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ALPHA-PARTICLE SCATTERING AND RUTHERFORD’S 
NUCLEAR MODEL OF ATOM
At the suggestion of Ernest Rutherford, in 1911, H. Geiger and  
E. Marsden performed some experiments. Geiger and Marsden placed 
a sample of an alpha-emitting substance behind a lead screen with a 
small hole in it, as shown in figure below, so that a narrow beam of 
alpha particles was produced. This beam was directed at a thin gold 
foil. A zinc sulphide screen, which gives off a visible flash of light 
when struck by an alpha particle, was set on the other side of the foil 
with a microscope to see the flashes. It was expected that the alpha 
particles would go right through the foil with hardly any deflection. 
This follows from the Thomson model, in which the electric charge 
inside an atom is assumed to be uniformly spread through its volume. 
With only weak electric forces exerted on them, alpha particles that 
pass through a thin foil ought to be deflected only slightly, 1° or less.
What Geiger and Marsden actually found was that although most of 
the alpha particle indeed were not deviated by much, a few were 
scattered through very large angles. Some were even scattered in the 
backward direction.  As Rutherford remarked, “It was as incredible 
as if you fired a 15-inch shell at a piece of tissue paper and it come 
back and hit you.” Alpha particle are relatively heavy (almost 8000 
electron masses) and those used in this experiment had high speeds 
(typically 2 × 107 m/s), so it was clear that strong forces were needed 
to cause such marked deflections. Rutherford found the picture of an 
atom as  be ing 
composed of a tiny 
nucleus in which its 
positive charge and 
nearly all its mass are 
concentrated, with 
the electrons some 
distance away. Within 
an atom being largely 
empty space, it is easy 
to see why most 
alpha particles go 
right through a thin 
foil. �

The Rutherford scattering experiment

Microscope

Radioactive
substance that

emits alpha
particles

Thin
metallic foil

Alpha
particle

Zinc sulphide
screen

However, when an alpha particle come near a nucleus, the intense 
electric field there scatters it through a large angle. 
The atomic electrons, being so light, do not appreciably affect the 
alpha particles. To know the inner structures of atoms, a-particle 
scattering experiment was performed by Rutherford (1911) and 
others. Alpha particle is helium nucleus. Mass of an alpha particle 
is as that of helium atom and it’s charge is + 2e. This experiment is 
also known as Rutherford gold-foil experiment. From his experiment 
he concluded that :
(i) 	� Mass of the atom is concentrated in a very small region, called 

nucleus.
(ii)	� Positive charge of the atom is concentrated in this nucleus.
(iii)	� There is a lot of 

empty space around 
the nucleus. Number of 
particles (N) scattered 
through an angle θ are 
given by

	
N ∝ 



sin 4

2
θ

(iv)	� Distance of closest 
approach (distance 
between nucleus and 
the point at which 
an a-particle comes 
to rest) is given by d, 
where

	
d

Z e

mvi
=

2

0
2πε

(v)	� Distance of closest 
approach is of the 
order of 10–14 m. The 
nuclear size should be less than this distance. Size the nucleus 
is measured in terms of Fermi (1 fermi = 10–15 m).

180°0° 20° 40° 60° 80° 100° 120° 140° 160°

N( )θ

Rutherford scattering N (�) is the number of 
alpha particle per unit area that reach  the 
screen at a scattering angle of �, N (180°) is 
the number for backward scattering. The  
experimental finding follow this curve, which 
is based  on the nuclear model of the atom.

Atoms

Alpha-particle scattering experiment; 
Rutherford’s model of atom; Bohr model, energy 
levels, hydrogen spectrum.

SYLLABUSNCERT Topicwise Analysis of Previous 5 Years’ NEET Questions

Topic
No. of Questions

Total
2020 2021 2022 2023 2024

Bohr Model of the Hydrogen Atom, The Line Spectra 
of Hydrogen Atom and X-Rays 2 – 1 3 2 8

12
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(vi)	� Impact parameter b, defined as the ‘perpendicular distance 
of the velocity vector of the a-particle from the centre of the 
nucleus when particle is far away from the nucleus, is given by

	

b
Z e

mvi

=






2

0
2

2

4
1
2

cot
θ

πε

DRAWBACKS OF RUTHERFORD MODEL
(i)	� According to the classical electromagnetic theory of radiation, an 

accelerated charged particle must radiate energy continuously 
in the form of electromagnetic radiation. 

	� If it is true, the atom cannot be stable because, by losing 
energy, the electron should describe a spiral path of gradually 
decreasing radius and finally should fall into the nucleus. 

(ii)	� Further electrons in this model may move in orbits with all 
possible radii. So the spectrum of the atom should appear to be 
continuous. But it is known that excited atoms emit radiations 
of discrete frequencies giving rise to a line spectrum. 

(iii)	� Another serious defect of this model is that if the electrons can 
revolve in any orbit, how are all atoms of a particular element 
exactly alike.

1.	 In a Geiger-Marsden experiment, 
what is the distance of closest approach 

to the nucleus of a 7.7 MeV αα-particle before it comes 
momentarily to rest and reverses its direction?
Ans.: The key idea here is that throughout the scattering process, 
the total mechanical energy of the system consisting of an 
a-particle and a gold nucleus is conserved. The system’s  initial 
mechanical energy is Ei, before the particle and nucleus interact, 
and it is equal to its mechanical energy Ef when the a-particle 
momentarily stops. The initial energy Ei is just the kinetic energy K 
of the incoming a-particle. The final energy Ef is just the electric 
potential energy U of the system.
Let d be the centre-to-centre distance between the a-particle and 
the gold nucleus when the
a-particle is at its stopping point. Then we can write the 
conservation of energy Ei = Ef as

K
e Ze

d
Ze

d
= =1

4
( )( )

0πε πε
2 2

4

2

0

Thus the distance of closest approach d is given by

d
Ze

K
= 2

4

2

0πε
The maximum kinetic energy found in α-particle of natural origin 
is 7.7 MeV or 1.2 × 10–12 J. 
Since 1/4pe0 = 9.0 × 109 N m2/C2. Therefore with e = 1.6 × 10–19 C, 
we have

d
Z= × ×

×
( ) ( . / ) ( . )

.

2 9 0 10 1 6 10

1 2 10

9 2 2 19 2

12
Nm C C

J
 = 3.84 × 10–16 Z m

The atomic number of foil material gold is Z = 79, so that radius of
(Au) = 3.0 × 10–14 m = 30 fm. (1 fm (i.e. fermi) = 10–15 m.)
The radius of gold nucleus is, therefore less than 3.0 × 10–14 m. 
This is not in very good agreement with the observed result as the 
actual radius of gold nucleus is 6 fm. The cause of discrepancy is 
that the distance of closest approach is considerably larger than 
the sum of the radii of the gold nucleus and the a-particle. Thus, 
the α-particle reverses its motion without ever actually touching 
the gold nucleus.

2.	 A gold foil (r = 19.3 g/cm3, M = 197g/mole) has a 
thickness of 2.0 × 10–4 cm, it is used to scatter alpha 
particles of kinetic energy 8.0 MeV. What portion of the 
alpha particles is scattered at angle greater than 90°? 
Ans.: For this case the number of nuclei per unit volume can be 
found as

n
N
M
A= =

×ρ ( . )( . )6 02 10 19 3
197

23 atoms/mole g/cm
g/mole

3

   = 5.9 × 1022 atoms/cm3 = 5.9 × 1028 atoms/m3

For scattering at 90°, the impact parameter b can be found as  

b =
×

° = × −( ) ( )

( . )
( . ) cot .

2 79

2 8 0 10
1 44 45 1 4 10

6
14

eV
eV nm m

    
so pb2 = 6.15 × 10–28 m2/nucleus and we have then
\  number of alpha particles scattered, 
= (5.9 × 1028 nuclei/m3)(2.0 × 10–6 m)(6.15 ×10–28 m2/nucleus) 
= 7.25 × 10–5   

BOHR ATOM MODEL
Drawbacks of Rutherford’s model was overcome by Neil Bohr in 
1913. He gave a new model of atom, known as Bohr Atom model. His 
model is based on quantum theory of radiations. He proposed that 
electrons move around the nucleus in some discrete non-radiating 
orbits, called stationary orbits. Various postulates of Bohr atom model 
are :
(i) 	� An atom has central core called nucleus. Every electron move 

around the nucleus in a circular orbit. Necessary centripetal 
force is provided by the Coulomb’s force of attraction between 
the negative charge of the electron and positive charge of the 
nucleus.

	

1
4 0

2

2

πε
( )( )Ze e

r

mv
r

=

	� where Z is the atomic number, e is charge of the electron and r 
is radius of the orbit in which electron is revolving around the 
nucleus. Mass of the electron is m and v is the velocity of the 
electron.

(ii) 	� Electrons can revolve around the nucleus only in some fixed 
orbits. Electrons don’t radiate or lose energy while revolving 
in these orbits. These non radiating orbits are called stationary 

orbits. equal to integral multiple of 
h

i e
2π

. .  mvr
nh=
2π

 where 

n is an integer and is known as Principal quantum number and 
h is Planck’s constant.

(iii)	� Energy is radiated or absorbed only when an electron jumps 
from one stationary orbit to another stationary orbit. Energy is 
emitted when an electron jumps down into an orbit of lower 
energy and absorbed when an electron jumps up into an orbit 
of higher energy. This emitted or absorbed energy is equal to 
the difference of energies between two stationary orbits.

(iv)	� If an electron jumps from an orbit of energy E2 to an orbit of 
energy E1, then

	 E2 – E1 = hu
	� where u is the frequency of radiations emitted or absorbed. This 

is known as Bohr’s frequency condition
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Bohr’s theory of hydrogen atom
Hydrogen atom is the simplest atom. It consists of a proton with 
positive charge and an electron with, charge negative. 
Proton is in the nucleus and electron revolves around the nucleus 
in a circular orbit. For hydrogen atom, radius of an orbit is given by

r
n h

me
n = ε

π
0

2 2

2  or   (rn ∝ n2)

For first orbit n = 1 and radius is minimum. This orbit is nearest to 
the nucleus.
For other atoms

r
n h

me Z
n = ε

π
0

2 2

2  (For hydrogen atom Z =1) or r
n
Zn ∝
2

Radii of various orbits are in the ratio of 1 : 4 : 9 : 16 ...... etc.
For hydrogen atom radius of first orbit is r1 = 5.3 × 10–11 m

Velocity of electrons
Velocity of an electron in a particular orbit of hydrogen atom is given by

v
e

nh
v

n
= ∝

2

02
1

ε
or

and for any other atom with atomic number Z, it is given by

v
Z e

nh
v

Z
n

= ∝
2

02ε
or

i.e. electrons in the inner orbits have more velocity as compared to 
the velocity of an electron in an outer orbit. 
In terms of fine structure constant, velocity of the electron in a 
hydrogen atom is given by

v
c
n

= α

where a is fine structure constant. It is dimensionless quantity and 
is given by

α
π

πε
=

2
4

2

0

e
ch

.  Its value is
1

137
.

For first orbit, velocity of electron is 
1

137
 times the velocity of light 

and it is the maximum velocity which electrons can attain in a 
hydrogen atom and this comes out be 2.19 × 106 m s–1.

Orbital frequency of electron
It is denoted by u and is reciprocal of time period. For hydrogen atom 

it is given by υ
ε

= me

n h

4

0
2 3 34

For innermost orbit of hydrogen atom
u = 65.8 × 1014 Hz

Energy of electron
Kinetic energy of the electron in nth orbit

	
K.E. =

4me

n h8 0
2 2 2ε

K.E. is also given by K.E. = K.E.
12Ze

r
i e

r8 0πε
. . ∝

Potential energy of the electron in nth orbit

	
P.E. =

Ze
r

2

04 πε

For hydrogen atom P.E. is also given by =
me

n h

4

0
2 2 24ε

and P.E.
1∝
r

Potential energy is numerically twice of K.E.

Total energy of the electron in an orbit
Total energy of the electron in the nth orbit is given by

T.E. = P.E. + K.E. = me

n h

me

n h

4

0
2 2 2

4

0
2 2 28 4ε ε

– = − 





me

h n

4

0
2 2 28

1

ε
K.E. is numerically equal to total energy.

Frequency of the energy emitted
If an electron jumps from a higher orbit n2 to a lower orbit n1 then 
frequency of the radiations emitted is given by

υ
ε

= −






me

h n n

4

0
2 3

1
2

2
28

1 1

and wave number (no. of waves per unit length) denoted by υ  is 

given by υ
λ

υ
ε

= = = −






1

8

1 14

0
2 3

1
2

2
2c

me

ch n n
 or υ

λ
= = −







1 1 1

1
2

2
2R

n n

where, R
me

ch
= =

4

0
2 3

1

8
10973700

ε
m – and is known as Rydberg’s 

constant. 
\	 Frequency of the emitted radiations, can also be given as

	
υ = −







Rc

n n

1 1

1
2

2
2

In hydrogen like atoms, energy in nth orbit is given by

E R ch
Z

n
n = −

2

2  i.e., E
Z

n
n ∝ −

2

2  and for hydrogen atom

E
R ch

n n
n = = − ×– . –

2

19

2
21 76 10

λ
J  

    = – .13 6
2n

eV (electron volt)

13.6 eV is also known as one Rydberg.

Energy of electron in nth orbit
Energy of electron in various orbits of hydrogen atom is as follows :
First orbit (n = 1) : E1 = – 13.6 eV

Second orbit (n = 2) : E2
13 6
4

3 4= − = −.
.eV eV

Third orbit (n = 3) : E3
13 6
9

1 51= − = −.
.eV eV

Fourth orbit (n = 4) : E4
13 6
16

0 85= − = −.
. eV

and if n = ∞ then E∞ = − ∞ =13 6 0.

If, an electron in an atoms goes from lower energy level to a higher 
energy level, then atom is said to be in excited state and energy used 
is known as excitation energy.
However, if an electron goes out of the atom (n = ∞), then atom is 
said to be ionised and energy so spent is known as ionization energy. 
It is 13.6 eV for hydrogen atom.
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Potential required by an external electron so that it can cause 
ionisation, is called ionisation potential.
Limitations of Bohr model
(i)	 It could explain only single electron system.
(ii)	� It could not explain fine structure (i.e. splitting of spectral lines 

ATOMIC SPECTRA
Each element has a characteristic spectrum of radiation, which it 
emits. When an atomic gas or vapour is excited at low pressure, 
usually by passing an electric current through it, the emitted radiation 
has a spectrum which contains specific wavelength only.

Emission lines in the spectrum of hydrogen

wavelength, λ

Lyman 
series

Balmer series Paschen series

91
 n

m

12
2 

nm

36
5 

nm

65
6 

nm

82
0 

nm

18
75

 n
m

A spectrum of this kind is termed as emission line spectrum and 
consists of bright lines on a dark background. Study of emission line 
spectra of a material can therefore serve as a type of “fingerprint” for 
identification of the gas. When white light passes through a gas and 
we analyse the transmitted light using a spectrometer we find some 
dark lines in the spectrum. These dark lines correspond precisely to 
those wavelengths which were found in the emission line spectrum 
of the gas. This is called the absorption spectrum of the material of 
the gas.

Spectral Series
We might expect that the frequencies of the light emitted by a 
particular element would exhibit some regular pattern.

 Balmer series in the emission spectrum of hydrogen

36
4

.6
 n

m

41
0

.2
 n

m

48
6.

1 
n

m

6
56

.3
 n

m

43
4

.1
 n

m

H ∞ H δ H γ H β H α

Hydrogen is the simplest atom and therefore, has the simplest 
spectrum. In the observed spectrum, however, at first sight, there 
does not seem to be any resemblance or order or regularity in 
spectral lines. But the spacing between lines within certain sets 
of the hydrogen spectrum decreases in a regular way. Each of 
these sets is called a spectral series. In 1885, the first such series 
was observed by a Swedish school teacher Johann Jakob Balmer 
(1825- 1898) in the visible region of the hydrogen spectrum. This 
series is called Balmer series.
The line with the longest wavelength, 656.3 nm in the red is called 
Ha; the next line with wavelength 486.1 nm in the blue-green is 
called Hb; the third line 434.1 nm is called Hg; and so on. As the 
wavelength decreases, the lines appear closer together and are 
weaker in intensity. Balmer found a simple empirical formula for 

the observed wavelengths
1 1

2

1
2 2λ

= −



R

n

in a magnetic field and electric field).
(iii)	 It could not explain intensity of spectral lines.
These limitations were removed by using Sommerfield theory 
(elliptical orbits) and vector atom model (various types of quantum 
numbers).

1.	 In accordance with the Bohr’s model, find the quantum 
number that characterises the earth’s revolution around the 
sun in an orbit of radius 1.5 × 1011 m with orbital speed 
3 × 104 m s–1. (Mass of earth = 6.0 × 1024 kg)
(a)	 2.57 × 1074	 (b)	 3.42 × 1074

(c)	 4.53 × 1074	 (d)	 5.83 × 1074

2.	 The energy of an electron in the nth orbit is given by  
En = –13.6/n2 eV. Calculate the energy required to excite an 
electron from ground state to the second excited state.
(a)	 13.09 eV	 (b)	 12.09 eV
(c)	 7.12 eV	 (d)	 3.42 eV

3.	 Calculate the velocity of electron (in m/s) in Bohr’s first orbit of 
hydrogen atom. 
(a)	 6.3 × 106	 (b)	 5.1 × 106

(c)	 2.2 × 106	 (d)	 1.01 × 106

4.	 In the Bohr model of the hydrogen atom, let r, v and E represent 
the radius of the orbit, the speed of electron and the total energy 

of the electron, respectively. Which of the following quantity is 
proportional to the quantum number n?
(a)	 r/E	 (b)	 E/v	 (c)	 rE	 (d)	 vr

5.	 An a-particle is scattered by a nucleus as shown in the figure. 
Let mass of a-particle is m and its speed is v. Assuming nucleus 
remains stationary, change in momentum of a-particle is

a-particle

Gold nucleus

b

q

(a)	 2 mv sin q	 (b)	 2 mv cos q

(c)	 2
2

mv cos
θ

	 (d)	 2
2

mv sin
θ

CHECK   POINT - 1
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where l is the wavelength, R is a constant called the Rydberg 
constant, and n may have integral values 3, 4, 5, etc. The value 
of R is 
1.097 × 107 m–1. This equation is also called Balmer formula.
Taking n = 3 in eq. (i) one obtains the wavelengths of the Ha line :
1

1 097 10
1

2

1

3
7

2 2
1

λ
= × −





−. m  = 1.522 × 106 m–1

i.e., l = 656.3 nm
For n = 4, one obtains the wavelength of Hb line, etc. For n = ∞, 
one obtain the limit of the series, at l = 364.6 nm. This is the 
shortest wavelength in the Balmer series. Beyond this limit, no 
further distinct instead only a faint continuous spectrum is seen.
Other series of spectra for hydrogen were subsequently discovered. 
These are known, after their discoverers, as Lyman, Paschen, 
Brackett and Pfund series. These are represented by the formulae.
	 Lyman Series

	
1 1

1

1
2 3 42 2λ

= −



 =R

n
n , , ... � ...(i)

	 Balmer Series

	
1 1

2

1
3 4 52 2λ

= −



 =R

n
n , , , ..... � ...(ii)

	 Paschen series

	
1 1

3

1
4 5 62 2λ

= −





=R
n

n , , ... � ...(iii)

	 Brackett series

	
1 1

4

1
5 6 72 2λ

= −



 =R

n
n , , ... � ...(iv)

	 Pfund series

	
1 1

5

1
6 7 82 2λ

= −





=R
n

n , , ... � ...(v)

The Lyman series is in the ultraviolet, and the Paschen and Brackett 
series are in the infrared region. The Balmer formula may be written 
in terms of the velocity of light, recalling that

	 c = ul  or  
1
λ

υ=
c

	 Thus, eq. (ii) becomes υ = −



Rc

n

1

2

1
2 2

According to Bohr’s second 
postulate, the angular momentum 
of the electron-nucleus system in a 
stationary state is quantised (i.e., 

L n h
n =

2π
,  n = 1, 2, 3 .......). 

Why should the angular momentum 
have only those value that are 

integral multiples of h
2π

? It was 

explained by de Broglie on the basis 
of his hypothesis, all material particles such as electron in its circular 
orbit, must be seen as a particle wave.
In analogy to waves travelling on a string, particle waves too can lead 
to standing waves under resonant conditions. We know that when 
a string is plucked, a vast number of wavelengths are produced. 
But only those wavelengths survive which have nodes at the ends 
and form the standing wave in the string. It means that on a string, 
standing waves are formed when the total distance travelled by a 

Nucleus

l

r

wave down the string and back is one wavelength or any integral 
number of wavelength.
For an electron moving in nth circular orbit of radius rn, the 
circumference of the orbit is 2prn.
Hence, we have nl = 2prn, n = 1, 2, 3, .........� ...(i)
where l is the de Broglie wavelength of the electron moving in nth 
orbit. Thus, only those orbits is allowed whose circumference (2prn) 
is an integral multiple of l. Now using de Broglie relation for the 
wavelength, we get,

2prn = nl = n h
p

� ...(ii)

where p is the momentum of the electron. If vn is the speed of the 
electron in nth orbit, then p = mvn.

Thus, λ = h
mvn

� ...(iii)

From eq. (i) we have 2prn = n h
mv

mv r n nh

n
n n⇒ =

2π
This is the Bohr’s quantisation assumption.
Thus, de Broglie hypothesis provided an explanation for Bohr’s 
second postulate for the quantisation of angular momentum of the 
orbiting electron. The quantised electron orbits and energy states are 
due to the wave nature of the electron and only resonant standing 
waves can persist.

Moseley’s Law

Moseley’s experiments (1913-
1914) on characteristic X-rays 
played a very important role 
in developing the concept of 
atomic number. 
In those days, the elements 
were arranged in periodic 
table in the increasing order of 
atomic weight. The periodicity 
in chemical properties of 
elements was brought out from such arrangement, though some 
anomalies were present. Bohr had proposed his model in the 
same year and there was no concept of distribution of electrons in 
different energy levels. During those days, Moseley measured the 
frequencies of characteristic X-rays from a large number of elements 
and plotted the square root of the frequency against its position 
number in the periodic table. He discovered that the plot was very 
close to a straight line.  A portion of Moseley’s plot is shown in (figure)

υ αof K  where X-rays is plotted against the position number.
From this linear relation, Moseley concluded that there must be a 
fundamental property of the atom which increases by regular steps 
as one moves from one element to the other. 
This quantity was later identified to be the number of protons in 
the nucleus was referred to as the atomic number.
Thus, elements should be arranged in the ascending order of 
atomic number and not of atomic weight. This removed several 
discrepancies existing in the periodic table. For example, nickel 
has atomic weight 58.7 whereas the atomic weight of cobalt is 
58.9 . However, the frequency of Ka X-ray from cobalt is less than 
the frequency of Ka X-ray from nickel. Thus, Moseley rearranged 
the sequence as Co, Ni instead of Ni, Co. Similarly, several other 
rearrangements were made.
Moseley’s observations can be mathematically expressed as  

v a Z b= −( )
where a and b are constants. This relation is known as Moseley’s law.
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The line spectra of hydrogen atom
According to the third postulate of Bohr’s model, when an atom 
makes transition from the higher energy state with quantum number 
ni to the lower energy state with quantum number nf (nf < ni), the 
difference of energy is carried away by a photon of frequency uif such 
that huif = Eni

 – Enf
	 Putting values of Enf

 and Eni
, we get

		  h
me

h n n
if

f i
υ

ε
= −







4

0
2 2 2 28

1 1
� ...(i)

	 or	 υ
εif

f i

me

h n n
= −







4

0
2 3 2 28

1 1
� ...(ii)

Equation (i) is the Rydberg formula, for the spectrum of the hydrogen 
atom. In this relation, if we take nf = 2 and ni = 3, 4, 5... 
The Rydberg constant R is readily identified to be

		  R
me

h c
=

4

8 0
2 3ε

� ...(iii)

n = 5

n = 1

n = 4 Ionised atom

Brackett 
series

Paschen 
series

Balmer 
series

Ground state

Lyman series

0

– 0.85
– 1.5

– 3.40

– 13.6

Line spectra originate in transitions between energy levels

n = 3

n = 2

eV

If we insert the values of various constants in eq.(iii), we get  
R = 1.03 × 107 m–1. This is a value very close to the value  
(1.097 107 m–1) obtained 	from the empirical Balmer formula. 
This agreement between the theoretical and experimental values of 
the Rydberg constant provided a direct and striking confirmation of 
the Bohr’s model.
Since both nf and ni are integers, this immediately shows that in 
transitions between different atomic levels, light is radiated in various 
discrete frequencies. For hydrogen spectrum, the Balmer formula 
corresponds to nf = 2 and ni = 3, 4, 5 etc. The results of the Bohr’s 
model suggested the presence of other series spectra for hydrogen 
atom-those corresponding to transitions resulting from 
nf = 1 and ni = 2, 3, etc.; nf = 3 and ni = 4, 5, etc. and so on. Such 
series were identified in the course of spectroscopic investigations 
and are known as the Lyman, Balmer, Paschen, Brackett, and Pfund 
series. The electronic transitions corresponding to these series are 
shown in figure above.

Continuous and Characteristic X-rays�
I n  a n 

experimental set up (Coolidge 
tube), highly energetic 
electrons are made to strike 
a metal surface, X-ray comes 
out. Cut off wavelength of 
X-ray spectrum is given by,

λmin ,= hc
eV

V where  is accelerating potential. 

λmin in nm
in volt

( )
( )

= 1242
V

lmin depends only on accelerating voltage (V) not on the material 
of the target.

e–

incident electron

h

K X-ray

(a) (b) (c)

K-electron

Incident electron strikes a target atom shown in (figure a).
Incident electron knocks 
out one of its deep seated 
electrons (n = 1) and there 
remains a vacancy as show in 
(figure b). 
One electron from higher 
shell (n = 2) moves in to fill 
this vacancy and atom emits 
a characteristic X-ray photon 
as shown in (figure (c)) .
Energy levels of the atom when one electron is knocked out, is 
shown in the figure.
Choose E = 0 (reference) when atom is in ground state.
EK = energy of the atom when an electron from the K-shell is 
knocked. EL, EM, EN etc., have same interpretation.
X-rays emitted due to electronic transition from a higher energy 
state to a vacancy created in the K shell are called K type X-rays.
Wavelengths of the some of the X-rays

λ α=
−
hc

E E
K

K L

for ;
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−
hc
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for ;
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3. Wavelength of 6563 Å is obtained when 
an electron in hydrogen atom jumps from 

third orbit to second orbit. What is the wavelength for 
transition from second orbit to first orbit?
Ans.: For the first member of the Balmer series, the wavelength 
lB1 is given by

	
1 1

2

1

3

5
362 2λB

R R
1

= −





= � ...(i)

where R is the Rydberg constant.
The wavelength of the first member of Lyman series is given by

	
1 1

1

1

2

3
42 2λL

R R
1

= −





= � ...(ii)
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Dividing equation (i) by (ii), we get]

	

λ
λ

L

B

1

1

5
36

4
3

5
27

= × =
 
or, L1 B1λ λ= ×

5
27

Here, λB1
 = 6563 Å (given)

\ 	 λL1 = × =5
27

6563 1215 37.  Å.

Therefore, the wavelength of the first member of the Lyman series 
is 1215.37 Å.

4. 	 Using the Rydberg formula, calculate the wavelengths 
of the first four spectral lines in the Lyman series of the 
hydrogen spectrum.
Ans.: The Rydberg formula is

hc
me

h n n
if

f i
/ λ

ε
= −







4

0
2 2 2 28

1 1

The wavelength of the first four lines in the Lyman series correspond 
to transitions from ni = 2, 3, 4, 5 to nf = 1. We know that

me

h

4

0
2 28

13 6
ε

= × −. eV = 21.76 10 J19

Now,

21.76 10 19

λ =
× −









−

hc

n n

1 1

1
2

2
2

Putting, n1 = 1, for Lyman series

λ =
−

931 4 2
2

2
2

. n

(n 1)
Å. Put n2 = 2, 3, 4, 5 we get

λ = 1218 Å, 1028 Å, 974.3 Å and 915.4 Å

5. 	 Use Moseley’s law with b = 1 to find the frequency 
of the Kaa X-rays of La(Z = 57) if the frequency of the  
Kaa X-rays  of Cu(Z = 29) is known to be 1.88 × 1018 Hz.

Ans.: Using the equation, f a Z b= −( )

or
La

Cu

La

Cu

f

f
Z
Z

=
−
−







1
1

2

 
∴ =

−
−





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f f
Z
ZLa Cu

La

Cu

1
1

2

= ×
−
−





1 88 10

57 1
29 1

18
2

. = 7.52 × 1018 Hz

1.	 In the following atoms and molecules for the transition from  
n = 2 to n = 1, the spectral line of minimum wavelength will be 
produced by
(a)	 hydrogen atom	 (b)	 deuterium atom
(c)	 uni-ionized helium	 (d)	 di-ionized lithium

2.	 Moseley measured the frequency (f ) of the characteristic 
X-rays from many metals of different atomic numbers (Z) and 
represented his results by relation known as Mosley’s law. This 
law is (where a and b are constants)
(a)	 f = a2 (Z – b)2	 (b)	 Z = a (f – b)2 
(c)	 f 2 = a (Z – b)	 (d)	 f = a (Z – b)4

3.	 Hydrogen atom does not emit X-rays because
(a)	 It is too small in size
(b)	 It has a single electron

(c)	 Its energy levels are too apart
(d)	 Its energy levels are too close to each other.

4.	 Ionization potential of hydrogen atom is 13.6 V. Hydrogen atoms 
in the ground state are excited by monochromatic radiation of 
photon energy 12.1 eV. The spectral lines emitted by hydrogen atoms 
according to Bohr’s theory will be
(a)	 one	 (b)	 two
(c)	 three	 (d)	 four

5.	 The first line of Balmer series has wavelength 7500 Å. What will be 
the wavelength of the first member of Lyman series?
(a)	 1389 Å	 (b)	 1600 Å
(c)	 1439 Å	 (d)	 1250 Å

	• Rutherford’s scattering formula
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	• The fraction of incident alpha particles scattered by an angle q 

or greater is f nt
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K
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π
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	• Impact parameter: The scattering angle q of the a particle and 
impact parameter b are related as 

		  b
Ze

K
=

2
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2
4
cot( / )θ
πε

	• Distance of closest approach r
Ze
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πε

	• Bohr’s model :
	– Angular momentum of the electron in a stationary orbit is 

an integral multiple of h/2p.

		  	
L

nh
mvr

nh= =
2 2π π

or,

Important Formulae/Facts
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	• This postulate is equivalent to saying that in a stationary state, 
the circumference of a circular orbit contains integral numbers 
of de Broglie wavelength.

		
2

2
π λ

π
r n

nh
mv

i e L mvr
nh= = = =. .

	• The emission of radiation takes place when an electron makes 
a transition from a higher to a lower orbit. The frequency of the 
radiation is given by

		
υ = −E E

h
2 1

	• Centripetal force for circular orbit is provided by the Coulomb’s 

force, 
1

4 0
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2

2
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=

	• Bohr’s formulae :

	– Radius of nth orbit r
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n
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	– Velocity of electron in the nth orbit
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	– The potential energy of electron in nth orbit
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	– Total energy of electron in nth orbit En
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	• Frequency of electron in nth orbit
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	• Wavelength number of radiation in the transition from 

	 n2 → n1 is given by 
1 1 12
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	• Number of spectral lines due to transition of electron from nth 

orbit to lower orbit is N
n n= −( )1

2

	• Ionization energy and ionization potential

	– Ionization energy = 13 6 2
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	– Ionization potential = 13 6 2
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 ��Alpha-Particle Scattering and Rutherford’s 
Nuclear Model of Atom

1.	 The size of an atom is of the order of
(a)	 1 Å	 (b)	 1 fermi
(c)	 1 nm	 (d)	 1 micron

2.	 Rutherfords α-particle experiment showed that the atoms have
(a)	 proton	 (b)	 nucleus	 (c)	 neutron	 (d)	 electrons

3.	 The sodium nucleus 11Na23 contains
(a)	 11 electrons	 (b)	 12 protons
(c)	 23 protons	 (d)	 12 neutrons

4.	 For principal quantum number n = 3, the possible values of 
orbital quantum number l are
(a)	 1, 2, 3	 (b)	 0, 1, 2, 3
(c)	 0, 1, 2	 (d)	 – 1, 0, + 1

5.	 In which of the following systems will the radius of the first orbit 
(n = 1) be minimum?
(a)	 Single ionised helium	 (b)	 Deutron atom	
(c)	 Hydrogen atom	 (d)	 Doubly ionised lithium

6.	 a-particle consists of
(a)	 2 protons only
(b)	 2 protons and 2 neutrons only
(c)	 2 electrons, 2 protons and 2 neutrons
(d)	 2 electrons and 4 protons only�

7.	 In the Geiger-Marsden scattering experiment the number of 
scattered particles detected are maximum and minimum at the 
scattering angles respectively at
(a)	 0° and 180°	 (b)	 180° and 0°	
(c)	 90° and 180°	 (d)	 45° and 90°

8.	 In the Geiger-Marsden scattering experiment, in case of head-on 
collision the impact parameter should be`
(a)	 maximum	 (b)	 minimum
(c)	 infinite	 (d)	 zero

9.	 Rutherford’s experiments suggested that the size of the nucleus 
is about
(a)	 10–14 m to 10–12 m	 (b)	 10–15 m to 10–13 m
(c)	 10–15 m to 10–14 m	 (d)	 10–15 m to 10–12 m

10.	 The graph of the total number of a-particles scattered at different 
angles in a given interval of time for a-particle scattering in the 
Geiger-Marsden experiment is given by
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11.	 In Geiger-Marsden scattering experiment the trajectory traced by 
an a-particle depends on
(a)	 number of collision	
(b)	 number of scattered a- particles
(c)	 impact parameter	 (d)	 none of these

12.	 In an experiment on a-particle 
scattering, a-particles are 
directed towards a gold foil and 
detectors are placed in position P, 
Q and R. What is the distribution 
of a-particles as recorded at P, Q 
and R?
	 P	 Q	 R
(a)	 all 	 none	 non
(b)	 none	 none	 all
(c)	 a few	 some	 most
(d)	 most	 some	 a few

 ��Bohr Model of the Hydrogen Atom, The Line 
Spectra of Hydrogen Atom and X-Rays

13.	 The radius of electron’s second stationary orbit in Bohr’s atom is 
R. The radius of third orbit will be
(a)	 3 R	 (b)	 2.25 R	 (c)	 R/3	 (d)	 9 R

14.	 In the Bohr’s hydrogen atom model, the radius of the stationary 
orbit is directly proportional to (n = principal quantum number)
(a)	 n	 (b)	 n2	 (c)	 n–1	 (d)	 n–2

15.	 In any Bohr orbit of hydrogen atom, the ratio of kinetic energy to 
potential energy of the electron is
(a)	 1/2	 (b)	 2	 (c)	 – 1/2	 (d)	 – 2

16.	 The spectral series of hydrogen spectrum that lies in the ultraviolet 
region is
(a)	 Balmer series	 (b)	 Pfund series
(c)	 Lyman series	 (d)	 Paschen series

17.	 An ionic atom equivalent to hydrogen atom has wavelength 
equal to 1/4th of the wavelength of hydrogen lines. The ion will be
(a)	 Li++	 (b)	 Na10+	 (c)	 Na9+	 (d)	 He+

18.	 Which of the following is true for number of spectral lines in 
going from Lyman series to Pfund series?
(a)	 Increases	 (b)	 Decreases
(c)	 Unchanged	 (d)	 May decrease or increase

particle

gold foil

R

QP

19.	 The first line in Lyman series has wavelength l. The wavelength 
of the first line in Balmer series is

(a)	
2
9

l	 (b)	
9
2

l	 (c)	
5
27

l	 (d)	
27
5

l

20.	 The wavelength of light emitted from second orbit to first orbit in 
a hydrogen atom is
(a)	 1.215 × 10–7 m	 (b)	 1.215 × 10–5 m
(c)	 1.215 × 10–4 m	 (d)	 1.215 × 10–3 m

21.	 Energy of the electron in nth orbit of hydrogen atom is given by 

En = –
13 6.

n2  eV. The amount of energy needed to transfer electron 

from 1st orbit to third orbit is
(a)	 13.6 eV	 (b)	 3.4 eV	 (c)	 12.09 eV	 (d)	 1.51 eV

22.	 The ratio of speed of an electron in ground state in Bohr’s first 
orbit of hydrogen atom to velocity of light in air (c) is

(a)	
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02ε
	 (b)	
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02ε
	 (d)	

2 0
2

ε hc

e
23.	 The innermost orbit of the hydrogen atom has a diameter 1.06 Å. 

The diameter of tenth orbit is
(a)	 5.3 Å	 (b)	 10.6 Å	 (c)	 53 Å	 (d)	 106 Å

24.	 The radius of the first orbit of the hydrogen atom is a0. The radius 
of the second orbit will be
(a)	 4 a0	 (b)	 6 a0	 (c)	 8 a0	 (d)	 10 a0

25.	 The de-Broglie wavelength of an electron in the first Bohr orbit is
(a)	 equal to one-fourth the circumference of the first orbit
(b)	 equal to half the circumference of first orbit
(c)	 equal to twice the circumference of first orbit
(d)	 equal to the circumference of the first orbit.

26.	 Which of the following transitions will have highest emission 
wavelength?
(a)	 n = 2 to n = 1	 (b)	 n = 1 to n = 2
(c)	 n = 2 to n = 5	 (d)	 n = 5 to n = 2

27.	 When the wave of hydrogen atom comes from infinity into the 
first orbit, the value of wave number is
(a)	 109700 cm–1	 (b)	 1097 cm–1

(c)	 109 cm–1	 (d)	 None of these
28.	 Consider the spectral line resulting from the transition in the 

atoms and ions given below. The shortest wavelength is produced 
by 
(a)	 hydrogen atom	 (b)	 deuterium atom 
(c)	 singly ionized helium	 (d)	 doubly ionised lithium

29.	 An energy of 24.6 eV is required to remove one of the electrons 
from a neutral helium atom. The energy in (eV) required to 
remove both the electrons from a neutral helium atom is
(a)	 38.2	 (b)	 49.2	 (c)	 51.8	 (d)	 79.0

30.	 As per Bohr model, the minimum energy (in eV) required to 
remove an electron from the ground state of doubly ionized  
Li atom (Z = 3) is
(a)	 1.51	 (b)	 13.6	 (c)	 40.8	 (d)	 122.4

31.	 In hydrogen spectrum the wavelength of Ha line is 656 nm, 
whereas in the spectrum of a distant galaxy, Ha line wavelength 
is 706 nm. Estimated speed of the galaxy with respect to earth is,
(a)	 2 × 108 m/s	 (b)	 2 × 107 m/s
(c)	 2 × 106 m/s	 (d)	 2 × 105 m/s
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32.	 Imagine an atom made up of a proton and a hypothetical 
particle of double the mass of the electron but having the same 
charge as the electron. Apply the Bohr atom model and consider 
all possible transitions of this hypothetical particle to the first 
excited level. The longest wavelength photon that will be emitted 
has wavelength λ (given in terms of the Rydberg constant R for 
the hydrogen atom) equal to
(a)	 9/5R	 (b)	 36/5R
(c) 	 18/5R	 (d)	 45/R

33.	 The electron in a hydrogen atom makes a transition from 
an excited state to the ground state. Which of the following 
statements is true?
(a)	 Its kinetic energy increases and its potential and total 

energies decrease.
(b)	 Its kinetic energy decreases, potential energy increases and 

its total energy remains the same. 
(c) 	 Its kinetic and total energies decrease and its potential 

energy increases.
(d)	 Its kinetic, potential and total energies decrease.

34.	 The transition from the state n = 4 to n = 3 in a hydrogen-like 
atom results in ultraviolet radiation. Infrared radiation will be 
obtained in the transition
(a) 	 2 → 1	 (b)	 3 → 2
(c) 	 4 → 2	 (d)	 5 → 4.

35.	 A hydrogen atom and a Li++ ion are both in the second excited 
state. If lH and lLi are their respective electronic angular momenta, 
and EH and ELi their respective energies, then
(a)	 lH > lLi and |EH| > |ELi|	

(b)	 lH = lLi and |EH| < |ELi|

(c)	 lH = lLi and |EH| > |ELi|
(d)	 lH < lLi and |EH| < |ELi|.

36.	 The electric potential between a proton and an electron is given 

by V V
r
r

   =




0

0
ln ,  where r0 is a constant. Assuming Bohr’s model 

to be applicable, write variation of rn with n, n being the principal 
quantum number. 
(a)	 rn ∝ n	 (b)	 rn ∝ 1/n	 (c)	 rn ∝ n2	 (d)	 rn ∝ 1/n2. 

37.	 If the atom 100Fm257 follows the Bohr model and the radius of  

100Fm257 is n times the Bohr radius, then find n. 
(a)	 100	 (b)	 200	 (c)	 4	 (d)	 1/4. 

38.	 The largest wavelength in the ultraviolet region of the hydrogen 
spectrum is 122 nm. The smallest wavelength in the infrared 
region of the hydrogen spectrum (to the nearest integer) is 
(a)	 802 nm	 (b)	 823 nm	 (c)	 1882 nm	 (d)	 1648 nm.

39.	 The Bohr model of atoms
(a)	 assumes that the angular momentum of electrons is 

quantized.
(b)	 uses Einstein’s photoelectric equation.
(c)	 predicts continuous emission spectra for atoms.
(d)	 predicts the same emission spectra for all types of atoms.

40.	 In a hydrogen atom the total energy of electron is

(a)	
e

r

2

04πε
	 (b)	

−e
r

2

04πε
	 (c)	

−e
r

2

08πε
	 (d)	

e
r

2

08πε

41.	 The relation between the orbit radius and the electron velocity 
for a dynamically stable orbit in a hydrogen atom is (where, all 
notations have their usual meanings)

(a)	 v
me r

= 4 0
2

πε
	 (b)	 r

e
v

=
2

04πε 	

(c)	 v
e

mr
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04πε 	 (d)	 r
v e

m
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2
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42.	 The moment of momentum for an electron in second orbit of 

hydrogen atom as per Bohr’s model is

(a)	
h
π

	 (b)	 2πh

(c)	
2h
π

	 (d)	
π
h

43.	 The first spectral series was discovered by
(a)	 Balmer	 (b)	 Lyman
(c)	 Paschen	 (d)	 Pfund

44.	 The Rydberg formula, for the spectrum of the hydrogen atom 
where all terms have their usual meaning is

(a)	 h
me

h n nif
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υ
ε

= −






4

0
2 28

1 1
	 (b)	 h

me

h n n
if

f i

υ
ε

= −






4

0
2 2 2 28

1 1

(c)	 h
h

me n nif
f i

υ ε= −






8 1 10
2 2

4 	 (d)	 h
h

me n n
if

f i
υ ε= −







8 1 10

2 2

4 2 2

45.	 The shortest wavelength in the Balmer series is 
(Take R = 1.097 × 107 m–1)
(a)	 200 nm	 (b)	 256.8 nm	
(c)	 300 nm	 (d)	 364.6 nm

46.	 Which of the following spectral series falls within the visible 
range of electromagnetic radiation
(a)	 Lyman series	 (b)	 Balmer series	
(c)	 Paschen series	 (d)	 Pfund series

47.	 According to second postulate of Bohr model, the angular 
momentum (Ln) of nth possible orbit of hydrogen atom is given by

(a)	
h

n2π 	 (b)	
nh
2π

(c)	
2π n

h
	 (d)	

2π
nh

48.	 Which of the following statements is true for hydrogen atom ?

(a)	 Angular momentum ∝ 1
n

	 (b)	 Linear momentum ∝ 1
n

(c)	 Radius ∝ 1
n

	 (d)	 Energy ∝ 1
n

49.	 When an electron jumps from the fourth orbit to the second 
orbit, one gets the
(a)	 second line of Paschen series
(b)	 second line of Balmer series
(c)	 first line of Pfund series
(d)	 second line of Lyman series

50.	 According to Bohr’s theory, the wave number of last line of 
Balmer series is (Given R = 1.1 × 107 m–1)
(a)	 5.5 × 105 m–1	 (b)	 4.4 × 107 m–1	
(c)	 2.75 × 106 m–1	 (d)	 2.75 × 108 m–1
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 ��Alpha-Particle Scattering and Rutherford’s 
Nuclear Model of Atom

1.	 Detector used in Marsden experiment was
(a)	 zinc sulphide screen and microscope
(b)	 iron oxide screen and telescope
(c)	 zinc oxide screen and telescope
(d)	 aluminium chloride screen and microscope.

2.	 a-particles deflected at more than 90° in Marsden experiment 
were
(a)	 1 in 1000	 (b)	 1 in 100
(c)	 1 in 100000	 (d)	 1 in 8000

3.	 In a Rutherford scattering experiment when a projectile of charge 
Z1 and mass M1 approaches a target nucleus of charge Z2 and 
mass M2, the distance of closest approach is r0. The energy of the 
projectile is
(a)	 directly proportional to M1 × M2
(b)	 directly proportional to Z1Z2
(c)	 Inversely proportional to Z1
(d)	 directly proportional to mass M1

4.	 In Thomson experiment of finding e/m for electrons, beam 
of electron is replaced by that of muons (particle with same 
charge as of electrons but mass 208 times that of electrons). No 
deflection condition in this case satisfied if
(a)	 B is increased 208 times	 (b)	 E is increased 208 times
(c)	 B is increased 14.4 times	 (d)	 None of these

5.	 The diagram shows the path 
1
2
3
4

 
of four a-particles of the 
same energy being scattered 
by the nucleus of an atom 
simultaneously. Which of 
these is/are not physically 
possible?
(a)	 3 and 4	 (b)	 2 and 3	 (c)	 1 and 4	 (d)	 4 only

6.	 Which particles were used in Geiger-Marsden experiment?
(a)	 β-particles	 (b)	 a-particles
(c)	 g-particles	 (d)	 Positrons.

7.	 Alpha-particles that come closer to nuclei
(a)	 are deflected more	 (b)	 are deflected less
(c)	 make more collisions	 (d)	 are slow down more.

8.	 According to Rutherford’s model of atom, the electrons revolving 
round the nucleus, should give rise to 
(a)	 a line spectrum
(b)	 a band spectrum
(c)	 a continuous emission spectrum
(d)	 an absorption spectrum.

9.	 An a-particle of 5 MeV energy strikes with a nucleus of uranium 
at stationary at an scattering angle of 180°. The nearest distance 
upto which a-particle reaches the nucleus will be of the order of 
(a)	 1Å	 (b)	 10–10 cm
(c)	 10–12 cm	 (d)	 1015 cm

10.	 Rutherford’s atomic model is unstable because
(a)	 nucleus breaks down
(b)	 electrons do not remain in orbit
(c)	 orbiting electrons radiate energy
(d)	 electrons are repelled by the nucleus.

11.	 If in Rutherford’s experiment, the number of particles scattered 
at 90° angle are 28 per min, then number of scattered particles 
at an angle 60° and 120° will be
(a)	 112/min, 12.5/min	 (b)	 100/min, 200/min
(c)	 50/min, 12.5/min	 (d)	 117/min, 25/min

12.	 For scattering by an inverse-square field (such as that produced 
by a charged nucleus in Rutherford’s model) the relation between 
impact parameter b and the scattering angle q is given by, 
b = (Ze2 cot (q/2))/(2pe0 m v2). The scattering angle for b = 0 is
(a)	 180°	 (b)	 90°	 (c)	 45°	 (d)	 120°.

13.	 The Rutherford a-particle experiment shows that most of the 
a-particles pass through almost unscattered while some are 
scattered through large angles. What information  does it give 
about the structure of the atom?
(a)	 Atom is hollow
(b)	 The whole mass of the atom is concentrated in a small centre 

called nucleus
(c)	 Nucleus is positively charged
(d)	 All the above

 ��Bohr Model of the Hydrogen Atom, The Line 
Spectra of Hydrogen Atom and X-Rays

14.	 Which of the parameters are the same for all Hydrogen like 
atoms and ions in their ground state?
(a)	 Energy of the atom
(b)	 Speed of electron
(c)	 Radius of orbit
(d)	 Orbital angular momentum of the electron.

15.	 From quantisation of angular momentum, one gets for hydrogen 

atom, the radius of the nth orbit as r
n
m

h

e
n

e
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For a hydrogen like atom  of atomic number Z,
(a)	 the radius of the first orbit will be the same	
(b)	 rn will be greater for larger Z values
(c)	 rn will be smaller for larger Z values	
(d)	 none of these

16.	 Bohr model is applied to a particle of mass ‘m’ and charge ‘q’ 
moving in a plane under the influence of a transverse magnetic 
field ‘B’. The energy of the charged particle in the nth level will be
(a)	 2nhq B/p m	 (b) 	 nhq B/2p m
(c)	 nhq B/4p m	 (d)	 nhqB/p m

17.	 Bohr’s basic idea of discrete energy levels in atoms and the 
process of emission of photons from the higher levels to lower 
levels was experimentally confirmed by experiments performed by
(a)	 Michelson–Morley	 (b)	 Millikan
(c)	 Joule	 (d)	 Franck and Hertz
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18.	 The diagram shows the energy levels 
for an electron in a certain atom. 
Which transition shown represents 
the emission of a photon with the 
most energy?
(a)	 I	 (b)	 II	
(c)	 III	 (d)	 IV

19.	 If an orbital electron of the hydrogen atom jumps from the 
ground state to a higher energy state, its orbital speed reduces 
to half its initial value. If the radius of the electron orbit in the 
ground state is r, then the radius of the new orbit would be 
(a)	 r	 (b)	 4r	 (c)	 9r	 (d)	 27r

20.	 An electron is revolving in its Bohr orbit having Bohr radius of 
0.529 Å, then the radius of third orbit is 
(a)	 4.761 Å	 (b)	 4234 nm
(c)	 5125 nm	 (d)	 4496 Å

21.	 An electron is in an excited state in a hydrogen like atom. It has 
a total energy of –3.4 eV. The kinetic energy of the electron is E 
and its de Broglie wavelength is l. Then
(a)	 E = 6.8 eV, l = 6.6 × 10–10 m
(b)	 E = 3.4 eV, l = 6.6 × 10–10 m
(c)	 E = 3.4 eV, l = 6.6 × 10–11 m
(d)	 E = 6.8 eV, l = 6.6 × 10–11 m

22.	 Let An be the area enclosed by the nth orbit in a hydrogen atom. 
The graph of ln(An/A1) against ln(n) 
(a)	 will not pass through the origin
(b)	 is a straight line with slope 4
(c)	� will be a monotonically increasing non-linear curve
(d)	 will be a circle

23.	 Maximum number of spectral lines obtained due to transistion of 
electrons present in nth orbit is

(a)	
n n( )−1

3
	 (b)	

n n( )+1
2

	(c)	
n n( )−1

2
	 (d)	

n n( )−1
6

24.	 A hydrogen atom, initially in the ground state, is excited by 
absorbing a photon of wavelength 980 Å. The radius of the atom 
in the excited state, in terms of Bohr radius a0, will be (hc = 
12500 eV-Å)
(a)	 9a0	 (b)	 16a0	 (c)	 4a0	 (d)	 25a0

25.	 Let E
me

n h
n = − 4

0
2 2 28ε

be the energy of the nth level of H-atom. If all 

the H-atoms are in the ground state and radiation of frequency 
(E2 – E1)/h falls on it, then
(a)	 it will not be absorbed at all		
(b)	 some of atoms will move to the first excited state
(c)	 all atoms will be excited to the n = 2 state	
(d)	 all atoms will make a transition to the n = 3 state

26.	 If E is the energy of nth orbit of hydrogen atom then energy of nth 
orbit of He atom will be
(a)	 E	 (b)	 2E	 (c)	 3E	 (d)	 4E

27.	 Positronium is like a H-atom with the proton replaced by positron (a 
positively charged antiparticle of the electron which is as massive 
as electron). The ground state energy of positronium would be
(a)	 –3.4 eV	 (b)	 –5.2 eV
(c)	 –6.8 eV	 (d)	 –10.2 eV

n = 4
n = 3

n = 2

n = 1
I II III IV

28.	 How the linear velocity ‘v’ of an electron in the Bohr orbit is 
related to its quantum number ‘n’?

(a)	 v
n

∝ 1 	 (b)	 v
n

∝ 1
2 	 (c)	 v

n
∝ 1 	 (d)	 v ∝ n

29.	 What would be the angular momentum of Hg photon for 
transition from n = 5 to n = 2, if the angular momentum of the 
system is conserved
(a)	 � 	 (b)	 2�	 (c)	 3�	 (d)	 4�

30.	 Two H atoms in the ground state collide inelastically. The maximum 
amount by which their combined kinetic energy is reduced is
(a)	 10.2 eV	 (b)	 20.4 eV	 (c)	 13.6 eV	 (d)	 27.2 eV

31.	 Diameter of 1st orbit of an electron in hydrogen atom (Bohr 
atomic model)
(a)	 0.58 Å	 (b)	 2.50 Å	 (c)	 0.53 Å	 (d)	 0.50 Å

32.	 The simple Bohr model is not applicable to 2He4 atom because
(a)	 2He4 is an inert gas
(b)	 2He4 has neutrons in the nucleus
(c)	 2He4 has more than one electron
(d)	 none of these

33.	 The electric current I created by the electron in the ground state 
of H atom using Bohr model in terms of Bohr radius (a0) and 
velocity of electron in first orbit v0 is

(a)	
ev

a
0

02π
	 (b)	

2

0

πa
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	 (c)	
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0
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	 (d)	
v

a
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34.	 Angular momentum of an electron in hydrogen atom is 3
2

h
π

 (h is 

the Planck’s constant). The K.E. of the electron is
(a)	 3.4 eV	 (b)	 6.8 eV	 (c)	 4.35 eV	 (d)	 1.51 eV

35.	 The relationship between kinetic energy (K ) and potential energy 
(U ) of electron moving in a orbit around the nucleus is
(a)	 U = –K	 (b)	 U = –2K	

(c)	 U = –3K	 (d)	 U K=− 1
2

36.	 If muonic hydrogen atom is an atom in which a negatively 
charged muon (m) of mass about 207 me revolves around a 
proton, then first Bohr radius of this atom is (re = 0.53 × 10–10 m)
(a)	 2.56 × 10–10 m	 (b)	 2.56 × 10–11 m	
(c)	 2.56 × 10–12 m	 (d)	 2.56 × 10–13 m

37.	 In Bohr’s atomic model, the lowest orbit corresponds to
(a)	 zero energy	 (b)	 minimum energy
(c)	 maximum energy	 (d)	 infinite energy

38.	 The number of de Broglie wavelengths contained in the second 
Bohr orbit of Hydrogen atom is
(a)	 1	 (b)	 2	 (c)	 3	 (d)	 4

39.	 An electron is revolving in the nth orbit of radius 4.2 Å, then the 
value of n is (r1 = 0.529 Å)
(a)	 4	 (b)	 5	 (c)	 6	 (d)	 3

40.	 Taking the Bohr radius as a0 = 53 pm, the radius of Li++ ion in its 
ground state, on the basis of Bohr’s model, will be about
(a)	 53 pm	 (b)	 27 pm	 (c)	 18 pm	 (d)	 13 pm

41.	 If speed of electron in ground state energy level is 2.2 × 106 m s–1, 
then its speed in fourth excited state will be
(a)	 6.8 × 106 m s–1		  (b)	 8.8 × 105 m s–1	
(c)	 5.5 × 105 m s–1		  (d)	 5.5 × 106 m s–1
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47.	 If separation of two energy levels in an atom is 5.4 eV, then the 
frequency of radiation emitted when the atom transits from the 
upper level to the lower level is
(a)	 2.6 × 1013 Hz	 (b)	 1.30 × 1015 Hz	
(c)	 5.6 × 1018 Hz	 (d)	 2.6 × 1018 Hz

48.	 The ground state energy of hydrogen atom is –13.6 eV. The 
kinetic energy of the electron in this state is
(a)	 2.18 × 10–14 J	 (b)	 2.18 × 10–16 J	
(c)	 2.18 × 10–18 J	 (d)	 2.18 × 10–19 J

49.	 In the previous question, find the potential energy of electron (in 
Joule) in the given state.

(a)	 –4.36 × 10–14 J	 (b)	 –4.36 × 10–16 J	

(c)	 –4.36 × 10–17 J	 (d)	 –4.36 × 10–18 J

50.	 A 10 kg satellite circles earth once every 2 h in an orbit having 
a radius of 8000 km. Assuming that Bohr’s angular momentum 
postulate applies to a satellite just as it does to an electron in the 
hydrogen atom, then the quantum number of the orbit of satellite is
(a)	 5.3 × 1040	 (b)	 5.3 × 1045

(c)	 7.8 × 1048	 (d)	 7.8 × 1050

42.	 The electron is in 6th excited state in a hydrogen atom. By emitting 
10 different wavelengths, it comes down to which excited state
(a)	 1	 (b)	 2	 (c)	 3	 (d)	 4

43.	 A hydrogen atom initially in the ground level absorbs a photon 
and is excited to n = 4 level then the wavelength of photon is
(a)	 790 Å	 (b)	 870 Å	 (c)	 970 Å	 (d)	 1070 Å

44.	 Hydrogen atom in its ground state is excited by means of a 
monochromatic radiation of wavelength 975 Å. The number of 
possible spectral lines in the resulting spectrum is. 
(a)	 1	 (b)	 3	 (c)	 4	 (d)	 6

45.	 Let r, v, E be the radius of orbit, speed of electron and total 
energy of electron respectively in a H-atom. Which of the 
following quantities according to Bohr theory is proportional to 
the quantum number n?
(a)	 vr	 (b)	 rE	 (c)	 r

E
	 (d)	 r

v
46.	 When electron jumps from n = 4 level to n = 1 level, the angular 

momentum of electron changes by

(a)	 h
2π

	 (b)	 2
2

h
π

	 (c)	 3
2

h
π

	 (d)	 4
2

h
π

 ��Alpha-Particle Scattering and Rutherford’s 
Nuclear Model of Atom

1.	 A beam of fast moving
B′

A′

C′

B
A

C

alpha particles were 
directed towards a thin 
film of gold. The parts A′, 
B′, and C′ of the 
transmitted and reflected 
beams corresponding to the incident part A, B and C of the 
beam, are shown in the adjoining diagram. The number of alpha 
particles in
(a)	 B′ will be minimum and in C′ maximum
(b)	 A′ will be maximum and in B′ minimum
(c)	 A′ will be minimum and in B′ maximum
(d)	 C′ will be minimum and in B′ maximum

2.	 An a-particle of energy 5 MeV is scattered through 180° by gold 
nucleus. The distance of closest approach is of the order of 
(a)	 10–12 cm	 (b)	 10–16 cm	 (c)	 10–10 cm	 (d)	 10–14 cm

3.	 Assertion : According to classical theory, the proposed path of 
an electron in Rutherford atom model will be circular.
Reason : According to electromagnetic theory an accelerated 
particle continuously emits radiation.
(a)	� If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	� If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	� If assertion is true but reason is false.
(d)	� If both assertion and reason are false.

4.	 Alpha particles of kinetic energy 7.7 MeV are being scattered by 
the nucleus of gold which has 79 electrons. The distance of closest 

approach of the alpha particles is (Take MKS)
1

4
9 10

0

9

πε
= ×

(a)	 4 × 10–14 m	 (b)	 30 × 10–15 m
(c)	 10 × 10–15 m	 (d)	 7.9 × 10–14 m

5.	 Assertion : For the scattering of a-particles at a large angles, 
only the nucleus of the atom is responsible.
Reason : Nucleus is very heavy in comparison to electrons.
(a)	� If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	� If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	� If assertion is true but reason is false.
(d)	� If both assertion and reason are false.

6.	 The distance of closest approach of an a-particle fired towards 
a nucleus with momentum p, is r. If the momentum of the 
a-particle is 2p, the corresponding distance of closest approach is

(a)	
r
2

	 (b)	 2r	 (c)	 4r	 (d)	
r
4

7.	 The distance of closest approach for an alpha nucleus of velocity v 
bombarding a stationary heavy nucleus target of charge Ze is 
directly proportional to

(a)	 v	 (b)	 m	 (c)	
1
2v

	 (d)	
1
Ze

8.	 Assertion : The force of repulsion between atomic nucleus and 
a-particle varies with distance according to inverse square law.
Reason : Rutherford did a-particle scattering experiment.
(a)	� If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	� If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	� If assertion is true but reason is false.
(d)	� If both assertion and reason are false.



254 | Atoms PHYSICS XII

9.	 A beam of Beryllium nucleus (z = 4) of kinetic energy 
5.3 MeV is headed towards the nucleus of Gold atom 
(Z = 79). What is the distance of closest approach ?
(a)	 10.32 × 10–14 m	 (b)	 8.58 × 10–14 m
(c)	 3.56 × 10–14 m	 (d)	 1.25 × 10–14 m

 ��Bohr Model of the Hydrogen Atom, The Line 
Spectra of Hydrogen Atom and X-Rays

10.	 The wavelength of second Balmer line in Hydrogen spectrum is 
600 nm. The wavelength for its third line in Lyman series is
(a)	 800 nm	 (b)	 120 nm	 (c)	 400 nm	 (d)	 200 nm

11.	 The shortest wavelengths of Paschen, Balmer and Lyman series 
are in the ratio
(a)	 9 : 1 : 4	 (b)	 1 : 4 : 9	 (c)	 9 : 4 : 1	 (d)	 1 : 9 : 4

12.	 Assertion : Ionisation energy of atomic hydrogen is greater 
than atomic deuterium.
Reason : Ionisation energy is proportional to reduced mass.
(a)	� If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	� If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	� If assertion is true but reason is false.
(d)	� If both assertion and reason are false.

13.	 According to Bohr’s theory, the time averaged magnetic field at 
the centre (i.e. nucleus) of a hydrogen atom due to the motion of 
electrons in the nth orbit is proportional to (n = principal quantum 
number)
(a)	 n–2	 (b)	 n–3	 (c)	 n–4	 (d)	 n–5

14.	 If an electron in hydrogen atom jumps from an orbit of level  
n = 3 to an orbit of level n = 2, the emitted radiation has a 
frequency (R = Rydberg constant, c = velocity of light)

(a)	 Rc
25

	 (b)	 5
36
Rc 	 (c)	

3
27
Rc

	 (d)	
8
9
Rc

15.	 The ionization energy of hydrogen is 13.6 eV. The energy of the 
photon released when an electron jumps from the first excited 
state (n = 2) to the ground state of a hydrogen atom is 
(a)	 3.4 eV	 (b)	 4.53 eV	 (c)	 10.2 eV	 (d)	 13.6 eV

16.	 Match the following and choose the correct option.

Column I Column II
(A) Radius of orbit depends on principal 

quantum number as
(P) increase

(B) Due to orbital motion of electron, 
magnetic field arises at the center of 
nucleus is proportional to principal 
quantum number as

(Q) decrease

(C) If electron is going from lower 
energy level to higher energy level, 
then velocity of electron will

(R) proportional 

to 
1
2n

(D) If electron is going from lower 
energy level to higher energy level, 
then total energy of electron will

(S) proportional 
to n2

(T) is 
proportional 

to 1
5n

(a)	 (A) → (P); (B) → (Q); (C) → (R); (D) → (S)
(b)	 (A) → (R); (B) → (S); (C) → (Q); (D) → (P)
(c)	 (A) → (S); (B) → (T); (C) → (Q); (D) → (P)
(d)	 (A) → (Q); (B) → (R); (C) → (S); (D) → (P)

17.	 A graph is drawn between ln 
A
A
n

1
and

ln |n|, where An is the area enclosed by 
the nth orbit in a hydrogen like atom. 
Identify the correct curve and find the 

value of ln
A
A
n

1

, when ln|n| = 2.

(a)	 8	 (b)	 2	 (c)	 4	 (d)	 1
18.	 The wavelength of the first spectral line in the Balmer series of 

hydrogen atom is 6561 Å. The wavelength of the second spectral 
line in the Balmer series of singly-ionized helium atom is
(a)	 1215 Å	 (b)	 1640 Å	 (c)	 2430 Å	 (d)	 4687 Å

19.	 If in hydrogen atom, radius of nth Bohr orbit is rn, frequency of 
revolution of electron in nth orbit is fn, choose the correct option.

(a)	

O n

rn

	 (b)	

O
log n

log
r

r
n

1





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(c)	

O
log n

log
fn
f1





 	 (d)	 Both (a) and (b)

20.	 Suppose that the mass of an electron is doubled. How will it 
affect the Rydberg constant?
(a)	 It is reduced to half of original value.
(b)	 It is not affected.
(c)	 It is doubled.
(d)	 It is increased to four times to its original value.

21.	 The acceleration of an electron in the first orbit of hydrogen atom 
(n = 1) is

(a)	 h

m r

2

2 2 3π
	 (b)	 h

m r

2

2 2 34π

(c)	
h

m r

2

2 34π
	 (d)	 h

m r

2

2 2 38π
22.	 Assertion : The phenomenon of X-ray production in basically 

inverse of photoelectric effect.
Reason : X-rays are electromagnetic waves.
(a)	� If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	� If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	� If assertion is true but reason is false.
(d)	� If both assertion and reason are false.

23.	 The radiation corresponding to 3 → 2 transition of hydrogen 
atom falls on a metal surface to produce photoelectrons. These 
electrons are made to enter a magnetic field of 3 × 10–4 T. If the 
radius of the largest circular path followed by these electrons is 
10.0 mm, the work function of the metal is close to 
(a)	 1.6 eV	 (b)	 1.8 eV	 (c)	 1.1 eV	 (d)	 0.8 eV

O

1

1

2

2

34

4

ln |n|

ln
A
A
n

1
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24.	 If one were to apply Bohr model to a particle of mass m and 
charge q moving in a plane under the influence of a magnetic 
field B, the energy of the charged particle in the nth level will be

(a)	 n
hqB

m2π




 	 (b)	 n

hqB
m4π







(c)	 n
hqB

m8π




 	 (d)	 n

hqB
mπ







25.	 What is the wavelength of light for the least energetic photon 
emitted in the Lyman series of the hydrogen spectrum?  
(Take hc = 1240 eV nm)
(a)	 102 nm	 (b) 	 150 nm	 (c)	 82 nm	 (d)	 122 nm

26.	 Assertion : The electron in the hydrogen atom passes from 
energy level n = 4 to the n = 1 level. The maximum and 
minimum number of photon that can be emitted are six and one 
respectively.
Reason : The photons are emitted when electron make a 
transition from the higher energy state to the lower energy state.
(a)	� If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	� If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	� If assertion is true but reason is false.
(d)	� If both assertion and reason are false.

27.	 The frequencies for series limit of Balmer and Paschen series 
respectively are u1 and u3. If frequency of first line of Balmer 
series is u2 then the relation between u1, u2 and u3 is 
(a)	 u1 – u2 = u3	 (b)	 u1 + u3 = u2
(c)	 u1 + u2 = u3	 (d)	 u1 – u3 = 2u1

28.	 In a hydrogen like atom electron makes transition from an 
energy level with quantum number n to another with quantum 
number (n – 1). If n > > 1, the frequency of radiation emitted is 
proportional to

(a)	
1
3n

	 (b)	
1
n

	 (c)	
1
2n

	 (d)	
1
3 2n /

29.	 Calculate the highest frequency of the emitted photon in the 
Paschen series of spectral lines of the Hydrogen atom.
(a)	 3.7 × 1014 Hz	 (b)	 9.1 × 1015 Hz
(c)	 10.23 × 1014 Hz	 (d)	 29.7 × 1015 Hz

30.	 The wave number of a photon in Brackett series of hydrogen 

atom is 
9

400
R.  The electron has transited from the orbit having 

quantum number
(a)	 5	 (b)	 6	 (c)	 4	 (d)	 7

31.	 Electrons with de-Broglie wavelength l fall on the  target in an 
X-ray tube. The cut-off wavelength of the emitted X-rays is 

(a)	 λ λ
0

22= mc
h

	 (b)	 λ0
2= h
mc

(c)	 λ λ
0

2 2 3

2
2= m c

h
	 (d)	 l0 = l

32.	 What is the wavelength of the most energetic photon emitted in 
the Balmer series of the Hydrogen atom?
(a)	 645 nm	 (b)	 580 nm	 (c)	 435 nm	 (d)	 365 nm

33.	 An energy of 31.6 eV is required to remove one of the electrons 
from a neutral helium atom. The energy (in eV) required to 
remove both the electrons from a neutral helium atom is 
(a)	 38.2	 (b)	 49.2	 (c)	 51.8	 (d)	 86.0

34.	 An electron beam is accelerated by a potential difference V to 
hit a metallic target to produce X-rays. It produces continuous 
as well as characteristic X-rays. If lmin is the smallest possible 
wavelength of X-ray in the spectrum, the variation of loglmin 
with logV is correctly represented in

(a)	

log V

logλmin 	 (b)	

log V

logλmin

(c)	

log V

logλmin 	 (d)	

log V

logλmin

35.	 Sharp peak point A represents� A
B(a)	 characteristic X-ray

(b)	 continuous X-ray
(c)	 Bremsstrahlung
(d)	 discontinuous spectrum.

36.	 Assertion : If the accelerating potential in an X-ray tube is 
increased, the wavelengths of the characteristic X-rays do not 
change.
Reason : When an electron beam strikes the target in an X-ray 
tube, part of the kinetic energy is converted into X-ray energy.
(a)	� If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	� If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	� If assertion is true but reason is false.
(d)	� If both assertion and reason are false.

37.	 The figure shows the energy level of certain 
atom. When the electron de-excites from 
3E to E, an electromagnetic wave of 
wavelength l is emitted. What is 
the wavelength of the electromagnetic 
wave emitted, when the electron de-excites from 

5
3
E

to E?

(a)	 3l	 (b)	 2l	 (c)	 5l	 (d)	
3
5
λ

38.	 Some energy levels of a molecule are shown in the figure. The 

ratio of the wavelengths r = λ
λ

1

2
 is given by 

–E

–2E

–3E

1

1

E4
3

(a)	 r = 4
3

	 (b)	 r = 2
3

	 (c)	 r = 3
4

	 (d)	 r = 1
3

39.	 In Bohr’s atom, energy is absorbed or radiated when an electron 
makes a transition between two stationary states. If u is the 
frequency of emitted radiation and E1 and E2 are the energies 
of electron in two states. Then practically which is correct for a 
hydrogen-like atom for the transition as shown in the figure.
(a)	 hu = |E1 – E2|	 (b)	 hu < |E1 – E2|

(c)	 hu > |E1 – E2|	 (d)	 |E1 – E2| ≤ hu ≤ |E1 + E2|

____________ 3E
____________ 5E/3
____________ E
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40.	 Each line of a spectral series represents
(a)	 spectrum of gas	 (b)	 angular momentum
(c)	 low energy level	 (d)	 transition of electrons

41.	 The third line of Balmer series of an ion equivalent to hydrogen 
atom has wavelength of 108.5 nm. The ground state energy of 
an electron of this ion will be
(a)	 3.4 eV	 (b)	 13.6 eV	 (c)	 – 54.4 eV	(d)	 122.4 eV

42.	 The wavelength of radiation emitted is l0 when an electron 
jumps from the third to the second orbit of the hydrogen atom. 
For the electron jump from the fourth to the second orbit of the 
hydrogen atom, the wavelength of radiation emitted will be

(a)	
16
25 0λ 	 (b)	

20
27 0λ 	 (c)	

27
20 0λ 	 (d)	

25
16 0λ

43.	 According to Bohr’s theory, the wave number of last line of 
Balmer series is (R = 1.1 × 107 m–1)
(a)	 5.5 × 105 m–1		  (b)	 4.4 × 107 m–1

(c)	 2.75 × 106 m–1		  (d)	 2.75 × 108 m–1

44.	 The total energy of a hydrogen atom in its ground state is  
–13.6 eV. If the potential energy in the first excited state is taken as 
zero then the total energy in the ground state will be
(a)	 –3.4 eV	 (b)	 3.4 eV	 (c)	 –6.8 eV	 (d)	 6.8 eV

45.	 Every series of hydrogen spectrum has an upper and lower limit 
in wavelength. the spectral series which has an upper limit of 
wavelength equal to 18752 Å is
(a)	 Balmer series	 (b)	 Lyman series
(c)	 Paschen series	 (d)	 Pfund series

46.	 The wave number of a photon in Brackett series of hydrogen 

atom is 
16
400

R . The electron has transited from the orbit having 

quantum number
(a)	 5	 (b)	 6	 (c)	 4	 (d)	 7

47.	 The first member of the Paschen series in hydrogen spectrum is 
of wavelength 18,800 Å. The short wavelength limit of Paschen 
series is
(a)	 1215 Å	 (b)	 6560 Å
(c)	 8225 Å	 (d)	 12850 Å

48.	 Which of the following atoms has the lowest ionisation potential?
(a)	 8O

16	 (b)	 7N
14

(c)	 55Cs133	 (d)	 18Ar40

49.	 An atom emits a spectral line of wavelength l when an electron 
makes a transition between levels of energy E1 and E2. Which 
expression correctly relates l, E1 and E2?

(a)	 λ =
+
hc

E E1 2
	 (b)	 λ =

+
2

1 2

hc
E E

(c)	 λ =
−

2

1 2

hc
E E

	 (d)	 λ =
−
hc

E E1 2

50.	 If the series limit wavelength of the Lyman series for hydrogen 
atom is 912 Å, then the series limit wavelength for the Balmer 
series for the hydrogen atom is
(a)	 912/2 Å	 (b)	 912 Å
(c)	 912 × 2 Å	 (d)	 912 × 4 Å

51.	 The energy of electron in the nth orbit of hydrogen atom 

is expressed as E
n

n = −13 6
2
.

eV . The shortest and longest 

wavelength of Lyman series will be

(a)	 910 Å, 1213 Å	 (b)	 5463 Å, 7858 Å
(c)	 1315 Å, 1530 Å	 (d)	 None of these

52.	 Electrons is a sample of gas containing hydrogen like atom  
(Z = 3) are in fourth excited state. When photons emitted only 
due to transition from third excited state to second excited state 
are incident on a metal plate photoelectrons are ejected. The 
stopping potential for these photoelectrons is 3.95 eV. Now, 
if only photons emitted due to transition from fourth excited 
state to third excited state are incident on the same metal 
plate, the stopping potential for the emitted photoelectrons 
will be approximately equal to
(a)	 0.85 eV	 (b)	 0.75 eV
(c)	 0.65 eV	 (d)	 None of these

53.	 Characteristic X-rays of frequency 4.2 × 1018 Hz are emitted 
from a metal due to transition from L to K-shell. Find the atomic 
number of the metal using Moseley’s law. Take Rydberg constant 
R = 1.1 × 107 m–1.
(a)	 39	 (b)	 42
(c)	 52	 (d)	 69

54.	 For three hydrogen transitions as given below

S. No. Initial state Final state

Transition I 1 3

Transition II 6 2

Transition III 4 5

Mark the correct option.
(a)	 Transition which involves largest energy cannot occur in 

steps.
(b)	 Transition which involves least energy can occur in steps.
(c)	 Transition which involves intermediate energy (intermediate 

to other two) cannot occur in step.
(d)	 All the transitions cannot occur in steps.

55.	 From Moseley’s law the frequency of line varies with atomic 
number of element as

(a)	 Z2	 (b)	
1
2Z

	 (c)	 Z3 	 (d)	
1
3Z

56.	 An energy of 33.6 eV is required to remove one of the electrons 
from a neutral helium atom. The energy (in eV) required to 
remove both the electrons from a neutral helium atom is
(a)	 88.0	 (b)	 51.8	 (c)	 49.2	 (d)	 38.2

57.	 Hydrogen atom from excited state comes to the ground state by 
emitting a photon of wavelength l. If R is the Rydberg constant, 
the principal quantum number n of the excited state is

(a)	 λ
λ

R
R −1

	 (b)	 λ
λR −1

	(c)	
λ

λ
R

R

2

1−
	(d)	

λ
λ

R
−1

58.	 Figure shows the electron energy 
levels, referred to the ground state 
(the lowest possible energy) as zero, 
for four different isolated atoms. 
Which atom can produce radiation 
of the shortest wavelength when 
atoms in the ground state are 
bombared with electrons of 
energy W ?
(a)	 A	 (b)	 B	 (c)	 C	 (d)	 D

W

A B C D



Atoms | 257PHYSICS XII

59.	 In figure E1 to E6 represent some of the energy levels of an 
electron in the hydrogen atom.

E6 –0.38 eV
–0.54 eV
–0.85 eV

–1.5 eV

–3.4 eV

–13.6 eV

E5
E4

E3

E2

E1

Which one of the following transitions produces a photon of 
wavelength in the ultraviolet region of the electromagnetic 
spectrum?
(a)	 E2 – E1	 (b)	 E3 – E2	 (c)	 E4 – E3	 (d)	 E6 – E4

60.	 If potential energy between a proton and an electron is given 
by |U| = ke2/2R3, where e is the charge of electron and R is 
the radius of atom, then radius of Bohr’s orbit is given by  
(h = Planck’s constant, k = constant)

(a)	 ke m

h

2

2
	 (b)	 6 2 2

2 2
π ke m

n h

(c)	
2 2

2
πke m

nh
s 	 (d)	 4 2 2

2 2
π ke m

n h
61.	 In the Bohr’s model of hydrogen atom, the ratio of the kinetic 

energy to the total energy of the electron in nth quantum state is
(a)	 –1	 (b)	 +1	 (c)	 –2	 (d)	 +2

62.	 The wave number of the energy emitted when electron comes 
from fourth orbit to second orbit in hydrogen is 20,397 cm–1. The 
wave number of the energy for the same transition in He+ is
(a)	 5,099 cm–1	 (b)	 20,497 cm–1

(c)	 14400 cm–1	 (d)	 81,588 cm–1

63.	 Using the Bohr’s model calculate the speed of the electron in a 
hydrogen atom in the p = 1, 2 and 3 levels.
(a)	 4.2 × 104 m/s, 3.2 × 104 m/s and 7.2 × 106 m/s
(b)	 2 × 109 m/s, 3.2 × 105 m/s and 7 × 105 m/s
(c)	 2.19 × 106 m/s, 1.01 × 106 m/s and 7.3 × 105 m/s
(d)	 2.2 × 106 m/s, 1.9 × 106 m/s and 7.5 × 104 m/s

64.	 A stationary hydrogen atom of mass m in the ground state 
achieve minimum excitation energy after head - on, inelastic 
collision with a moving hydrogen atom. Find the velocity of 
moving hydrogen atom :

(a)	
10 2 1 2. ( ) /eV

m






	 (b)	
40 8 1 2. ( ) /eV

m






(c)	
20 4 1 2. ( ) /eV

m






	 (d)	
40 8

1 0078

1 2. ( )
.

/eV
m







65.	 X-rays were discovered by
(a)	 Bohr	 (b)	 Rutherford
(c)	 Thomson	 (d)	 Roentgen

66.	 Calculate the highest frequency of the emitted photon in the 
Brackett series of spectral lines of the hydrogen atom.
(a)	 2.05 × 1014 Hz	 (b)	 9.1 × 1015 Hz
(c)	 10.23 × 1014 Hz	 (d)	 29.7 × 1015 Hz

67.	 The wavelength of Ka X-rays produced by an X-ray tube is  
0.76 Å. The atomic number of the anode material of the tube is
(a)	 60	 (b)	 40	 (c)	 20	 (d)	 80

68.	 Characteristic X-rays of frequency 4.2 × 1018 Hz are produced 
when transition from L shell to K shell take place in a 
certain target material. Use Moseley’s law to determine the 
atomic number of target material. Given : Rydberg constant  
R = 1.1 × 107 m–1. 
(a)	 Z = 12	 (b)	 Z = 42	 (c)	 Z = 15	 (d)	 Z = 11

69.	 An electron makes transition from the fourth orbit to second 
orbit of hydrogen atom. If Rydberg constant R = 105 cm–1, find 
the frequency of emitted radiation.
(a)	 15.6 × 1014 Hz	 (b)	 5.6 × 1014 Hz
(b)	 19.3 × 1014 Hz	 (d)	 3.2 × 1014 Hz

70.	 A Bohr hydrogen atom undergoes a transition n = 5 to n = 4 and 
emits a photon of frequency f. Frequency of circular motion of 
electron in n = 4 orbit is f4. The ratio f/f4 is found to be 18/(5m). 
State the value of m.
(a)	 1	 (b)	 3	 (c)	 5	 (d)	 8

71.	 An element of atomic number 9 emits Ka X-ray of wavelength l. 
Find the atomic number of the element which emits Ka X-ray of 
wavelength 4l.
(a)	 5	 (b)	 8	 (c)	 9	 (d)	 13

72.	 X-rays wavelength range is
(a)	 0.01 Å – 100 Å	 (b)	 0.1 Å – 100 Å
(c)	 1 Å – 1000 Å	 (d)	 100 Å – 1000 Å

73.	 The potential difference across the Coolidge tube is 20 kV and 
10 mA current flows through the voltage supply. Only 0.5% of 
the energy carried by the electrons striking the target is converted 
into X-rays. The power carried by the X-ray beam is P. Then the 
value of P is.
(a)	 1 W	 (b)	 3 W	 (c)	 4 W	 (d)	 6 W

74.	 If three times of lmin of continuous X ray spectrum of target 
metal at 40 kV is same as the wavelength of Ka line of this metal 
at 30 kV, then find the atomic number of the target metal.
(a)	 37	 (b)	 14	 (c)	 97	 (d)	 108

75.	 The ratio of minimum to maximum wavelength in Balmer series is
(a)	 5:9	 (b)	 5:36	 (c)	 1:4	 (d)	 3:4

1.	 For which one of the following, Bohr model is not valid?
(a)	 Hydrogen atom.
(b)	 Singly ionised helium atom (He+).
(c)	 Deuteron atom.
(d)	 Singly ionised neon atom (Ne+). � (2020)

2.	 The energy equivalent of 0.5 g of a substance is

(a)	 4.5 × 1016 J	 (b)	 4.5 × 1013 J
(c)	 1.5 × 1013 J	 (d)	 0.5 × 1013 J� (2020)

3.	 Let T1 and T2 be the energy of an electron in the first and second 
excited states of hydrogen atom, respectively. According to the 
Bohr’s model of an atom, the ratio T1 : T2 is 
(a)	 1 : 4	 (b)	 4 : 1	 (c)	 4 : 9	 (d)	 9 : 4

(2022)
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4.	 The radius of inner most orbit of hydrogen atom is 5.3 × 10–11 m. 
What is the radius of third allowed orbit of hydrogen atom?
(a)	 1.59 Å	 (b)	 4.77 Å
(c)	 0.53 Å	 (d)	 1.06 Å� (2023)

5.	 In hydrogen spectrum, the shortest wavelength in the Balmer 
series is l. The shortest wavelength in the Bracket series is
(a)	 9 l	 (b)	 16 l	 (c)	 2 l	 (d)	 4 l� (2023)

6.	 The minimum wavelength of X-rays produced by an electron 
accelerated through a potential difference of V volts is 
proportional to

(a)	 1

V
	 (b)	 V2	 (c)	 V 	 (d)	 1

V
� (2023)

7.	 Given below are two statements :
Statement I : Atoms are electrically neutral as they contain 
equal number of positive and negative charges.
Statement II : Atoms of each elements are stable and emit their 
characteristic spectrum.

In the light of the above statements, choose the most appropriate 
answer from the options given below :
(a)	 Both statement I and Statement II are correct.
(b)	 Both Statement I and Statement II are incorrect.
(c)	 Statement I is correct but Statement II is incorrect.
(d)	 Statement I is incorrect but Statement II is correct.� (2024)

8.	 Match List I with List II
	 List I				    List II
(Spectral Lines of	 (Wavelengths (nm))
Hydrogen for 
transitions from)
A.	 n2 = 3 to n1 = 2	 I.	 410.2
B.	 n2 = 4 to n1 = 2	 II.	 434.1
C.	 n2 = 5 to n1 = 2	 III.	 656.3
D.	 n2 = 6 to n1 = 2	 IV.	 486.1

	 Choose the correct answer from the options given below.
(a)	 A-II, B-I, C-IV, D-III	 (b)	 A-III, B-IV, C-II, D-I
(c)	 A-IV, B-III, C-I, D-II	 (d)	 A-I, B-II, C-III, D-IV� (2024)
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CHECK   POINT - 1

1.	 (a)	 :	 According to Bohr’s quantization condition of angular momentum,
Angular momentum of the earth around the sun,

mvr nh=
2π

   ∴ =n mvr
h

2π  

    = × × × × × × ×
× −

2 3 14 6 0 10 1 5 10 3 10
6 6 10

24 11 4

34

. . .
.

 = 2.57 × 1074

2.	 (b)	 :	 Energy in ground state (n = 1), E1 2
13 6

1
13 6= − = −. . eV

Energy in second excited state (n = 3), E3 2
13 6

3
1 51= − = −. . eV

Required energy = E3 – E1 = –1.51 – (–13.6) = 12.09 eV
3.	 (c)	 :	 The velocity of electron in Bohr’s nth orbit is

v ke
nh

= 2 2π    \  Velocity of electron in Bohr’s first (n = 1) orbit is

v ke
h

= 2 2π =  2 3 14 9 10 1 6 10
6 63 10

9 19 2

34
× × × × ×

×

−

−
. ( . )

.
= 2.186 × 106 m s–1 ≈ 2.2 × 106 m s–1

4.	 (d)	 :	 We know that angular momentum (L) is given by

L = mvr = nh
2π

    ∴ vr ∝ n

5.	 (d)	 :	 By law of sines, 
∆p mv

sin sinθ π θ= −( )2

As,	 sin cosπ θ θ−( ) =
2 2

 and sin sin cosθ θ θ= 2
2 2

We have ∆p mv

2
2 2 2

sin cos cosθ θ θ=  ⇒ ∆p mv= 2
2

sin θ

CHECK   POINT - 2

1.	 (d)	 :	 The wavelength for transition n2 → n1 is given by
1 1 12

1
2

2
2λ = −





RZ
n n

⇒ ∝λ 1
2Z

As di-ionised Lithium has highest Z = 3, so it will have minimum wavelength.
2.	 (a)	 :	 According to Moseley’s law, frequency of X-Rays spectrum is given by

f = a(Z−b)    ∴  f = a2(Z−b)2

3.	 (d)	 :	 Hydrogen atom does not emit X-rays because its energy levels 
are too close to each other.
4.	 (c)	 :	 Final energy of electron = –13.6 + 12.1 = –151 eV. Which is 
corresponds to third level i.e., n = 3. Hence, number of spectral lines emitted 
= n n( ) ( )− = − =1

2
3 3 1

2
3

5.	 (a)	 :	 As λ
λ

B

L

=
−( )
−( ) = =

1
1

1
2

1
2

1
3

3
4
5
36

27
5

2 2

2 2

λ λL B= = × ≈5
27

5
27

7500 1389 Å

1.	 (a)	 :	 Size of atom ≈ 1 Å

2.	 (b)	 :	 Nucleus was experimentally confirmed by Rutherford.
3.	 (d)	 :	 Neutrons in 11Na23 = (23 – 11) = 12
4.	 (c)	 :	 For K shell, n = 1
For L shell, n = 2
For M shell, n = 3. Hence, orbital quantum number l = 0, 1, 2

5.	 (d)	 :	  r ∝ 1
Z

. For doubly ionised lithium, Z = 3 \ r will be minimum.

6.	 (b)	 :	 Alpha particle is a positively charged particle. It is identical to the 
nucleus of the helium (2He 4) atom, so it contains 2 protons and 2 neutrons.
7.	 (a)	 :	 The number of scattered particles detected will be maximum at 
the angle of scattering q = 0° and minimum at q = 180°.
8.	 (b)	 :	 At minimum impact parameter a particles rebound back  
(q ≈ p) and suffers large scattering.
9.	 (c)	 :	 The size of nucleus is about 10–15 m to 10–14 m.

10.	 (a)
11.	 (c)	 :	 Trajectory of a-particle depends on impact parameter which is 
the perpendicular distance of the initial velocity vector of the a particle from 
the centre of the nucleus. For small impact parameter a particle close to the 
nucleus and suffers larger scattering.
12.	 (c)
13.	 (b)	 :	 rn = (constant) n2

⇒	 r
r
3

2

23
2

9
4

= ( ) =  = 2.25 ⇒ r3 = 2.25 r2  ⇒ r3 = 2.25 R.  (Given r2 = R)

14.	 (b)	 :	 rn = h n
kZe m

2 2

24π
 = (constant) × n2   ⇒   rn ∝ n2

15.	 (c)	 :	 K.E. = KZe
r

2

2
 ,  P.E. = – KZe

r

2

	 ⇒ K.E
P.E

= − 1
2

16.	 (c)	 :	 Lyman series lies in ultraviolet region.
N.B.—Balmer series lies in visible region. Paschen, Brackett and Pfund series 
lines lie in infrared region.
17.	 (d)	 :	 lZ2 = constant,  l1Z1

2 = l2Z2
2. For hydrogen 1H1, Z = 1

l × (1)2 =  × (Z2)2    ⇒  (Z2)2 = 4 ⇒ Z2 = 2.
Considering 2He4. Here Z = 2   \ Ion = He+

18.	 (b)	 :	 Number of spectral lines decreases in going from Lyman series 
to Pfund series of hydrogen spectrum.

	
υ = −







R
n n
1 1

1
2

2
2

For Lyman series, lines are obtained n1 = 1 onwards.
For Pfund series, lines are obtained n1 = 5 onwards. Thus lines are maximum 
for Lyman series.
19.	 (d)	 :	 For 1st line in Lyman series, lL1

 = 4/(3R)
For 1st line in Balmer series, lB1

 = 36/(5R)

\ 
λ
λ

B

L R
R1

1

36
5

3
4

27
5

= × =    ⇒ 
λ
λ

B

L

1

1

27
5

=  ⇒ lB1
 = 27

5
λ

20.	 (a)	 :	 For hydrogen atom, energy = – 13 6
2
.

n
 eV.

Energy radiated = 1
1

1
2

13 6 3
42 2−( ) = ×.  13.6 eV

Energy = hc
λ λ

=
×( ) × ×( )

× ×

−

−

6 6 10 3 10
1 6 10

34 8

19

.
.

eV ⇒ 13 6 3
4

6 6 3 10
1 6 10

26

19
. .

.
× = × ×

× ×

−

−λ
⇒ 	 l = 6 6 3 4 10

13 6 3 1 6 10

26

19
.
. .

× × ×
× × ×

−

−
 = 1.215 × 10–7 m

Atoms
12
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21.	 (c)	 :	 En = −13 6
2
.

n
 eV   \ Difference of energy in 1st and 3rd orbits

DE = 13.6 1 1
9

8
9

13 6−( ) = × . = 12.09 eV

22.	 (a)	 :	 Velocity of electron in nth orbit =
αcZ

n

Where a = e

c h
e

hc

2

0

2

04
1

2
2πε

π
ε( ) = ; v

c
Z

n
e

hc
e

hc
= = ×

× =α
ε ε

2

0

2

0

1
2 1 2

23.	 (d)	 :	 r =
ε

π
0

2

2

h
mze







 n2   ⇒ r
r

n
n

1

2

1
2

2
2=  ⇒ 2

2
1

2

1
2

2
2

r
r

n
n

=   ⇒ 
D
D

1

2

21
10

= ( )
⇒ D2 = 100 D1 = 100 × 1.06 = 106 Å

24.	 (a)	 : r
r

n
n

1

2

1

2

2

= 





⇒ a
r
0

2

21
2

= ( )  ⇒ a
r
0

2

1
4

=   ⇒   r2 = 4a0

25.	 (d)	 :	 Angular momentum = nh
2π

 ⇒ moment of momentum = hn
2π

⇒ p × rn = nh
2π

 ; 
h
λ

rn =
nh
2π

⇒ l =
2π r

n
n

For 1st orbit, n = 1, l = 2pr1  ⇒ l = circumference of 1st orbit.

26.	 (d)	 :	 1 1 1

1
2

2
2λ = −





R
n n

, where R = Rydberg’s constant.

R = 1.097 × 107 m– 1

Energy is radiated out, when an electrons falls from higher orbit to lower orbit.

In ‘2 to 1’ emission, 1 3
42 1λ( )−

= ×R = 0.75 R

In ‘5 to 2’ emission, 1 1
4

1
25

21
1005 2λ( )−

= × −( ) =R R

	
1/l(5 to 2) = 0.21 R   \   l (2 to 1) = 1

0 75. R
; l (5 to 2) = 1

0 21. R
 

Obviously l (5 to 2) is highest.
27.	 (a)	 :	 Wave number = 109700 cm–1

υ λ= = −





=1 1 1

1
2

2
2

1
2R

n n
R
n

 because n2 = ∞ and n1 = 1

υ  = 1.097 × 107 m–1 = 109700 cm–1

28.	 (d)	 :	 1 1 12

2
2 2λ

  =      

1

RZ
n n

−






   ∴ ∝1 2

λ
    Z

l is shortest if Z is largest. Z is largest for doubly ionised lithium atom  
(Z = 3) among the given elements.
Hence, wavelength for doubly ionised lithium will be the least.
29.	 (d)	 :	 When one of the electrons is removed from a neutral helium 
atom, energy is given by En.

E Z

nn
= −    13 6 2

2

.  
eV per atom

For helium ion, Z = 2,  when doubly ionised.

For first orbit, n = 1  ∴ = − × = −E
1 2

213 6

1
2 54 4   .

( )
( ) .  eV

\	 Energy required to remove second electron  = 54.4 eV
\	 Total energy required = (54.4 + 24.6) eV = 79 eV.

30.	 (d)	 :	 For hydrogen atom and hydrogen like atoms E
z

nn = −
13 6 2

2

.
eV

Therefore, ground state energy of doubly ionized lithium atom 
(Z = 3, n = 1) will be

\	 E1

2

2
13 6 3

1
= − ×. ( )

( )
 = –13.6 × 9  or	  E1 = –122.4 eV.

31.	 (b)	 :	 Since the wavelength increases from 656 nm to 706 nm in 
respect of Ha line, the galaxy recedes with speed v w.r.t. earth.

∆λ λ    = v
c   

or  v c    = ∆λ
λ   

∴ = − ×
×

×
−

−
v ( )

( )
706 656 10

656 10
3 10

9

9
8 

or  m/sv  = × ×50 3 10
656

8
or m/s.v = ×2 107

32.	 (c)	 :	 For electron,  energy = −  Rhc
n2  

Also energy En is proportional to mass of electron.

For hypothetical particle, energy =  −  2 2
Rhc
n

The hypothetical particle has double the mass of the electron and same 
charge as the electron.
The longest wavelength of photon = lmax.
It corresponds to transition of the hypothetical particle from n = 3 to n = 2.

∴ −





hc Rhc
λmax

2 22 1
2

1
3

 =   or 1 2 5
36λmax

        = ×R

   
or λmax .   = 18

5R

33.	 (a)	 :	 Potential energy of electron = − KZe
r

2

Kinetic energy of electron = 1
2

2
  KZe

r , where, K = 1
4 0πε

Total energy (T.E.) of electron = −   1
2

2KZe
r

When an electron undergoes transition from excited state to ground state, r 
decreases.  \  K.E. increases.  P.E. decreases as it becomes more negative. 
T.E. decreases as it becomes more negative.
Option (a) is correct.

34.	 (d)	 :	 In hydrogen like atoms: 
1 1 1

1
2

2
2λ

= −






R
n n

Transition of electron occurs from n2 to n1.
1

λ
  is proportional to energy.

From n = 4 to n = 3, ultraviolet radiation is obtained.
1 1

3

1

4

7
144

0 048
2 2λ

= −





= =R
R

R.  

(a)   
1 1

1

1

2

3
4

0 75
λ

= −





= =R
R

R
2 2

.   (b)  
1 1

2

1

3

5
36

0 14
λ

= −





= =R
R

R
2 2

.  

(c)   
1 1

2

1

4

3
16

0 2
2 2λ

= −





= =R
R

R
  .  (d)  

1 1

4

1

5

9
400

0 02
2 2λ

  = −





= =R
R

.

l is smaller than ultra violet in (a), (b) and (c). l is greater than ultra violet 
in (d). Greater the l, less the energy of radiation.
Infrared radiation has less energy and greater l as compared to ultra violet 
radiation. Hence, option (d) is correct.
35.	 (b)	 :	 In the second excited state, n = 3

∴ ( )l l h
H Li 3 2 =   =  π

							             �   ....(i)

ZH = 1,  ZLi = 3, E Z    ∝ 2  ∴ | |  =    |E ELi H9 |   or H Li| |  <  | |E E

36.	 (a)	 :	 Given : V V r
r=     

0
0

ln      \	 Potential energy U = eV

or U eV r
r  =    

0
0

ln
	

∴ 





dU
dr eV

r
r r  =    0
0

0

1
  

or force 0
| |  =  

eV
r

This force provides the necessary centripetal force.

∴ mv
r

eV
r

2
0

  =  	 or 0v
eV
m  =  	� ...(i)

By Bohr’s postulate, mv r nh
n  =  

2π
;   or

2
v nh

mrn
  =  

π
� ...(II)

From (i) and (ii), 
nh
mr

eV
mn2

0
π   =  

or
2

0

r nh
m

m
eVn  =    ×  

π
   or

2
1

0

r h
meV

nn  =     ×  
π










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37.	 (d)	 :	 According to Bohr’s model, r m
Z

rm =    ×  

2

0






where m = orbit number,  r0 = Bohr radius

\ For 100Fm257, m = 5, Z = 100	 ∴ r rm  =    
(5)
100

2

0

or
25
100 (given)0 0nr

r
r nrm =       [    =   ]

0 ∵
	

or 1
4n  =  

38.	 (b)	 : The largest wavelength in the ultraviolet region of the hydrogen 
spectrum corresponds to the transition n = 2 to n = 1. That is,

1
122

1
1

1
22 2= −( )R � ...(i)

where R is the Rydberg constant in consistent units. And the transition from 
n = ∞ to n = 3 will produce the smallest wavelength in infrared region of 
the hydrogen spectrum. So,

1 1
3

1
2λ = − ∞( )R � ...(ii)

Equations (i) and (ii) give l = 823.5 nm.

39.	 (a)	 :	 Bohr made a hypothesis that there are certain special state 
of motion called stationary states, in which the electron may exist without 
radiating electromagnetic energy. In these states, according to Bohr, the 
angular momentum of electrons takes values that are integer multiples of 
�.  In stationary states, the angular momentum of the electron may have 
magnitude � , 2 � , 3 �  ......, but never such as 2.5 �  or 3.1 � . This is 
called the quantization of angular momentum.

40.	 (c)	 :	 The kinetic energy of the electron in hydrogen atom are

	
K mv e

r
v e

mr
= = =





1
2 8 4

2
2

0

2
2

0πε πε∵

⇒	 Electrostatic potential energy, and U
e

r
= − 2

04πε
The total energy E of the electron in a hydrogen atom is

E = K + U; E e
r

e
r

e
r

= + −



 = −

2

0

2

0

2

08 4 8πε πε πε .

Here, negative sign shows that electron is bound to the nucleus.

41.	 (c)	 :	 In hydrogen atom electrostatic force of attraction (Fe) between 
the revolving electrons and the nucleus provides the requisite centripetal 
force (Fc) to keep them in their orbits. Thus, Fe = Fc

∴ =mv
r

e
r

2

0

2

2
1

4πε 	  or v e
mr

v e
mr

2
2

0

2

04 4
= ⇒ =πε πε

42.	 (a)	 :	 According to Bohr’s second postulate

Angular momentum,
 

L nh=
2π

Angular momentum is also called a moment of momentum. For second orbit, n = 2

L h h= =2
2π π

43.	 (a)	 :	 In 1885, the first spectral series were observed by a Swedish 
school teacher Johann Jakob Balmer. This series is called the Balmer series.
44.	 (b)	

45.	 (d)	 :	 Wavelength for Balmer series is 1 1
2

1
2 2λ = −( )R

nat n = ∞, the limit of the series observed.

\	 1 1
4

1
2λ = −

∞( )R ; 1
4

4
λ λ= =R

R
or .

Here, Rydberg’s constant R = 1.097 × 107 m–1

\	 λ =
×

4
1 097 107.

= 364.6 × 10–9 m = 364.6 nm.

46.	 (b)

47.	 (b)	 :	 Angular momentum, L mv r
n h

n n n= =
2π

where, h = plancks constant; rn = radius of nth orbit
	  vn = velocity of electron in nth orbit.

48.	 (b)	 :	 Angular momentum, L mvr nh mv nh
r

= = =
2 2π πor

Now,   r ∝ n2   ∴ ∝
×

p nh
n2 2π

 or orp h
n

p
n

∝ ∝
2

1
π

Energy, E
n

∝ 1
2

49.	 (b)	 :	 When an electron jumps from third orbit to second orbit one 
gets first line of Balmer series. When an electron jumps from 4th orbit to 2nd 
orbit it shall give rise to second line of Balmer series.

50.	 (c)	 :	 For last line of Balmer series, n1 = 2 and n2 = ∞
1 1 1 1 1 10

4
1
2

2
2

7
1

λ = −





= × −R
n n

.
m  = 2.75 × 106 m–1

1.	 (a) : Zinc sulphide screen and microscope detector was used is Marsden 
experiment.

2.	 (d)	                   3.	 (b)

4.	 (c)	 :	 In the condition of no deflection e
m

E
vB

=
2

22
\	 If m is increased by 208 times then B should be increased 

208 14 4= . times.

5.	 (d)	 :	 a-particles cannot be attracted by the nucleus.

6.	 (b)	 :	 a-particles were used in Geiger-Marsden experiment.

7.	 (a)	 :	 Alpha-particles that come closer to nuclei are deflected more.

8.	 (c)
9.	 (c)	 :	 At closest distance of approach
Kinetic energy = Potential energy

\	 5 × 106 × 1.6 × 10–19 = 1
4

2
0πε × ( )( )Ze e

r
For uranium, Z = 92, so r = 5.3 × 10–12 cm

10.	 (c)	 :	 Rutherford’s atomic model was unstable because it states that 
orbiting electrons radiate energy.

11.	 (a)	 :	 N N∝ ⇒ = ×
°

=1
2

7 1
30

1124 1 4sin ( ) (sin )θ/

and N2 47 1
60

12 5= ×
°

=
(sin )

.

12.	 (a)	 :	 Given b = 0

\	
Ze

mv

2

0
2

2

4 1
2

0
cot θ

πε ( ) =    or   cot θ
2

0= � [  All other quantities are finite]

\	 θ θ
2

90 180= ° = °or

Which is the value expected physically for a head-on collision.

13.	 (d)	 :	 The Rutherford’s experiment concluded that
(i)	 At the centre of atom there is nucleus which is positively charged.
(ii)	 Most of α-particles passes through the foil hence, proved that atom is 
mostly hollow.
(iii)	 About 1 in 8000 α-particles retraced their path that means all the mass 
is concentrated at the centre of atom.

14.	 (d)	 :	 Orbital angular momentum of electrons in all Hydrogen like 
atoms and ions is h/2p in ground state which does not depend upon atomic 
number.

15.	 (c)	 :	 For an atom with a single electron, Bohr atom model is applicable.
As the value of attraction between a proton and electron is proportional to e2, 

for an ion with a single electron, 
e2

04πε is replaced by Ze2

04πε  i.e. r n
Zn ∝

2

.
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16.	 (c)	 :	 According to Bohr’s postulate angular momentum remains 
conserved, i.e.

mvr nh=
2π

 or r nh
mv

=
2π

� ...(i)

and when moving in a circular orbit centripetal force is provided by the 
magnetic force

qvB mv
r

qBr mv= ⇒ =
2

� ...(ii)

Using equation (i) and (ii),

mv qB nh
mv

mv qBnh
m

= ( ) ⇒ =
2

1
2 4

2

π π  
or E nhqB

m
=

4π

17.	 (d)	 :	 Franck and Hertz showed that 
exciting mercury vapour by electrons of 
energy 4.9 eV and more, mercury lines of 
energy 4.9 eV were obtained.
First they were excited to level B and then when the atoms emitted spectral 
lines of 2530 Å i.e. 4.9 eV, Bohr’s concepts were verified.

18.	 (c)	 :	 Ist transition is showing absorption of a photon. For the rest of 
three transitions, III is having maximum energy from level n = 2 to n = 1

	 ∆E
n n

∝ −





1 1

1
2

2
2

19.	 (b)	 :	 Since, speed reduces to half, KE reduced to 1
4

th

⇒	 n = 2;  r n
Z

= ( . )0 529
2

    ⇒	 ′ =r r4

20.	 (a)	 :	 According to Bohr’s model, radius of nth orbital is 

r n
Z

rn = 





×
2

0

where n is the orbit number and r0 is the Bohr radius
For third orbit, n = 3
\	 rn = (3)2 × 0.529 Å = 4.761 Å

21.	 (b)	 :	 The potential energy = – 2 × kinetic energy = – 2E.
\	 Total energy = – 2E + E = – E = – 3.4 eV  or	 E = 3.4 eV.
Let p = momentum and m = mass of the electron.

∴ = =E p
m

p mE
2

2
2or .   de Broglie wavelength, λ = =h

p
h
mE2

On substituting the values, we get

	
λ = ×

× × × × ×

−

− −

6 63 10

2 9 1 10 3 4 1 6 10

34

31 19

.

. . .
= 6.6 × 10–10 m

22.	 (b)	 :	 A r r n r nn = = =π π π2
0

2 2
0
2 4( ) �

ln

ln n

An

A1ln ln( ) ln
A

A
n nn

1

4 4= =

23.	 (c)

24.	 (b)	 :	 The energy absorbed by the atom is hc
λ

So, .hc
n nλ

= − −






13 6 1 1

2
2

1
2

 
⇒

×
= − ⇒12500

980 13 6
1
1

1 42
2
2 2. ( ) n

n �

The radius of nth orbit is a0n2. So, the radius of atom in excited state is 42a0 
= 16a0

25.	 (b)	 :	 The given energy of nth level of hydrogen atom is

E me
n hn =−

4

0
2 2 28ε

Since all the H-atom are in ground state (n = 1) then the radiation of given 

frequency E E
h

2 1− falling on it may be absorbed by some of the atoms and 

move them to the first excited state (n = 2).

B

4.9 eV 2530 Å

A

26.	 (d)	 :	 Since Bohr’s formula for energy in nth orbit is

	 E
me Z

n hn = −
4 2

0
2 2 28ε

   ⇒  En ∝ Z2

Now for hydrogen (1H 2), ZH = 1, and EH = E and for helium (2He4) ZHe = 2.

∴ = ⇒ =






E
E

Z
Z

E
Z
Z

EH

He

H

He
He

He

H
H

( )
( )

2

2

2

= (2)2E = 4 E.

27.	 (c)	 :	 Bohr’s formula for ground state energy,

	 E me
h

n= − =
4

0
2 28

1
ε

( )∵ 	�  ...(i)

Here, m is reduced mass of electron and positron in positronium

∴ = + =m
m m

m m
me p

e p

e

2
	                   

(... me = mp)

\	 Ground state energy of positronium

E

m
e

h

e

= −





2

8

4

0
2 2ε = − 





1
2 8

4

0
2 2

m e
h

e

ε 	
(using (i))

   
= − × =





1
2

13 6
8

13 6
4

0
2 2. eV . eV

m e
h

e

ε
    = – 6.8 eV.
28.	 (a)	 :	 The linear velocity of an electron in the Bohr orbit is given by 

	
v Ze

nh
v

n
= ∝

2

02
1

ε
or

29.	 (c)	 :	 According to Bohr’s atomic model.
Angular momentum L nn = �  
If the angular momentum of system is conserved then angular momentum of 
emitted photon = change in angular momentum of electron corresponding 
to the transition from n = 5 to n = 2
∴ ∆ = − = − =L L L5 2 5 2 3� � �
30.	 (a)	 :	 In inelastic collision kinetic energy is not conserved so some part 
of K.E. is lost.
\	 Reduction in K.E. = K.E. before collision – K.E. after collision
Now, since initial K.E.of each of two hydrogen atoms in ground state = 13.6 eV
\	 Total K.E. of both Hydrogen atom
Before collision = 2 × 13.6 = 27.2 eV
If one H atom goes over to first excited state (n = 2) and other remains in 
ground state (n2 = 1) then their combined K.E. after collision is

	 = +13 6
2

13 6
12 2

.
( )

.
( )

= 3.4 + 13.6 = 17 eV

Hence, reduction in K.E. = 27.2 – 17 = 10.2 eV.
31.	 (c)
32.	 (c)	 :	 Since 2He4 atom has two electrons whereas Bohr model is 
applicable only for one electron atoms H-atom.
33.	 (a)	 :	 In the ground state of hydrogen atom, suppose, a0 = Bohr radius
v0 = velocity of electron in first orbit
\	 Time taken by electron to complete one revolution,

T
a

v
=

2 0

0

π
    \	 Current created, I

e
T

ev
a

= =charge
time

( )
( )

0

02π

34.	 (d)	 :	 Given, angular momentum, L nh h= =
2

3
2π π\	 n = 3

Total energy of electron, in nth orbit is,

	
E

nT = − 13 6
2
. eV

⇒ = − = − =E nT
13 6
3

1 51 32
. . eV ( )∵

Now, kinetic energy of electron in nth orbit is
	 EK = |ET |  
\	 EK = 1.51 eV
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35.	 (b)	 :	 Kinetic energy, K mv
e

r
= =

1
2 8

2
2

0πε
and 

Potential Energy, U
e

r
= −

2

04 πε

or U
e

r
e

r
= − × × = − ×2

1
2 4

2
8

2

0

2

0πε πε
;  U = –2 K.

36.	 (d)	 :	 According to Bohr’s atomic model, r
m

∝ 1

⇒ =
r
r

m
me

eµ

µ 		
	�  ...(i)

Here, re = 0.53 × 10–10 m; mµ = 207 me

∴ = × × −r
m

m
e

e
µ 207

0 53 10 10. 	 (using (i))

	   = 2.56 × 10–13 m.
37.	 (b)
38.	 (b)	 :	   2prn =  nλ
\	 n = 2,  2pr2 = 2λ = 2 × de Broglie wavelength.

39.	 (d)	 :	 Since rn ∝ n2 ; 
r
r

nn

1

2

21
=

( )
    \  rn = n2 r1

or n
r
r

n
r
r

n n2

1 1

4 2
0 529

7 939= ⇒ = = =
.

.
.  = 2.81 ≈ 3.

40.	 (c)	 :	 Here, a0 = 53 pm, n = 1 for ground state
For Li++ ion, Z = 3

Radius of nth orbit, r
n h
mK Z e

a n
Z

= =
2 2

2 2
0

2

4 π

∴ = ×
r

53 1
3

2( )
	        ∵ a h

mKe0

2

2 24
53= =



π

pm

= ≈17 66 18. pm

41.	 (c)	 :	 According to Bohr’s model v Ke Z
nh

= 2 2

or v
n

∝ 1
	

∴ =v
v

n
n

A

B

B

A

Here, vA = 2.2 × 106 m s–1 ; nA = 1, nB = 4

\ 	  v v
n
nB A

A

B
= × = × ×2 2 10

1

4
6. = 0.55 × 106 = 5.5 × 105 m s–1

42.	 (a)	 :	 When electron jumps down from nth state to ground state, 

number of possible emission line = ( )( )n n− −1 2
2

. Let us check, if 6 6 1
2

( )−  

is equal to 10. It is not correct. Now check, if ( )( )6 1 6 2
2

− −  is equal to 10. 

It is correct. So, electron comes down to first excited state.
43.	 (c)	 :	 Here, n1 = 1, and n2 = 4
Energy of photon absorbed, E = E2 – E1

Since, E
nn = − 13 6

2
. eV . Then, E E2 1 2 2

13 6
4

13 6
1

− =− − −





.
( )

.
( )

= − +13 6
16

13 6. . = ×13 6 15
16
.

eV = 12.75 eV

= 12.75 × 1.6 × 10–19 J = 20.4 × 10–18 J

E E hc
2 1− = λ

    
∴ = − = × × ×

×

−

−λ hc
E E2 1

34 8

18

6 6 10 3 10
20 4 10

.
.

= 9.70 × 10–8 m = 970 × 10–10 = 970 Å.
44.	 (d)	 :	 Energy corresponding to wavelength 975 Å

= =12400
975

12 72 eV  eV.

Let the electron reaches from ground state to nth state after getting excitation 
energy.

\	 12 72 13 6 1
1

1
2 2. .= −( )n

  ⇒  1 1 12 72
13 62n

= − .
.

⇒	 1 1 0 935292n
= − .   ⇒  n = 4

Now, number of possible spectral lines N n n= − = ×( )1
2

4 3
2

  or  N = 6

45.	 (a)	 :	 According to Bohr’s theory,

mvr nh=
2π

where n is the principal quantum number.

∴ =n
h

mvr2π

So, n ∝ rv.
46.	 (c)
47.	 (b)	 :	 Here, EU – EL = 5.4 eV = 5.4 × 1.6 × 10–19 J
From third postulate of Bohr’s atomic model, hu = EU – EL

or υ = −E E
h

U L = × ×
×

−

−
5 4 1 6 10

6 64 10

19

34

. .
.

= 1.30 × 1015 Hz.

48.	 (c)	 :	 Here the ground state energy, (E) = –13.6 eV
Since, K.E. of the electron = –E 
= 13.6 eV = 13.6 × 1.6 × 10–19 J = 21.76 × 10–19 J = 2.18 × 10–18 J.

49.	 (d)	 :	 As, P.E. = –2 K.E.
Here, K.E.	 = 13.6 eV = 2.18 × 10–18 J
Hence, P.E.	 = –2 × 2.18 × 10–18 J 	= –4.36 × 10–18 J.

50.	 (b)	 :	 Here, m = 10 kg, rn = 8 × 106 m; T = 2 × 60 × 60 = 7200 s

Velocity of nth orbit, v
r

Tn
n=

2π
 and from mv r

n h
n n =

2π
	

n
h

m
r

T
rn
n= × × ×

2 2π π
   = ×

×
=

× × ×
× ×

= ×−( )
( )

.
.2

2 8 10 10
7200 6 64 10

5 3 102
6 2

34
45π

π
r

m
T hn .

1.	 (b)	 :	 According to Rutherford’s experiment,
(i)	 most of alpha particles go undeflected hence, number of alpha particles 
A’ will be maximum.
(ii)	 very few only 1 in 8000 α-particles retraced their path hence, number 
of α particles in B’ will be minimum.
2.	 (a)	 :	 At the distance of closest approach d,
Kinetic energy of a-particle = Potential energy of a-particle and gold nucleus 

i.e.,	 K = 1
4

2 2
40

2

0πε πε
( )( )e Ze

d
Ze

d
=   or  d = 2

4

2

0

Ze
Kπε

Here, K = 5 MeV = 5 × 1.6 × 10–13 J, For gold, Z = 79

∴ =
× ×

× ×

− −

−d
( )( )( )( . )

( . )
2 9 10 79 1 6 10

5 1 6 10

9 2 2 19 2

13

N m C C
J

 = 4.55 × 10–14 m ≈ 10–12 cm

3.	 (b)	 :	 According to classical electromagnetic theory, an accelerated 
charge continuously emits radiation. As electrons revolving in circular paths 
are constantly experiencing centripetal acceleration, hence they will be losing 
their energy continuously and the orbital radius will go on decreasing and 
form a spiral, and finally the electron will fall into the nucleus.

4.	 (b)	 :	 d =
× ×

× ×
= ×

−

−
−( )( ) ( ) ( . )

. .
2 9 10 79 1 6 10

7 7 1 6 10
30 10

9 19 2

13
15 m

5.	 (a)	 :	 We know that an electron is very light particle as compared to 
an α-particle. Hence electron cannot scatter the α-particle at large angles, 
according to law of conservation of momentum. On the other hand, mass of 
nucleus is comparable with the mass of α-particle, hence only the nucleus 
of atom is responsible for scattering of α-particles.
6.	 (d)	 :	 At the distance of closest approach, r

	 K e Ze
r

= 1
4

2
0πε

( )( ) ;   r Ze
K

= 2
4

2

0πε  ∵ K p
m

=
2

2
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Where p is the momentum of the a-particle and m is the mass of the electron.

∴ =r Ze m
p

2 2
4

2

0
2πε

   or r
p

∝ 1
2

 \	 ′ = ′( ) = ( ) =r
r

p
p

p
p

2 2

2
1
4

 ⇒  ′ =r r
4

7.	 (c)	 :	 At the distance of closest approach (d),
Kinetic energy of a-particle = Potential energy of a-particle and target nucleus

∴ =1
2

1
4

22

0

mv e Ze
dπε

( )( ) ⇒ =d Ze
mv

1
4

4
0

2

2πε   
∴ ∝d

v
1
2

8.	 (b)	 :	 In Rutherford’s α-particle scattering experiment, some of 
α-particles were found to be scattered at very large angles inspite of having 
very high kinetic energy. This shows that there are α-particles which will be 
passing very close to nucleus. Rutherford confirmed the repulsive force on 
α-particle due to nucleus varies with distance according to inverse square 
law and that the positive charges are concentrated at the centre and not 
distributed throughout the atom. This is the nuclear model of Rutherford.

9.	 (b)	 :	 Distance of closest approach, d zeZe
K

= 1
4 0πε

Given :  z = 4,  Z = 79, K = 5.3 MeV, e = 1.6 × 10–19 C

      d = × × × × × × ×
× × ×

− −

−
9 10 4 1 6 10 79 1 6 10

5 3 1 6 10 10

9 19 19

19 6
. .

. .
  = 8.58 × 10–14 m

10.	 (b)	 :	 Wavelength of second Balmer line is given by
1 1

2
1
42 2λB

R= −( )  ⇒  1
600

3
16

16
1800nm nm

= × ⇒ =R R

Wavelength of third line of Lyman series
1 1

1
1
4

15
162 2λ = −( ) =R R ; 1 15

16
16

1800
120λ λ= × ⇒ =

nm
nm

11.	 (c)	 :	 The shortest wavelength of Paschen (lP). Balmer (lB) and Lyman 
(lL) series are given by

     1
32λP

HR= ; 1
22λB

HR= and 1
12λL

HR=

So, lP = 9
RH

,   lB = 4
RH

,   lL = 1
RH

      \	 lP : lB : lL = 9 : 4 : 1

12.	 (d)	 :	 Statement-1 is false, Statement-2 is true.
The reduced mass of atomic deuterium is greater than that of atomic hydrogen 

as µ =
+

m m
m m

e n

e n
, where me = mass of electron; mn = mass of nucleus.

13.	 (d)	 :	 Magnetic field at the centre, B
I

rn
n

= µ0

2
For a hydrogen atom, radius of nth orbit is given by

rn = n
m

h
e

2 2
0

22
4



 ( )π

πε    \  rn ∝ n2 ;  I = e
T

e
r v

ev
rn n

n

n

= =
2 2π π/

Also, vn ∝ n–1  \  I ∝ n–3 ; Hence, Bn ∝ n–5

14.	 (b)	 :	 When an electron jumps from higher level n1 to lower energy 
level n2, the frequency of the emitted radiation is

u = Rc 1 1

2
2

1
2n n

−





   \ For n = 3 to n = 2, 

u = Rc 1
2

1
32 2−





 = Rc 1
4

1
9

−



  ⇒ = υ = 5

36
Rc

15.	 (c)	 :	 Energy of the electron in nth state of hydrogen atom, 

E
nn = −

13 6
2

.
 eV

For ground state, n = 1  ∴ = −E1 2

13 6
1
.  

eV

For 	 first excited state, n = 2  ∴ = −E2 2

13 6
2
.  

eV

The energy of the photon emitted for the electron transition from n = 2 to n = 1 is 

∆E E E= − = − −



 =2 1 2 2

13 6
1
2

1
1

10 2( . ) . eV  eV

16.	 (c)	 :	 (A)→ (S); (B) → (T); (C) → (Q); (D) → (P).

rn = 0 529 2. n
Z

Å    So, (A) → (S)

Magnetic field, B = 12 5 3

5

. Z
n

T    So, (B) → (T)

vn = 2 2 106. × Z
n

  ⇒  vn ∝ 1

n
;  n ↑ vn ↑   So, (C) → (Q)

Total energy, En = −13 6 2

2

. Z

n
eV; n ↑ En ↑   So, (D) → (P)

17.	 (a)	 :	 A r
A

A
r
r

n
r nn n

n n
n= ⇒ =







= 



 ∝π 2

1 1

2 4
2

1
[ ]∵

Taking loge on both the sides log log ( )e
n

e

A

A
n

1

4=

Comparing it with y = mx + c, graph (4) correct.

From the graph 4, if ln|n| = 2; ln ln| |
A

A
nn

1

4 4 2 8= × = × =

18.	 (a)	 :	 The wavelengths of the spectral lines in the Balmer series is 
given by
1 1

2
1 3 4 5 62

2 2λ = −



 =RZ

n
n , , , .....

For hydrogen atom, Z = 1, n = 3 for first spectral line

∴ = −





= 





1 1 1
2

1
3

5
36

2
2 2λH

R R( )  � ...(i)

For He+ ion, Z = 2, n = 4 for second spectral line

\	 1 2 1
2

1
4

4 3
16

2
2 2λ

He+

= −



 = 



R R( ) � ...(ii)

Divide (i) by (ii), we get 
λ
λ

He

H

+ = 5
27

\	 λ λ
He+ H= × = × =

5
27

6561
5
27

1215( )Å Å

19.	 (d)	 :	 Radius of nth r nn ∝ 2 , graph between rn and n is a parabola.

Also, 
r
r

n r
r

en
e

n
e

1

2

11
2= 



 ⇒







=log log ( )

Comparing this equation with y = mx + c,

Graph between log log ( )e
n

e
r
r

n
1







and will be a straight line, passing from origin.

Similarly it can be proved that graph between loge 
f

f
n

1







and loge n is a 

straight line. But with negative slope.

20.	 (c)

21.	 (b)	 :	 For first orbit of hydrogen atom (n = 1),
mv

r
e
r

2

0

2

2
1

4
= πε      ...(i)         mvr h=

2π � ...(ii)

Squaring equation (ii), we get m v r h2 2 2
2

24
=

π

Dividing both sides by r3, we get m v
r

h
r

2 2 2

2 34
=

π
 ⇒ v

r
h
r m

2 2

2 3 24
=

π
This is required acceleration of the electron.

22.	 (b)	 :	 In photoelectric effect, the photon falling on some matter is 
absorbed by the matter and its energy is transferred to an electron of the 
matter. In X-ray production, photons are produced which get energy from 
energetic electrons ionising the inner shells of the target which in turn cause 
a cascade of emission lines.

23.	 (c)	 :	 Radius of a charged particle moving in a constant magnetic field 
is given by

R mv
qB

R m v
q B

m mv

q B
m
q B

= = =
( )

=or K.E.2
2 2

2 2

2

2 2 2 2

2 1
2 2 ( )

⇒	 K.E. = q B R
m

2 2 2

2
  \    K.E eVmax = =q B R

m

2 2 2

2
0 80max .
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Energy of photon corresponding transition from orbit 3 → 2 in hydrogen atom.

	
E = −( ) =13 6 1

2
1
3

1 892 2. . eV

Using Einstein photoelectric equation, 
E = K.E.max + f  ⇒  1.89 = 0.8 + f   ⇒   f = 1.09 ≈ 1.1 eV

24.	 (b)	 :	 mvR = nh
2π � ...(i)

and  qvB = 
mv

R

2

;   qB = 
mv
R

� ...(ii)

From eqn. (i) and (ii), we get

qB nh
mv

mv
2π( ) =    ⇒   1

2
1

4
2mv

m
nhqB= π  \  E = n hqB

m4π( )
25.	 (d)	 :	 For the Lyman series, the transition that produces the least 
energetic photon is the transition from the n = 2 level to the n = 1 level.
\  The wavelength for the least energetic photon is

l = hc
E E2 1− nm

Here, hc = 1240 eV nm

E1 = – 13.6 eV, E2 = – 3.4 eV� (as En = – 13 6
2
.

n
eV )

\	 l = 
1240 eV

3.4 eV ( 13.6 eV)− − −
 = 122 nm

26.	 (b)	 :	 When the electron is in the energy level n = 4, the minimum 
number of transition is one from En = 4 → En = 1.
The maximum number is given by all the transitions possible namely, three 
of the Lyman series, two Balmer lines and one Paschen line,
(4) → (1); (3) → (1); (2) → (1); (4) → (2); (3) → (2); (4) → (3)
Thus, six transitions are possible in total.
27.	 (a)	 :	 The frequency of Balmer series

υ1 2 2

1
2

1
= −



Rc

n
For series limit n = ∞, u1 = Rc/4� …(i)

The frequency of Paschen series υ3 2 2

1
3

1
= −



Rc

n
For series limit n = ∞, u3 = Rc/9� …(ii)
The frequency of first line of Balmer series

υ2 2 2

1
2

1
3

= −



Rc = −



Rc

1
4

1
9

� …(iii)

From equations (i), (ii) and (iii), we get
	 u2 = u1 – u3   ⇒   u3 = u1 – u2

28.	 (a)	 :	 In a hydrogen like atom, when an electron makes an transition 
from an energy level with n to n – 1, the frequency of emitted radiation is

υ =
−

−





RcZ
n n

2
2 2

1
1

1
( )

= RcZ n
n n

2

2 2
2 1

1
( )

( )
−

−

As n > > 1  ∴ = =υ RcZ n
n

RcZ
n

2

4

2

3
2 2  or υ ∝ 1

3n
29.	 (a)	 :	 The frequencies of the emitted photon in the Paschen series are 
given by

   υ = −( )Rc
n

1
3

1
2 2 , where n = 4, 5, 6, .....

The highest frequency corresponds to n = ∞

\	 υhighest = Rc
9

= × × ×−1 097 10 3 10
9

7 1 8. m m/ s

	 = 0.37 × 1015 s–1 = 3.7 × 1014 Hz

30.	 (a)	 :	 For Brackett series, υ = −( )R
n

1
4

1
2 2

9
400

1
16

1
2R R

n
= −( )   or  9

400
1

16
1

2= −( )n
 ⇒ 1 16

4002n
=   ⇒ n = =20

4
5

31.	 (a)	 :	 Let K be the kinetic energy of the incident electron. Its linear 
momentum p mK= 2 .

The de-Broglie wavelength is related to the linear momentum as 

λ
λ

= = =h
p

h
mK

K h
m2 2

2

2or

The cut-off wavelength of the emitted X-ray is related to the kinetic energy 
of incident electron as 

	 hc K h
m

mc
hλ λ

λ λ
0

2

2 0

2

2
2= = ⇒ =

32.	 (d)	 :	 For Balmer series
1 1

2
1

2 2λ
= −





R
n

, where n = 3, 4, 5 � ....(i)

By putting n = ∞ in equation (i), we obtain the series limit of the Balmer series

	
1 1

2
1

2λ
= −

∞






R    or   l = 364.5 nm ≈ 365 nm

33.	 (d)	 :	 E = + =31 6
13 6 2

1
86 0

2

2.
. ( )

.  eV

34.	 (a)	 :	 Minimum possible wavelength of X-rays is

	 λmin = hc
eV

   ⇒   log( ) log logminλ = ( )−hc
e

V

This is the equation of a straight line with negative slope and positive intercept 
on the y-axis (loglmin).
35.	 (a)	 :	 The peak is characteristic of the target material and forms the 
characteristic X-ray spectrum of the target element.
36.	 (b)	 37.	 (a)

38.	 (d)	 :	 We know, λ λ= ∝hc
E

i e. . 1
energy difference

Now, λ1 2
= − − − =hc

E E
hc
E( )

 … (i);   λ2 4
3 3

=
− − −( ) = ( )

hc

E E

hc
E

 � … (ii)

Dividing eqn. (i) by eqn. (ii), we get 

	
λ
λ

1

2

1
3

=

39.	 (b)	 :	 When an atom that is in excited state E′ and at rest in our 
frame of reference, emits a photon of energy hu, the photon also carries a 

momentum p
h
c

hc= =υ
λ

. Conservation of momentum requires the atom 

must recoil with a momentum p and so, will have a kinetic energy 
p
m

2

2
, 

where m = mass of atom.

Excited atom 
Energy (E′)

Recoiling atom in 
ground state 

Energy (E)

Photon of  
energy (hu)

P

So, conservation of energy gives :

DE = E′ – E = hu + recoil KE of atom  ⇒ h E p
m

υ = −∆
2

2
  ⇒    hu < DE

40.	 (d)
41.	 (c)	 :	 For third line of Balmer series n1 = 2, n2 = 5

\	 1 1 12

1
2

2
2

2 1
2

2
2

2
2

1
2λ λ

= −







 =

−
RZ

n n
Z

n n

n n R
gives

( )

On putting values Z = 2

From E Z
n

= − = − = −13 6 13 6 2
1

54 4
2

2

2

2
. . ( )

( )
. eV

42.	 (b)	 :	 1 1 1

1
2

2
2λ = −





R
n n

  ⇒ 1 1
2

1
3

5
363 2

2 2λ →
= −





=R R
( ) ( )

and	 1 1
2

1
4

3
164 2

2 2λ →
= −





=R R
( ) ( )

  \	
λ
λ λ λ4 2

3 2
4 2 0

20
27

20
27

→

→
→= ⇒ =
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43.	 (c)	 :	 For last line of Balmer series, n1 = 2 and n2 = ∞

1 1 1 1 1 10
4

1
2

2
2

7
1

λ = −





= × −R
n n

.
m  = 2.75 × 106 m–1

44.	 (c)	 :	 The total energy in the first excited state is − = −13 6
4

3 4. eV . eV.

This consists of the kinetic energy of 3.4 eV and the potential energy of –6.8 eV. 
In order to take the PE here as zero, we add 6.8 eV to all energy levels. The 
total energy in the ground state then becomes (–13.6 + 6.8) eV = –6.8 eV.

45.	 (c)	 :	 1 1 1 1 1 1

1
2

2
2

1
2

2
2λ λ= −





⇒ − =R
n n n n R

= 1
1 097 10 18752 10

0 0486 7
1447 10.

.
× × ×

= =−

But, 1
3

1
4

7
1442 2− = ⇒ n1 = 3 and n2 = 4 (Paschen series)

46.	 (d)	 :	 For Brackett series, υ = −( )R
n

1
4

1
2 2

16
400

1
16

1 16
400

1
16

1
2 2R R

n n
= −( ) = −( )or

1 1
16

16
400

9
400

400
9

20
3

72
2

n
n n= − = ⇒ = = ≈or

47.	 (c)	 :	 For Paschen series υ λ= = −





=1 1
3

1 4 5 62 2R
n

n; , , ...

For first member of Paschen series n = 4
1 1

3
1
4

1 7
1441

2 2λ λ= −





⇒ =R R  ⇒	 R = =
× ×

= ×−
144
7

144
7 18800 10

1 1 10
1

10
7

λ .

For shortest wave length n = ∞

So, 1 1
3 92 2λ = − 1

∞






=R R  ⇒  λ = =
×

= × =−9 9
1 1 10

8 225 10 82257
7

R .
. m Å

48.	 (c)	 :	 Ionisation potential = 13 6 2

2

. Z
n

 volt.

49.	 (d)	 :	 By quantum theory of radiation, the energy change DE between 
energy levels is proportional to the frequency of electromagnetic radiation u 
and is given by

∆E h hc= =υ λ
;  Hence, λ = = −

hc
E

hc
E E∆ 1 2

50.	 (d)	 :	 For Lyman series, the series limit wavelength is given by
1 1

1
1 1

2λ λ= − ∞




 = =R R

R
or

For Balmer series, the series limit wavelength is given by
1 1

2
1

4
4

2′ = − ∞




 = ′ =λ λR R

R
or

Clearly, ′ = 



λ 4 1

R
 or  l′ = 4l = 4 × 912 Å

51.	 (a)	 :	 1 1
1

1
2

4
3

12132 2λ λ
max

max( ) ( )
= −





⇒ = ≈R
R

Å

and 1 1
1

1 1 9102λ λ
min

min( )
= − ∞







⇒ = ≈R
R

Å

52.	 (b)	 :	 hυ = −





=13 6 3 1
4

1
5

2 752
2 2. ( ) . eV

For n = 4 to n = 3;  hυ = × −





=13 6 3 1
3

1
4

5 952
2 2. ( ) . eV

For shorter wavelength, 3.95 = 5.95 – f ⇒ f = 2 eV
For longer wavelength = 2.75 – 2 = 0.75 eV

53.	 (b)	 :	 ∆E h Rhc Z b
n n

= = − −





υ ( )2

1
2

2
2

1 1

For K-series, b = 1

∴ = − −





υ Rc Z
n n

( )1 1 12

1
2

2
2

Substituting the values
4.2 × 1018 = (1.1 × 1017)(3 × 108)(Z – 1)2

\	 (Z – 1)2 = 1697    or	 Z – 1 ≈ 41   or   Z = 42

L

D E
n2 = 2

n2 = 1 K

54.	 (a)	 :	 Transition 1 → 3 is largest 
energy, it is an absorption and so 
cannot occur in steps.
Transition 4 → 5 is least energy 
transition, it cannot occur in steps.
Transition 6 → 2 is emission, it can 
occur in steps.
55.	 (a)
56.	 (a)	 :	 After the removal of first electron remaining atom will be 
hydrogen like atom. So energy required to remove second electron from the 

atom E = × =13 6 2
1

54 4
2

. . eV
\	 Total energy required = 33.6 + 54.4 = 88.0 eV

57.	 (a)	 :	 According to Rydberg’s formula, 1 1 1
2 2λ = −





R
n nf i

Here, nf = 1, ni = n  ∴ = −





⇒ = −( )1 1
1

1 1 1 1
2 2 2λ λR

n
R

n
� ...(i)

Multiplying equation (i) by l on both sides, 

	 1 1 1 1 1 1
2 2= −( ) = −λ λR

n R n
or

or	 1 1 1 1 1
2 2n R n

R
R

= − = −
λ

λ
λor   or n R

R
= −

λ
λ 1

58.	 (b)	 :	 From the figure given, atom in part B will absorb most of the 
energy W from the electron and re-radiate, in all directions, radiation of 
shortest wavelength when the atom returns to its ground state.
59.	 (a)	 :	 The wavelength of the hydrogen spectrum could be arranged 
in a formula or series named after its discoverer. For ultraviolet spectrum the 
series is called Lyman series, for visible spectrum the Blamer series, and for 
infrared region we have the Paschen series.
The ultraviolet series is obtained when the energy of the atom falls from higher 
states to the energy level corresponding to n = 1. Thus, ultraviolet radiation 
can only be possible with transition from E2 to E1 out of the given transitions.

60.	 (b)	 :	 U ke
R

F dU
dR

ke
R

= − = − = −
2

3

2

42
3
2

,

But, F mv
R

mv
R

ke
R

= ⇒ =
2 2 2

4
3
2

Also, mvR nh=
2π ; On solving we get, R ke m

n h
= 6 2 2

2 2
π

61.	 (a)	 :	 In Bohr’s model of hydrogen atom,
The kinetic energy of the electron in nth state is given by

K me
h n n

= =
4

0
2 2 2 28

13 6
ε

. eV  where me
h

4

0
2 28

13 6
ε

= . eV

The potential energy of electron in nth state is given by

U me
h n n

= − = −2
8

27 24

0
2 2 2 2ε

. eV

Total energy of electron in nth state is given by

E K U me
h n

me
h n

= + = −
4

0
2 2 2

4

0
2 2 28

2
8ε ε

= − = −me
h n n

4

0
2 2 2 28

13 6
ε

. eV    ∴ = −K
E

1

62.	 (d)	 :	 υ = −



 = = −R R1

2
1
4

3
4

203972 2
1cm

For the same transition in He atom (Z = 2)

υ = −( ) = ×RZ R2
2 2

21
2

1
4

3 2
4

 = 20397 × 4 = 81588 cm–1

63.	 (c)	 :	 Speed of the electron in Bohr’s nth orbit v c
n

= α

where, α π= 2 2Ke
ch

 ⇒  a = 0.0073   \  v c
n

= × 0 0073.

For n = 1, v c
1

8

1
0 0073 3 10 0 0073= × = × ×. .  = 2.19 × 106 m/s

For n = 2, v c
2

8

2
0 0073 3 10 0 0073

2
= × = × ×. .

 = 1.01 × 106 m/s

For n = 3, v c
3

8

3
0 0073 3 10 0 0073

3
= × = × ×. .  = 7.3 × 105 m/s

n = 6
n = 5
n = 4
n = 3

n = 2

n = 1
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64.	 (b)	 :	 mu = 2 mv; v = u/2  ∆E mu m v mu= − × =1
2

1
2

2 1
4

2 2 2

Minimum excitation energy is to excite a hydrogen atom from ground state 
to first excited state.

= –3.4 – (–13.6) eV = 10.2 eV ; 1
4

10 22mu = . eV ; u
m

= 





40 8 1 2. ( ) /eV

65.	 (d)
66.	 (a)	 :	 The frequencies of the emitted photon in the Paschen series are 

given by υ = −( )Rc
n

1
4

1
2 2  where  n = 4, 5, 6, ........

The highest frequency corresponds to n = ∞

\	 υhighest = Rc
16

= × × ×− −1 097 10 3 10
16

7 1 8 1. m m s

	           = 0.205 × 1015 s–1 = 3.7 × 1014 s–1 = 2.05 × 1014 Hz

67.	 (b)	 :	 By Rydberg formula, 1
λ

 = RZ2 1 1

1
2

2
2n n

−



For Ka line, n1 = 1, n2 = 2,

\	 1
λ = RZ2 3

4( )     ⇒	 Z2 = 4
3

4
3 10 0 76 107 10Rλ =

× ×( )−( ) .

⇒	 Z2 = 4 10
3 0 76

40 100
2 28

20 10
1 5

3 2

2
×

× = × = ×
. .

( )
( . )

⇒	 Z = 20
1 5

10 40
3

10 40 10
9.

× = = ≈ 40

68.	 (b)	 :	 We know that, f Rc Z= −3
4

1( )

or 4 2 10 3 1 1 10 3 10
4

118
7 8

. . ( )× = × × × × −Z

On solving, we get Z = 42

69.	 (b)	 :	 For hydrogen atom,

1
λ

= R 1 1

1
2

2
2n n

−





	 or	  1
λ

 = 10 1
2

1
4

7
2 2−( ) 	

or    1
λ  = 10 1

4
1

16
7 −( )   or  

1

λ
 = 3 10

16

7×

\	 u = 
c
λ

 = 3 10 3 10
16

8 7× × ×   or   u = 9
16   × 1015 Hz

or	 frequency = 0.5625 × 1015 Hz = 5.6 × 1014 Hz.

70.	 (c)	 :	 En = – mZ e
n h

2 4

0
2 2 28ε

,  

so hf = + mZ e
h

2 4

0
2 28ε

1
16

1
25

−



   \	 f = mZ e

h

2 4

0
2 38

9
16 25ε ×





 � …(i)

and frequency f4 = Z e m
n h

Z e m
h

2 4

0
2 3 3

2 4

0
2 3 34 4 4ε ε

=
( )

� …(ii)

\	 f/f4 = 18/25, so m = 5
71.	 (a)	 :	 For Ka X-ray, (Z – 1)2 l = constant. Hence, 

(9 – 1)2 l = (Z – 1)2 (4l); (Z – 1)2 = 64
4

 = 16  ⇒  Z – 1 = 4 or Z = 5
72.	 (b)
73.	 (a)	 :	 P = VI
Therefore, total power drawn by Coolidge tube PT = VI = 200 W.
As 0.5% of the energy is carried by electron,

Power carried by X-rays is  0.5% of PT = 0 5
100

.  × 200 = 1 W

74.	 (a)	 :	 lmin = hc
eV

= =12400
40000

0 31.  Å  

At 40 kV : lmin = 12400
40000

 = 0.31 Å 

Wavelength of Ka is independent of applied potential.

For Ka, X-ray : 3
4

13 6 1 2.( ) −( ) = =Z E hc
Kλ

α

λ
αK = 1216

0 93.
Å and  given that ; λ

αK  = 3 lmin ⇒  1216
1 2( )Z −

= 3 × 0.31 

⇒ − = ⇒ − = ⇒ =( )
.

Z Z Z1
1216
0 93

1308 1 36 372 �

75.	 (a)	 :	 1 1 1

1
2

2
2λ ∝ −



n n

   ⇒  
λ
λ

min

max
=

−





−
∞







=

1

2

1

3
1

2

1
5
9

2 2

2

1.	 (d) : Bohr’s atomic model is valid for single electron species only. A singly 
ionised neon contains more than one electron. Hence option (d) is correct.
2.	 (b) : Given : mass m = 0.5 g = 0.5 × 10–3 kg
According to Einstein mass-energy equivalence,
E = mc2 = 0.5 × 10–3 × (3 × 108)2 = 4.5 × 1013 J
3.	 (d)	 :	 For 1st excited state, n = 2

For 2nd excited state, n = 3 ∴ = = =T
T

n
n

1

2

2
2

1
2

2

2
3
2

9
4

4.	 (b)	 :	 Given, r1 = 5.3 × 10–11 m

Radius of nth orbit Hydrogen atom is, r n
Zn = ×0 53
2

. Å

The radius of third allowed orbit of hydrogen atom is, r3 = 0 53 3
1

2

. ×
( )

 Å

r3 = 47.7 × 10–11 m; r3 = 4.77 × 10–10 m or 4.77 Å.
5.	 (d)	 :	 Shortest wavelength in Balmer series when transition of electron 
from ∞ to n = 2
1 1

2
1

2 2λ = −
∞







R  ; 1
2 42λ = =R R � ... (i)

For Brackett series,
1 1 1

4
1 1

4 16
2

2 2 2′ = ( ) −
∞( ) = ( ) =λ R R R � ... (ii)

Divide (i) by (ii), we get, ′ = =λ
λ

16
4

4   ⇒ ′ =λ λ4

6.	 (d)	 :	 Energy of X-ray = h hcυ λ=

As K.E is maximum thus l is minimum.
So, energy as emitted X-ray = energy of electron  

hc eVλmin
=

  
⇒ = ×λmin

hc
e V

1
  

⇒ ∝λmin
1
V

7.	 (c)	 :	 Atoms are electrically neutral as they have equal numbers of 
protons or positive charge and electrons or negative charge i.e., the overall 
charge on an atom is zero.
Atoms of each elements are not stable, since there exists some radioactive 
elements also.
8.	 (b)	 :	 Wavelength of spectral lines of hydrogen is given by
1 1 1

1
2

2
2λ

= −





R
n n

For n2 = 3 to n1 = 2;  1 1 09 10 1
2

1
3

7
2 2λ

= × −





.
( ) ( )l = 656.3 nm

A →  III
For n2 = 4 to n1 = 2;  1 1 09 10 1

2
1
4

486 17
2 2λ

λ= × −





⇒ =.
( ) ( )

. nm
B →  IV

For n2 = 5 to n1 = 2; 1 1 09 10 1
2

1
5

434 17
2 2λ

λ= × −





⇒ =.
( ) ( )

. nm
C →  II
For n2 = 6 to n1 = 2; 1 1 09 10 1

2
1
6

410 27
2 2λ λ= × −





⇒ =.
( ) ( )

. nm
D →  I
Option (b) is correct.
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Compounds formed as a result of replacement of one or more 
hydrogen atoms by equal number of halogen atoms within aliphatic 
or aromatic hydrocarbons are considered as halogen derivatives. 
Halogen derivatives of alkanes are known as alkyl halides or 
haloalkanes, in which halogen atom is bonded to saturated carbon 
atom.
On other hand, halogen derivatives in which halogen atom bonded to 
an unsaturated hydrocarbon are called alkenyl halides, when halogen 
atom is bonded to aromatic ring, the derivatives are called as aryl halides.

CH3CH2-Cl
Chloroethane
(Alkyl halide)

Cl

Chlorobenzene
(Aryl halide)

CH3-CH=C-CH3

Cl

2-Chloro-2-butene
CH2=CH-Cl

Chloroethene
(Alkenyl halides)

Primary alkyl halide : When halogen atom is attached with 
primary carbon atom, i.e., the carbon atom which is attached with 
only one more carbon in linear chain,the compound is called primary 
alkyl halide, e.g., CH3Br, CH3CH2Br, CH3CH2CH2Br, etc.
Secondary alkyl halide : When halogen atom is attached with 
secondary carbon atom, i.e., the carbon atom attached with two 
more carbon atoms, the compound is called secondary alkyl halide, 
e.g.,	CH3-CH-CH3, CH3-CH-CH2-CH3

Cl Cl

, etc.

Tertiary alkyl halide : When halogen atom is attached with tertiary 
carbon atom, i.e., the carbon atom attached with three more carbon 
atoms, the compound is known as tertiary alkyl halide, e.g., 

	

CH3-C-Cl  or  (CH3)3CCl

CH3

CH3

Alicyclic halide : If halogen atom is bonded at cyclo alkyl group it 
is called alicyclic halide.

	 e.g.,	

Cl

 (Cyclohexyl chloride)

Allylic halides : In these halides, the halogen is bonded to sp3 
hybridiSed carbon atom next to a carbon-carbon double bond, i.e., to 
an allylic carbon e.g., 

	
CH2=CH-CH2Cl

3-chloroprop-1-ene

1 2 3

Benzylic halides : In these halides, the halogen is bonded to sp3-
hybridised carbon atom next to an aromatic ring, i.e., to benzylic 
carbon e.g.,

CH2X
C

R1

R2
X

X

Benzylic and allylic halides may be primary, secondary or tertiary. X is 
halogen.
Vinylic halides : These halides have the halogen bonded to one 
of the carbon atoms of a carbon-carbon double bonds i.e., to vinylic 
carbon e.g.,

CH2=CH-X        
X
 

HALOALKANES
	z Compounds derived from alkanes by the replacement of one or 

more hydrogen atoms by the corresponding number of halogen 
atoms are termed halogen derivatives of alkanes or haloalkanes.

	z They are represented by the general formula, RX or CnH2n + 1 X. 
Where X denotes fluorine, chlorine, bromine or iodine. However, 
fluorides behave very differently from other halogen derivatives.

Nomenclature
They are named as haloderivatives of alkanes. For example,

H C3 CH3

CH3
Cl

H C2
Br

Br

tert -Butyl chloride
2-Chloro-2-methylpropane

Allyl bromide
3-Bromoprop-1-ene Bromocyclohexane

Haloalkanes and 
Haloarenes

NCERT Topicwise Analysis of Previous 5 Years’ NEET Questions

Topic
No. of Questions

Total
2020 2021 2022 2023 2024

Haloalkanes – 1 – 1 2 4
Haloarenes 1 1 2 – – 4

General methods of preparation, properties, and 
reactions; Nature of C–X bond; Mechanisms of 
substitution reactions.
Uses; Environmental effects of chloroform, 
iodoform, freons, and DDT.

SYLLABUS

6
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H C3

CH3

Br

H C3

C H3

Cl

CH3

CH3

H C3

Br
Isopropyl bromide
2-Bromopropane Isobutyl chloride

1-Chloro-2-methylpropane
Neopentyl bromide

1-Bromo-2,2-dimethylpropane

CH3H C2

Br

6-Bromohe     -1,5-dien-3-ynepta

Nature of C — X Bond
	z In haloalkanes, the halogen atom is bonded to an alkyl group. 

The carbon atom is sp3 hybridised.
	– The C — X bond is highly polarised covalent bond due to 

large difference in the electronegativities of carbon and 
halogen atoms. Halogen tends to pull the electrons away 
from carbon due to high electronegativity.

 Cδ+  Xδ–

This positive charge on carbon makes it susceptible for 
nucleophilic attack.

	z In haloalkanes bond strength of C – X bond decreases with an 
increase in bond length as one moves from fluorine to iodine.

C  F C  Cl C  Br C  I

Increasing size of p-orbital

Increasing bond strength

Increasing bond length

Methods of Preparation
1.  From alcohols 
Alkyl halides can be prepared from alcohols in a number of ways :

	z Action of hydrogen halides :

R  Cl + H2O

R  Br + H2O

R  I + H2O

HCl/Anhyd. ZnCl2

HI, Reflux

or KI + H3PO4, Reflux

HBr/H2SO4, Reflux

or KBr + conc. H2SO4, Reflux
R  OH

	– Order of reactivity of halogen acids towards the above 
reaction is :

HI > HBr > HCl
	– Order of reactivity of different alcohols towards the above 

reaction is :
Tertiary > Secondary > Primary

	z Action of phosphorus halides :

R  Cl + POCl3 + HCl

R  Cl + H3PO3

R  Br + H3PO3

R  I + H3PO3

PCl5

PCl3

(Red P + Br2)

(Red P + I2)

PBr3

PI3

R  OH

	z Action of thionyl chloride :

R-OH + SOCl2 
Pyridine

 R-Cl + SO2↑ + HCl↑
The two gaseous products are escapable, hence the reaction 
gives pure alkyl halides.

2.  Halogenation of alkanes 

	 R-H + X2 
hu

or 250 - 400°C  RX + HX

Abstraction of hydrogen for a particular halogen follows the 
order :
	 Allylic > 3° > 2° > 1° > CH4
Reactivity of halogens for the above reaction follows the order:
	 F2 > Cl2 > Br2 > I2

3.  From alkenes
	z Addition of hydrogen halides to alkene 

Alkenes add on a molecule of hydrogen halide to form alkyl 
halide.

	

C  C  C  C + HX

H X

	 Cl

CH3  CH  CH2 + HCl CH3  CH  CH3

Reaction follows electrophilic addition mechanism and takes place 
as per Markownikoff’s rule. However, in presence of peroxide, 
addition of HBr takes place as per anti-Markownikoff’s rule.

	

CH3  CH  CH2 + HBr

CH3  CH  CH3 CH3  CH2  CH2Br

Br

Presence of peroxideAbsence of peroxide

(Markownikoff’s
addition)

(Anti-Markownikoff’s
addition)

Anti-Markownikoff’s rule is also known as Peroxide effect or 
Kharasch effect. HCl and HI do not show peroxide effect.

	z Addition of halogens

C=C BrCH2-CH2Br+ Br2
H H
H H

vic-Dibromide

CCl4

4.  Halide exchange method 

R-Cl + NaI 
Dry acetone

 R-I + NaCl
Alkyl iodies are prepared by this medhod. This is known as 
Finkelstein reaction.
Fluoroalkanes can also be prepared by halide exchange method 
by reacting alkyl chloride with inorganic fluorides such as AgF, 
CoF2, SbF3 or Hg2F2. This is known as Swart’s reaction.
2CH3CH2Cl + Hg2F2   →  2CH3CH2F + Hg2Cl2

	 Mercurous	 Mercurous
	 fluoride	 chloride

Physical Properties
	z Lower members (CH3Cl, CH3Br and C2H5Cl) are gases and the 

others are sweet smelling liquids.
	z Alkyl halides are polar in nature but are generally insoluble in 

water due to their inability to form H-bonds with water or break 
the existing H-bonds.
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	z They are soluble in alcohol, ether, benzene etc.
	z Haloalkanes have considerably higher boiling points than 

corresponding alkanes because of higher molecular weights.
	z Gradation in boiling points and densities of halides for a given 

alkyl group follows the order:
	 RI > RBr > RCl > RF

	z For a given halogen the boiling points of alkyl halides increase 
with the increase of the size of the alkyl group.

1. Explain the given trend  in the boiling 
point of the following :

	 MeI > MeBr > MeCl > MeF > CH4

Ans.:	The increase in size (iodine atom being largest) and 
molecular weight are responsible for greater van der Waals’ forces 
of attraction which overshadows the dipole-dipole attractions.

Chemical Properties
	z Alkyl halides are highly reactive due to the electronegativity 

difference resulting in a polar C – X bond.
	z Alkyl halides undergo a large variety of reactions and are very 

useful compounds in organic synthesis.

1.	 Nucleophilic Substitution Reactions
	z The carbon atom in polar C – X bond with d+ charge is easily 

attacked by a nucleophile to give the substitution reactions.
The reactivity order of alkyl halides is:
	 R – I > R – Br > R – Cl > R – F
This reactivity order has been explained on the basis of greater 
bond length (maximum for C – I) which lowers the bond energy 
and makes the molecule less stable.

SN1 (Substitution Nucleophilic Unimolecular) reaction
	z The rate of SN  reactions depends only upon the concentration 

of alkyl halides and is independent of the concentration of the 
nucleophile. This rate law suggests that the reaction occurs in 
two steps.

R X— R + R —Nu
–X –

slow

Nu

fast

The first step involves the formation of a carbocation. This step 
is slow and hence is the rate-determining step. e.g.,

CH3 C X

CH3

CH3
ionisation
slow (–X )

C

CH3

CH3 CH3

CH3 C N u

CH3

CH3

tert-Butyl carbocationtert-Butyl halide Product

Nu
Fast

In second step, carbocation immediately reacts with the 
nucleophile. This step is fast and hence does not affect the rate 
of reaction.

	z If the alkyl halide is optically active, then the product is a racemic 
mixture.

	z The reactivity order for a given alkyl halide follows the order:
Tertiary (3°) > Secondary (2°) > Primary (1°)
This order has been explained on the basis of +I effect of alkyl 
groups which increases polarity of C – X bond, making it more 
reactive.

Rearrangement of Carbocations
In SN1 reactions it has been observed that the 

entering group (Z) gets attached to a different carbon atom than 
the one to which the leaving group (X) was attached, e.g.,

	
: 

CH3CH2CH2 X CH3CHCH3

Z

Z

	

: Z

X

CH3  CH  CH  CH3

CH3

CH3  CH  CH2  CH3

CH3

Z

: Z

X

CH3  C  CH  CH3 CH3  C  CH   CH3

CH3

CH3 CH3

CH3

Z

A carbocation intermediate is formed in an SN1 reaction, a 
carbocation will rearrange if it becomes more stable in the process.
As discussed earlier, the order of stability of carbocations is:
	 3° > 2° > 1° > methyl
A less stable carbocation rearranges to form a more stable 
carbocation.
Rearrangement can take place due to shifting of hydrogen atoms, 
e.g.,

	

CH3 C CH2

H

H

1,2-Hydride 
shift

CH3 C CH3

H

2° carbocation

1° carbocation   	

CH3

CH3
1,2-Hydride 

shift CH3

CH3

2° carbocation
3° carbocation

C CH CH3

H

CH3C CH2

Rearrangement can also occur due to shifting of an alkyl or phenyl 
group, e.g.,

	

CH3

3

CH3
1,2-,Methyl

shift
CH3

CH3

1° carbocation

3° carbocation

CH3CH2C CH2

CH

C

CH3 CH3

CH3

CH3CH3

CH3
1,2-phenyl

shift

2° carbocation 3° carbocation

C CH

C H56

C CH

C6H 5

   
Thus, we conclude that rearrangement (or 1, 2 shift) occurs only 
between adjacent carbon atoms when it can result in the formation 
of a more stable carbocation.

SN2 (Substitution Nucleophilic Bimolecular) reaction
	z The rate of SN  reactions depends upon the concentration of both 

the alkyl halide as well as the nucleophile. This suggests that the 
reaction occurs in one step.

	z The reaction involves the formation of a transition state in which 
both the reactant molecules are partially bonded to each other.
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	z In SN  reactions, the attack of the nucleophile occurs from the 
back side and the halide ion leaves from the front side. This inversion 
of configuration is commonly known as Walden inversion.

Nu + —R  X Nu      R X     – Slow Fast Nu     + R X –     
Transition state

+H C X C X
δ– δ–

HH

H HH

H O C H

H

H

+ X

HO HO

Transition state

Methanol

Methyl halide

	z If alkyl halide is optically active, the product is also optically 
active with inverted configuration.

	z Primary alkyl halides undergo SN  mechanism. The reactivity 
order for primary alkyl halides is:
	 CH3X > C2H5 X > C3H7X etc.
This order has been explained on the basis of steric hinderance 
caused by bulky alkyl groups.

	z Low concentration of nucleophiles favour SN  reactions while 
high concentration of nucleophiles favour SN  reactions.

Some examples of nucleophilic substitution reactions

Hydrolysis
	z Alkyl halides undergo hydrolysis on boiling with aqueous alkali 

or reacting with moist silver hydroxide (AgOH) to yield alcohols.

		  C2H5Br + AgOH  C2H5OH + AgBr

		  C2H5Br + NaOH  C2H5OH + NaBr
		  (The nucleophile is OH–)

Williamson’s synthesis
	z Alkyl halides on being heated with sodium or potassium alkoxides 

or with dry silver oxide yield ethers. The nucleophile is OR –.

		  C2H5Br + NaOCH3 �  C2H5OCH3 + NaBr
		  C2H5Br + NaOC2H5  C2H5OC2H5 + NaBr
		  2CH3Br + Ag2O  CH3OCH3 + 2AgBr

Reaction with potassium and silver cyanides
	z Alkyl halides on heating with alcoholic potassium cyanide yield 

alkyl cyanides. The nucleophile is CN–.

		  C2H5Br + KCN 
Alcohol

 C2H5CN + KBr
	z When alkyl halide is heated with ethanolic silver cyanide, alkyl 

isocyanides are the main products, small amount of cyanide may 
be formed.

	 C2H5Br + AgCN Alcohol  C2H5NC + AgBr

Reaction with potassium and silver nitrite
	z Alkyl halide on heating with aqueous ethanolic solution of 

potassium nitrite gives an alkyl nitrite as the main product, NO2
– 

is the nucleophile.
	 C2H5Br + K – O – N  O Alcohol  C2H5 – O – NO + KBr
								                Ethyl nitrite

	z When silver nitrite is used instead, then the main product is a 
nitroalkane.

	

alcohol O
Br + AgNO2 N

O
+ AgBr

Nitroethane

C2H5 C2H5

Reaction with sodium or potassium hydrogen sulphide
	z With aqueous alcoholic solution of sodium or potassium 

hydrogen sulphide alkyl halides form thioalcohols, SH– is the 
nucleophile.

	 C2H5Br + NaSH  C2H5SH + NaBr
				            Ethyl thio alcohol 
				          or ethyl mercaptan

Reaction with silver salts of fatty acids
	z Alkyl halides on being heated with silver salts of fatty acids in 

alcoholic solution yield esters. Nucleophile is R′COO–.
	 CH3COOAg + BrC2H5  CH3COOC2H5 + AgBr

Reaction with ammonia
	z Alkyl halides on being heated with aqueous or alcoholic 

ammonia solution in a sealed tube at 100°C yield a mixture of 
amines and quaternary ammonium salt.

	 C2H5Br + H – NH2  C2H5NH2 + HBr
						        Primary
						        amine

	 C2H5NH2 + BrC2H5  C2H5NHC2H5 + HBr
					       	     sec. amine

	 (C2H5)2NH + BrC2H5  (C2H5)3N + HBr
						         tert. amine

	 (C2H5)3N + BrC2H5  (C2H5)4N+Br–

						        Quaternary
					              ammonium salt

2.  The following reaction proceeds by an 
SN  pathway.

	 C6H5CH2Br + NaN3  C6H5CH2N3 + NaBr
(a)	 Write an equation for the expected rate constant.
(b)	 Draw a potential energy diagram for the reaction.
(c)	 How would the rate of the reaction change if 
concentration of sodium azide is doubled ?
Ans.: (a) Rate = k[C6H5CH2Br] [NaN3]

(b)	

(c)  	 The rate will be doubled.
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3. Potassium cyanide reacts with R–X to give alkyl 
cyanide, while silver cyanide forms an isocyanide as a 
major product. Explain why?
Ans.: Potassium cyanide is an ionic compound, K+[:C≡N:]–, in 
which each of carbon and nitrogen carry a lone pair of electrons. 
As lone pair on carbon makes it more reactive, the carbonium ion, 
R+, preferentially attacks the carbon atom and thereby forms an 
alkyl cyanide.
		  R+ + [:C  N:]–   R – CN:
						         alkyl cyanide

On the other hand, AgCN is a covalent compound and only nitrogen 
has the lone pair of electrons. Thus, carbonium ion attacks through 
nitrogen and thereby forms an alkyl isocyanide.

		  Ag – C  N: + RX  RNC + AgX

4. RCl is hydrolysed to ROH slowly but reaction is rapid if 
catalytic amounts of KI are added to the reaction mixture. 
Explain, why?
Ans.: Iodide is a powerful nucleophile which reacts rapidly with 
RCl to form RI. Iodide is also a better leaving group than chloride, 
RI is therefore hydrolysed rapidly to form ROH and regenerates I–, 
which recycles in the reaction.

KI [KI → K+ + I–]

RCH Cl + OH2 2
slow
–Cl – RCH OH2

RCH2I
H O, fast2

–I – RCH OH2

Some Basic Concepts about Optical Activity
(a)	� Ordinary light : Light coming from any source is called ordinary 

light. It consists of light of various wavelength propagating in 
all possible directions perpendicular to the direction of the 
propagation.

(b)	� Monochromatic light : Light of single wavelength, propagate 
in all possible directions is called monochromatic light.

(c)	� Plane polarised light : When ordinary light is passed through 
a Nicol prism, all the vibrations are adjusted and the light of 
single wavelength propagating in a single plane only are 
allowed to pass. This is called plane polarised light.

(d)	� Polariser : The device which produces plane polarised light is 
called polariser.

(e)	� Optical activity : On the basis of action towards plane 
polarised light, substances can be divided into two class :

	 (i) Optically active and (ii) Optically inactive.
	 �Some substance rotates (deviates from its path) plane polarised 

light, passing through it, either in the clockwise (Dextrorotatory) 
or in anticlockwise direction (Laevorotatory). These substances 
are called optically active substances. The property of rotating 
plane polarised light from its path is known as optical activity.

(f)	� Plane of symmetry : A plane which divides an object into two 
identical part is called plane of symmetry.

(g)	� Achiral object : An object having plane of symmetry (can be 
divided into two identical half) is called symmetric or achiral.

(h)	� Chiral object : An object which has no plane of symmetry (can 
not be divided into two identical halves) is called chiral (Greek; 
Chiral-Hand) or dissymmetric or asymmetric. A Chiral object is 
not superimposable on its mirror image.

	 �e.g., left and right hand of a person are mirror images of each 
other and are not superimposable.

(i)	� Condition of optical activity : An object is optically active 
(rotates plane polarised light) only when it is chiral.

(j)	� Enantiomers : Compounds which are non-superimposable 
mirror images of each other are called enantiomers 

	� (Greek : enantio = opposite, meros = part) and this phenomenon 
is called enantiomerism.

	 �Essential condition for enantiomerism is that it must be chiral. 
Enantiomers have identical physical and chemical properties. 
They have different action on plane polarized light due to 
different spatial arrangement of groups of atoms within the 
molecule.

�(k)	� Diastereoisomers : A compound containing two or more 
asymmetric C-atoms have many stereoisomers. All of them are 
not mirror images of each other. These stereoisomers which are 
neither superimposable nor mirror images of each other are 
called diastereoisomers. 

Optical activity in organic compounds
In 1874, van’t Hoff and LeBel put forward the cause of optical activity 
in organic compounds. He proposed that carbon is tetravalent in all 
its organic compounds. The four bonds of carbon atoms are directed 
towards the four corners of a regular tetrahedron. If all the four 
bonds of carbon atoms or groups are bonded to four different atoms 
or groups then the C-atom is called asymmetric carbon atom. Such 
molecule is asymmetric. Such molecules form non-superimposable 
mirror images of each other and are enantiomers, such compounds 
are optically active.
Hence, a compound which contains at least one asymmetric carbon 
atom is optically active.

C

OH

*

H
COOHCH3

The central carbon atom is linked with four different groups (CH3, 
H, OH and COOH). Hence, molecule is asymmetric and optically  
active.
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Optical Isomerism
Compounds having same molecular as well as structural formula 
but rotates plane of polarised light in different directions are called 
optical isomers and this phenomenon is called optical isomerism.

	z Dextrorotatory : The optical isomer which rotates plane 
of polarised light towards right (clockwise) is known as 
dextrorotatory (Latin : Dexter = right) or d-form and indicated 
by +ve sign.

	z 	�Laevorotatory : The optical isomer which rotates plane 
of polarised light towards left (Anti-clockwise) is called 
laevorotatory (Latin : Laevo = left) or l-form and indicated by 
–ve sign.

	z 	�Meso-form : There are some isomers in which half of the 
molecule is dextrorotatory and other half is laevorotatory, such 
molecules are optically inactive. These are called meso-form. 
Meso-isomer has a plane of symmetry.
�Rotatory effect of one part of the molecule is equal in magnitude 
and opposite in direction to that of another part. As a result 
rotatory effect of one part is compensated by the other part and 
molecule as a whole is optically inactive. This is called optically 
inactive due to internal compensation.

H  C  COOH

H  C  COOH

OH

Plane of symmetry

OH

*

*

        meso-Tartaric acid
	z Racemic mixture : In addition to above three, optical isomers 

are also found in one more form in which two optical (d and l) 
isomers are present in equimolar proportions.
As a result, rotatory effect of two isomers are cancelled by 
each other and mixture is optically inactive due to external 
compensation. This is known as racemic mixture.

	z Racemisation: The process of converting dextro (+) or laevo 
(–) isomer into racemic mixture is called racemisation. In this 
process, configuration of the half of the sample is inverted. e.g., 
aqueous solution of optically active isomer of tartaric acid at high 
temperature and pressure gives an inactive mixture (racemic).

	z Inversion of configuration : When an atom or group linked 
to asymmetric carbon is replaced by another nucleophile in 
nucleophilic substitution (SN ) reaction, configuration of the 
product is always inverted and therefore the directive influence 
of plane polarized light is reversed.

H  C  OH + PCl5 Cl  C  H HO  C  H

CH3 CH3 CH3

COOH COOH COOH
SN2 Aq. KOH

(+) Lactic acid (–) Lactic acid

	z Retention of configuration : The presentation of the spatial 
arrangement of bonds to an asymmetric centre during a chemical 
reaction or transformation is called retention of configuration.

Conditions of optical isomerism
The only condition for optical isomerism is that molecule should be 
optically active and condition for optical activity is that molecule 
should be asymmetric.
It should be kept in mind that presence of asymmetric carbon is 
neither necessary nor sufficient condition for optical activity. Rather 
the necessary condition for optical activity is that molecule as a 
whole should be asymmetric.
There are certain molecules which have chiral carbon atom but are 
optically inactive and also there are various compounds which have 
no chiral carbon still they are optically active because molecule as a 
whole is asymmetric e.g., Allenes, Alkylidenes, Spiranes and Biphenyls.

2.	 Elimination Reactions
	z The positive charge on the carbon gets propagated to the 

neighbouring carbon atoms due to inductive effect.
	z When a strong base approaches the carbocation, it tends to lose a  

proton from the b-carbon atom, the reactions are called  
a, b- elimination reactions.

E1 (Unimolecular elimination) Reaction

R R

B

BC H

X

C

HH

H

slow

– X – C HC

HH

H

fast R C HC

H

H

+ H

E2 (Bimolecular elimination) Reaction

R C H

X

B

BC

HH

H

slow
R C HC

HH

H

B

X
Transition state

fast R C HC

H

H

+ H + X  –

	z Dehydrohalogenation

	 CH3CH2X Alc. KOH
D

 CH2  CH2 + KX + H2O

	 CH3CHXCH2CH3 
Alc. KOH

D
 CH2  CHCH2CH3 + KX + H2O

								        (I)
                                +
						           CH3CH  CHCH3

								        (II)
In above example product (II) is the major product according to 
Saytzeff’s rule, which states that dehydrohalogenation occurs in 
such a way that a more highly substituted alkene is obtained as 
the major product.
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	z Action of heat
On heating the alkyl halide above 300°C, the corresponding 
alkene is formed.

		  C2H5Br 
300-400°C

 CH2=CH2 + HBr

When alkyl halide is heated at temperatures lower than 300°C 
in presence of aluminium chloride, rearrangement occurs, e.g.,

		  CH3CH2CH2CH2Br 250-300°C
AlCl3

 CH3CH2CHBrCH3
		      1-Bromobutane				       2-Bromobutane

3.	 Reaction with Metals
	z Wurtz reaction

Solution of an alkyl bromide or iodide in ether on heating with 
sodium metal gives a higher alkane.

	 2C2H5Br + 2Na  C2H5 – C2H5 + 2NaBr
	 Bromoethane		       Butane

	z Friedel-Craft’s Reaction
Alkyl halides react with benzene in presence of a halogen carrier 
(a Lewis acid, FeCl3, AlCl3 etc.) to yield benzene homologues.

	 C2H5Br + C6H6 
Anhyd. AlCl3  C6H5C2H5 + HBr

	z Formation of Grignard reagent
Alkyl halides react with dry magnesium powder in ether to yield 
alkyl magnesium halides, called Grignard reagent.

	 C2H5Br + Mg 
dry ether

 C2H5MgBr
		          (Dry)		    Ethyl magnesium
						      bromide

	 C2H5MgBr + H2O  C2H6 + Mg(OH)X

Grignard reagents are very useful in making a large number of 
organic compounds.

	z Reactions with Grignard reagent
Primary, secondary and tertiary alcohols can be prepared by 
using Grignard reagents.
With formaldehyde primary alcohol is obtained.

	
RMgBr + HCHO H2C

R
OMgBr

H+
RCH2OH

	
With any other aldehyde secondary alcohols are obtained.

	 RMgBr + R′CHO  R′CHOHR
With ketones Grignard reagent yields tertiary alcohols.

	
C

R
R′

O + R″ MgBr C
R

R ′
R″
OH	

Ethers can be prepared by double decomposition of Grignard 
reagent and a-monochloro ether.

	 RMgBr + R′OCH2Cl  R′OCH2R + MgBrCl
Aldehydes can be prepared by reaction of Grignard reagent with 
ethyl formate.

	
C

H
C2H5O

O  + RMgBr RCHO
		

Ketones are prepared by reacting Grignard reagent with alkyl 
cyanides.

	 R′CN + RMgBr  R′COR + NH3

Reactions of alkyl halides can be summarised as :

R – X

KOH (aqueous)

AgOH
 – OH + K 

R

R

 –– OH + AgX
moist Ag2O(H2O)

alc. NH3 R  –– NH2  + H  X (Ammonolysis)

(Hydrolysis)

alc. KCN
R  –– C     N

Nitrile
– KX

alc. AgCN
R  –– N       C

Isonitrile

Mg/ether (reflux)
R XMg

I2 –– catalyst

Na/ether
R  ––  + Na  R X (Wurtz reaction)

    
heat

X  + Na

R X + Na   

(Wurtz-Fittig's reaction)
Ether/heat

+  Anhyd. AlCl3
+  H  XEther/reflux

R

R'ONa/alcohol R –– O –– R ′ + Na  X
Heat Ether

R  –– H + H  X (Reduction)or (Zn –– Cu + EtOH)

[H] (Zn + dil HCl)

(Friedel-Craft reaction)

(Williamson's synthesis)

 Alkane

R  –– N
O

O

AgNO2

KNO2 R  –– ON O

5.  Primary alkyl halide C4H9Br (A) reacted 
with alcoholic KOH to give compound (B). 

Compound (B) is reacted with HBr to give (C) which is an 
isomer of (A). When (A) is reacted with sodium metal it 
gives compound (D). C8H18 which is different from the 
compound formed when n-butyl bromide is reacted with 
sodium.  Give the structural formula of (A) and write the 
equations for all the reactions.
Ans.:	The given reaction sequence is :

	

C4H9Br

n-butylbromide + Na(D)

(A)
(B) (C)

alc. KOH

Na

HBr

(isomer of (A))

When (A) is treated with Na metal, Wurtz reaction takes place.
It is given that (A) is a primary alkyl halide.
\	 The possible structures of C4H9Br (A) are

(I)	 H3C-CH-CH2Br

CH3

(II)	 CH3-CH2-CH2-CH2-Br
However, it is given that (A) on reaction with Na metal gives alkane 
C8H18 which is not the same as the one obtained from the Wurtz 
reaction of n-butylbromide. Therefore (A) ≠ II.
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CHECK   POINT - 1

1.	 Ethyl alcohol is obtained when ethyl chloride is boiled with
(a)	 alcoholic KOH	 (b)	 aqueous KOH	
(c)	 water	 (d)	 aqueous KMnO4.

2.	 Which of the following is the correct IUPAC name for 
CH3  CH  CH2  Br

C2H5
(a)	 1-Bromo-2-ethylpropane
(b)	 1-Bromo-2-ethyl-2-methylethane
(c)	 1-Bromo-2-methylbutane
(d)	 2-Methyl-1-bromobutane

3.	 Grignard reagent, a very useful starting compound for a number 
of organic reactions can be prepared by
(a)	 reaction of alkyl halides with a solution of magnesium 

hydroxide
(b)	 reaction of alkyl halides with dry magnesium powder in 

presence of dry ether

(c)	 reaction of MgCl2 with ether and alcohol
(d)	 reaction of alkyl halide with magnesium in presence of 

alcohol.

4.	 Identify the product of the following reaction.
	 ClCH2CH2CH2Br + KCN  Product

(a)	 ClCH2CH2CH2CN	 (b)	 CNCH2CH2Br	

(c)	 CNCH2CH2CH2CN	 (d)	 ClCHCH2CH2Br

CN

5.	 Arrange the following alkyl halides in order of dehydro-
halogenation; C2H5I, C2H5Cl, C2H5Br, C2H5F
(a)	 C2H5F > C2H5Cl > C2H5Br > C2H5I	
(b)	 C2H5I > C2H5Br > C2H5Cl > C2H5F
(c)	 C2H5I > C2H5Cl > C2H5Br > C2H5F	
(d)	 C2H5F > C2H5I > C2H5Br > C2H5Cl

 

Thus, CH3 CH2 CH3 CH2

CH3

CH3 CH3

CH3

CH3

CH3CH2CH2CHH3C

(A)

alc. KOH HBr

Wurtz
reaction

Br

C

(B) (C)

(D)

(isomeric with (A))

CH3

CH

Br

CH3

CCH

HALOARENES
Haloarenes or aryl halides are characterised by a halogen atom 
directly attached to the aromatic ring, represented as ArX.

Methods of Preparation
1.  From hydrocarbons by electrophilic substitution

C6H6

Cl 2/FeCl3

Br2 /FeBr3

I 2/HIO3 C6H5 I

C6H5Br

C6H5Cl

Low temperature and the presence of a halogen carrier favour nuclear 
substitution. The function of the halogen carrier is to generate the 
electrophile for the attack.
		  Cl2   +  FeCl3          Cl+  +  FeCl4

–

		   	  Lewis acid       	  electrophile

	

+ X2 +Fe
dark

o-halotoluene
p-halotoluene

CH3
CH3

CH3

X
X

By Raschig process :

	 2C6H6 + 2HCl + O2 
Cu2Cl2

500 K
 2C6H5Cl + 2H2O

By Hunsdiecker reaction :
	 C6H5COOAg + Br2 

Distillation

CCl4, 350 K
 C6H5Br + AgBr + CO2

2.  From diazonium chloride

N2Cl –

Cl

Sandmeyer 
reaction

CuCl /  HCl

Cu /  HCl
Cl Gattermann

reaction

KI/

N2  BF4

I

NaBF4 F
+ N2  + BF3

Benzene diazonium
fluoroborate

(Balz-Schiemann 
reaction)

+

+ –

Physical Properties
	z Aryl halides are colourless stable liquids with pleasant odour.
	z These are insoluble in water but readily miscible with organic 

solvents.
	z Most of them are steam volatile, heavier than water.
	z Their boiling points are higher than corresponding alkyl halides. 

The boiling points rise gradually from fluoro to iodo compounds.
	z Boiling points of isomeric dihalobenzenes are very nearly the 

same. However, the para-isomers have high melting points than 
the o- and m-isomer due to symmetry of para-isomers that fits 
in the crystal lattice better.
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Chemical Properties
1.  Nucleophilic aromatic substitution reactions

	z As compared to alkyl halides, aryl halides are very less reactive 
towards nucleophilic substitution. Presence of certain groups on 
the ring may increase the reactivity.

	z The low reactivity of haloarenes can be explained on the basis of :

(a)	 Delocalisation of electrons by resonance

Cl Cl
H

Cl

H

Cl
H

A B C D

Cl

E

The haloarenes are stabilised by resonance, structures B, C and 
D show a double bond between carbon and chlorine (halogen) 
atom which strengthens the bond and makes it more stable 
towards nucleophilic substitution.

(b)	 Difference in hybridisation of carbon atom in C–X 
bond : In alkyl halides, the carbon atom attached to halogen atom 
is sp3 hybridised whereas in aryl halides it is sp2 hybridised. The 
sp2 hybridised carbon is more electronegative hence, the bond with 
halogen is shorter and stronger resulting in lower reactivity.

	z Aryl halides undergo nucleophilic substitution reactions under 
drastic conditions or when a strong electron withdrawing group 
is attached to the benzene ring.

	

Cl
6-8% NaOH

350°C /300 atm

OH

Phenol

	

Cl
200°C

60 

NH2

Aniline

2 + 2NH3 (aq)  + Cu2O 2atm

	

+ CuCN 250°C
Pyridine

CNCl

Phenyl 
cyanide

	

+
liq. NH

Aniline

3

–33°C
KNH2

NH2Br

	z Mechanism
Nucleophilic aromatic substitution reactions of haloarenes are 
known to follow the bimolecular displacement mechanism as 
shown :

	

Cl

Z
C lZH ClZ

H

C lZ
H

ClZ

Z

+ C l

Carbanion

The reactions occur in two steps. In the first step, the nucleophile 
attacks the carbon carrying the halogen to form a carbanion 
intermediate, which is stabilized by resonance. This step is slow 
and hence is the rate-determining step of the reaction. In the 
second step, the intermediate carbanion loses the halide ion to 
give the substituted product. This step is fast and hence does 
not affect the rate of the reaction.
As the reaction proceeds through the intermediate formation 
of a carbanion, evidently greater the stability of the carbanion, 
greater is the ease of its formation and hence more reactive is 
the aryl halide.

	z Presence of an electron withdrawing group (e.g., –NO2, –CN, 
–SO3H etc.) activates the benzene ring by dispersing the negative 
charge on the carbanion, thus stabilising it and facilitating 
nucleophilic substitution, e.g.

	

Cl
NO2

+ KOH(aq )
200ºC

OH
NO2

o-nitrophenol

	

Cl

NO2

+ KOH (aq )
200ºC

OH

NO2
p -nitrophenol

	z Presence of electron releasing groups (e.g., –OH, –NH2, –R etc.) 
deactivates the ring by intensifying the charge on the carbanion, 
thus destabilising it and slowing the rate of nucleophilic 
substitution.

2.  Electrophilic substitution reactions
	z Due to the slightly deactivating and o-, p- directing effect of the 

halogens, aryl halides show the usual electrophilic substitution 
reactions of the benzene ring, e.g.,

	

Cl
HNO3 /H2SO4

Nitration

Cl

NO2 +

Cl

NO2

	

Cl Cl Cl

H2SO4 /SO3

Sulphonation
SO3H +

SO3H

	

Cl
Cl2/FeCl3

Chlorination

Cl

+

Cl

Cl

Cl
	z The rate of electrophilic substitution of chlorobenzene is slower 

than that for benzene, in the mixture of o- and p- isomers 
produced, usually the para isomer is the major product.

3.	 Reaction with metal
Wurtz-Fittig reaction
Chlorobenzene reacts with alkyl halides and sodium in dry ether to 
give alkyl benzenes.
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Cl

+ 2Na  + Cl C2H5
dr y  ether

∆

C2H5

+ 2NaCl

Fittig reaction

2
X

+ 2NaX
Dry

ether
Diphenyl

+ 2Na

Grignard reaction
Bromo and iodobenzene react with magnesium turnings in dry 
ether to form Grignard reagents. For chlorobenzene a higher 
boiling solvent is used.

Br

+ Mg dry  ether

MgBr

Ullmann reaction
Iodobenzene on heating with copper powder at 

200°C yields biphenyl. Chloro and bromobenzene do not give this 
reaction unless the halogen is activated by an electron withdrawing 
group.

2 I  + 2Cu 200°C + Cu2I 2

6.  Give reagents inorganic or organic, 
needed to convert benzyl bromide into (a) 

benzyl iodide, (b) benzyl ethyl ether, (c) benzyl alcohol and 
(d) benzyl cyanide.

Ans.: C6H5CH2Br

C6H5CH2I

C6H5CH2
 O CH2CH3

C6H5CH2OH

C6H5CH2CN

Benzyl bromide

(a) NaI/acetone

(b) NaOC2H5

(c) NaOH (aq)

(d) KCN (alc.)

(Benzyl iodide)

(Benzyl ethyl ether)

(Benzyl alcohol)

(Benzyl cyanide)

7.	 Write down the reactions involved in the preparation 
of 4-chloro ethyl benzene from benzene using the 
reagents indicated against it in parenthesis. [C2H5OH, 
PCl5, anhydrous AlCl3, Cl2, FeCl3].

Ans.:  C2H5OH + PCl5  C2H5Cl

anhy. AlCl3  C2H5Cl
Cl2

C
C2H5 C2H5

FeCl3

Cl

2H5

+ HCl;

(Benzene) Ethyl benzene

+

8.	 When bromobenzene is monochlorinated, two isomeric 
compounds (A) and (B) are obtained. Monobromination of 
(A) gives several isomeric products of formula C6H3ClBr2 
while

monobromination of (B) yields only two isomers (C) and (D). 
Compound (C) is identical with one of the compounds obtained 
from the bromination of (A), however (D) is totally different 
from any of the isomeric compounds obtained from bromination 
of (A). Give structures of (A), (B), (C) and (D) and also suggest 
structures of four isomeric monobrominated products of (A).

Ans.: Since bromine is o- and p- directing, on chlorination of 
bromobenzene the products are (A and B)

Br

Chlorination

Br
Cl

+

Br

Cl
		                             (A)                     (B)

Further, monobromination of (A) gives several products, thus (A) 
is ortho isomer:

Br
ClClCl

Br

Br

Br

Br Br Br

Br
Br

Br
2 + + +

A I I I III IV

Cl Cl

Structure of B : It will be the p-isomer as on monobromination 
it yields only two products:

Br Br Br

Cl
Br

Br

Cl Cl

Bromination +

(B ) (D ) (C )

Isomer (C) is identical to (IV) but (D) does not resemble any of the 
structures (I to IV).

9.	 Out of the various possible isomers of C7H7Cl con-
taining benzene ring, suggest the structure with the 
weakest C  Cl bond.

Ans.: 
Cl

Cl
Cl

CH3 CH3 CH2Cl

(Benzyl chloride)

CH3

Among these isomers, benzyl chloride has the weakest C  Cl 
bond. Because in all other isomers C  Cl bond has some double 
bond character due to resonance.

10.	 Of the two bromo derivatives, C6H5CH(CH3)Br 
and C6H5CH(C6H5)Br, which one is more reactive in SN  
substitution reaction and why?

Ans.: C6H5CH(C6H5)Br is more reactive than C6H5CH(CH3)Br for  
SN  reaction because its carbocation is resonance stabilised by 
two phenyl groups.
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CHECK   POINT - 2

1.	 When toluene is treated with Cl2 in presence of FeCl3 then the 
product(s) is/are
(a)	 o-chlorotoluene	
(b)	 chlorobenzene
(c)	 p-chlorotoluene	
(d)	 Both (a) and (c)

2.	 Melting point of isomeric dichlorobenzenes follow the order
(a)	 o- > m- > p	
(b)	 m- > o- > p-
(c)	 p- > o- > m-	
(d)	 o- > p- > m-

3.	 Which of the following compounds undergoes nucleophilic 
substitution reaction most easily?

(a)	
Cl

NO2

	 (b)	

CH3

Cl

(c)

	 OCH3

Cl

	

(d)	
Cl

4.	 The major product obtained when chlorobenzene is nitrated with 
HNO3 + conc. H2SO4 is
(a)	 1-chloro-4-nitrobenzene	
(b)	 1-chloro-2-nitrobenzene
(c)	 1-chloro-3-nitrobenzene	
(d)	 1-chloro-1-nitrobenzene.

5.	 Chlorobenzene on treatment with sodium in dry ether gives 
diphenyl. The name of the reaction is 
(a)	 Fittig reaction	
(b)	 Wurtz -Fittig reaction
(c)	 Sandmeyer reaction	
(d)	 Gattermann reaction.

 

POLYHALOGEN COMPOUNDS
	z Polyhalogen compounds have more than one halogen atoms. 

These may be dihalo, trihalo, tetrahalo, etc. derivatives of alkanes. 
The dihalo-compounds having same type of halogen atoms are 
classified as geminal halides and vicinal halides.

	z Alkylidene dihalides (gem-dihalides) : Here two halogen 
atoms are present on the same carbon atom.

	 e.g.,	R C R

Cl

Cl

or R CH Cl

Cl

CH2

	z Alkylene dihalides (vicinal dihalides) : Here two halogen 
atoms are present at the adjacent carbon atoms.

	 e.g.,

	

R CH R

Cl

or CH CH2

Cl

RCH

Cl Cl

Chloroform
	z It is heavy, colourless liquid with characteristic sweet smell. It is 

water insoluble but soluble in organic solvents like alcohol and 
ether. Inhalation of its vapours produces unconsciousness. Under 
ordinary conditions, it is not inflammable but its vapours when 
ignited burn with a green edged flame.

	z When exposed to air and sunlight, chloroform is oxidised to 
phosgene (carbonyl chloride) which is a poisonous gas.

	    CHCl3 

Air and sunlight
       COCl2      +       HCl

	   Chloroform	 Phosgene
			   (poisonous gas)

	z To avoid this reaction, chloroform is always stored in dark 
coloured bottles to cut off light and bottles are filled to neck and 

well stoppered to exclude air. Also a small amount of alcohol 
is added in bottles having chloroform to convert phosgene (if 
present) into diethyl carbonate.

	 2C2H5OH + COCl2  (C2H5O)2C=O + 2HCl

Iodoform
	z It is a yellow crystalline solid with melting point 119°C.
	z It has an upleasant odour and was earlier used as an antiseptic.
	z Its chemical properties are similar to chloroform.

Freons
	z Chlorofluoro compounds of methane and ethane are collectively 

known as freons.
	z They are colourless, odourless, non-toxic, non inflammable 

liquids with very less chemical reactivity and high stability. 
	z They are used in refrigerators and air conditioners for cooling 

purpose and as propellants in rockets and jets.

Examples are  Cl – C – F

Cl

F

; Cl – C – C – F

Cl

F

Cl

F

	z Ozone has a tendency to absorb ultraviolet rays and  works as 
natural shield from harmful rays.

	z Chlorofluorocarbons (CFC) or freons, are highly volatile and 
stable in nature (life time is more than 100 years). Due to 
this, they easily move up into the higher zone of atmosphere 
(stratosphere), and reacts with ozone causing hole resulting in 
to ozone depletion.

	z The damage of ozone layer in stratosphere clear the path for 
harmful ultraviolet radiation to come on earth’s surface.
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DDT
	z DDT is 2,2-bis(4-chlorophenyl)-1,1,1-trichloroethane and is prepared by heating chlorobenzene with chloral in presence of concentrated 

H2SO4.
Cl

H

Cl

Cl3CCH     O
H

conc. H2SO4

∆
Cl3C – CH Cl

Cl
DDT 
or 

2,2-Bis (4-chlorophenyl)-1,1,1-trichloroethane

	z It is a cheap and powerful insecticide.

Uses and environmental effects of some important polyhalogen compounds

Name Uses Environmental effects

1. Trichloromethane or 
Chloroform (CHCl3)

As an important solvent particularly for fats, 
alkaloids, iodine, waxes, rubber, etc.
As an anaesthetic.
As a laboratory reagent. 
In the production of freon refrigerant.

Breathing of chloroform for a short time causes dizziness, 
fatigue and headache.
Chronic exposure of chloroform may damage liver and 
kidneys because chloroform is metabolised to poisonous 
phosgene. The use of chloroform as an anaesthetic has been 
replaced by less toxic and safer anaesthetic such as ether.

2. Tetrachloromethane 
(CCl4)

In large quantities in the manufacture of refrigerants 
and propellants for aerosol cans. 
As a feedstock in the synthesis of chlorofluorocarbons.
As a solvent for the manufacture of pharmaceuticals 
and oils, fats, waxes, etc. 

Exposure to carbon tetrachloride causes liver cancer in 
humans.
The most common effects are dizziness, light headedness, 
nausea and vomiting, which can cause permanent damage 
to nerve cells.
When carbon tetrachloride is released into air, it rises to 
the atmosphere and depletes the ozone layer. Depletion 
of the ozone layer increases human exposure to ultraviolet 
radiations which may lead to increase in skin cancer, eye 
diseases and disorders and possible disruption of the 
immune system.

3. Tri-iodomethane or 
Iodoform (CHI3)

As an antiseptic and this nature is due to free iodine 
that it liberates and not due to iodoform itself. 
In the manufacture of pharmaceuticals.

Causes nausea, vomiting. 
Irritating to mucous membranes and respiratory system. 
May cause eye irritation.

4. Freons (Chloroflouro 
carbons)

As refrigerants in refrigerators and air conditioners.
As propellants for aerosols and foams spray (i.e., 
deodorants, cleansers, shaving creams, hair sprays, 
insecticides etc.)

In stratosphere, freons undergo photochemical decomposition 
and initiate radical chain reactions and deplete the protective 
ozone layer surrounding our earth. Therefore, the use of 
freons as propellants and refrigerants has been drastically 
discouraged. It has also been banned in many countries.

5. DDT (p, p-Dichloro  
diphenyl 
trichloroethane)

Cl3C  HC
Cl

Cl

It is widely used as an insecticide for killing 
mosquitoes and other insects.

D.D.T. was found to have high toxicity towards fish.
D.D.T. is not biodegradable. Its residues accumulate in 
the environment and its long term effects could be highly 
dangerous. 
D.D.T. is not metabolised very rapidly by animals rather it gets 
deposited and stored in fatty tissues.
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11.  Chloroform is kept with a little ethyl 
alcohol in a dark brown coloured bottle. 

Explain why?
Ans.: When exposed to sunlight and air, chloroform slowly 
decomposes into phosgene and hydrogen chloride. Phosgene is 
extremely poisonous gas. To prevent the decomposition, it is stored 
in dark brown coloured bottle and 1% ethyl alcohol is added. This 
retards the decomposition and converts phosgene into harmless 
ethyl carbonate.
	 CHCl3 + [O]  COCl2 + HCl
	 COCl2 + 2C2H5OH  (C2H5)2CO3 + 2HCl

12.	 Why iodoform has appreciable antiseptic property?

Ans.: Antiseptic properties of iodoform are due to liberation of 
free iodine.

13.	 Which one of the following has the highest dipole 
moment?
(i)	 CH2Cl2	 (ii)	 CCl4		 (iii)	 CHCl3

Ans.: (i)	 In CH2Cl2, the resultant of two C – Cl dipole moments 
is reinforced by resultant of two C – H dipoles, therefore, CH2Cl2 
(1.62 D) has highest dipole moment.

Resultant

Cl

Cl

H

H

µ = 1.62 D

(ii)	 CCl4 has a perfectly symmetrical structure where the net 
dipole moment of 4C – Cl is zero.

Resultant

Cl

Cl
Cl

Cl

µ= 0 D
(iii)	 In CHCl3, the resultant of two C – Cl dipoles is opposed by 
the resultant of C – H and C – Cl bonds. Since the latter resultant

is expected to be smaller than the former, therefore, CHCl3 has a 
dipole moment (1.03 D).

ClCl

Cl H

µ= 1.03 D

14.	 What are the IUPAC names of the insecticide DDT and 
benzenehexachloride? Why is their use banned in India 
and other countries?
Ans.: IUPAC name of DDT is 2, 2-bis (4-chlorophenyl)-1, 1, 1- 
� trichloroethane.

Cl
H

Cl

Cl
Cl

Cl

IUPAC name of benzenehexachloride is 1, 2, 3, 4, 5, 6
� -hexachlorocyclohexane.

Cl
Cl

ClCl

Cl

Cl

Their use is banned in India and other countries because they are 
highly toxic and are not biodegradable. Instead they are stored in 
the fatty tissues and their concentration keeps increasing in the 
food chain.

15.	 Give an example of vic-dihalide.
Ans.: 1,2 Dichloroethane is a vic-dihalide since two Cl atoms are 
present on vicinal carbon atoms (adjacent).

CHECK   POINT - 3

1.	 Chlorobenzene on heating with chloral in presence of conc. 
H2SO4 gives
(a)	 DDT	 (b)	 freon	 (c)	 westron	 (d)	 chloroform.

2.	 Chronic chloroform exposure may cause damage to liver and 
kidney, due to the formation of
(a)	 phosgene	 (b)	 methylene chloride
(c)	 methyl chloride	 (d)	 carbon tetrachloride.

3.	 The organic halogen compound used as refrigerant in refrigerators 
and air-conditioners is
(a)	 DDT			   (b)	 freon	
(c)	 BHC			   (d)	 BFC.

4.	 What happens when chloroform is left open in air in the presence 
of sunlight? 
(a)	 Explosion takes place.
(b)	 Phosgene, a poisonous gas is formed.
(c)	 Polymerisation takes place.
(d)	 No reaction takes place.

5.	 Which of the following compounds is responsible for depletion of 
ozone layer?
(a)	 Freon
(b)	 Chloroform
(c)	 D.D.T.
(d)	 Iodoform
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Important Formulae/Facts

	z The reactivity of different types of hydrogens follows the order : 
benzylic ≈ allylic > tertiary > secondary > primary > vinylic ≈ aryl

	z The relative rates of abstraction of 3°, 2° and 1° hydrogens are 
respectively 5 : 3.8 : 1 by Cl2 and 1600 : 82 : 1 by Br2 at 400 K.

	z Direct iodination is not possible because it is a reversible 
reaction, it can be done in presence of an oxidising agent  
(HNO3, HIO3).

	z Only HBr shows peroxide effect, HCl and HI do not.
	z A leaving group such as X –(Cl–, Br–, I– etc.) which leaves with 

an electron pair is called a nucleofuge.
	z For the same halogen, the order of reactivity of alkyl halides 

towards SN1 reactions is 3° > 2° > 1° while for SN  reactions 
the order is 1° > 2° > 3°.

	z The ease of dehydrohalogenation of alkyl halides follows the 
order 1° < 2° < 3°.

	z The presence of electron withdrawing groups like 
NO2, CN, COOH, CHO etc. in ortho and para positions 

makes the halogen atom easily replaceable while presence of 
electron releasing groups like NH2, OH, OR etc. decreases 
the reactivity.

	z Saytzeff rule states that highly substituted alkene is more stable.
	z Primary allylic and benzylic halides are more reactive than 

primary alkyl halides due to the greater stabilisation of allylic 
and benzylic carbocation intermediate by resonance.

	z Vinylic and aryl halides are unreactive because of double bond 
character of C X bond due to resonance.

	z Hoffmann’s rule states that least substituted alkene is the major 
product.

	z Racemic mixture : An equimolar mixture of d-form and l-form 
which is optically inactive.

	z Dextrorotatory isomer rotates the plane polarised light to the 
right whereas leavorotatory isomer rotates the plane polarised 
light towards left.

	z Chirality : A compound is said to have chirality if the carbon 
atom is attached to four different groups.

	z Achirality : A compound is said to have achirality if the carbon 
atom has atleast two identical groups.

	z Enantiomers : Optical isomers which are non-superimposable 
mirror images.

	z Diastereomers : Optical isomers which are not mirror images 
of each other. They have different physical properties and 
magnitude of specific rotation.

	z Meso compounds : Compounds which have two or more even 
number of chiral carbon atoms and have an internal plane of 
symmetry.

Important Conversions
	z Ascent of series

	 R H
Br /2 h�
–HBr

R Br
Na, dry ether

Wurtz reaction
R R

	

	

Some Important Compounds

Chloretone (CH3)2C(OH)(CCl3) Hypnotic

Phosgene COCl2 Poisonous gas used in warfare

Chloropicrin CCl3NO2 Tear gas and insecticide

Iodoform CHI3 Antiseptic

Halothane C2HBrClF3 Inhalation anaesthetic

Pyrene CCl4 Fire extinguisher

Artificial 
camphor

C2Cl6 Anthelmintic in veterinary 
medicine

Freon CCl2F2 Refrigerant

Gammaxane C6H5Cl6 Insecticide

Westron CHCl2CHCl2 Industrial solvent

Westrosol CCl2=CHCl Industrial solvent

Distinction Tests
Silver Nitrate Test

	z Halide is warmed with aq. or alc. KOH, acidified with dil. HNO3 
followed by addition of AgNO3 solution
	– Alkyl, benzyl and allyl halides give precipitate.
	– Aryl and vinyl halides do not give precipitate.

Lassaigne’s Test
	z A white precipitate soluble in ammonium hydroxide solution 

indicates the presence of a chloride.
	z A dull yellow precipitate partially soluble in ammonium hydroxide 

solution indicates the presence of a bromide.
	z A bright yellow precipitate completely insoluble in ammonium 

hydroxide solution, indicates the presence of an iodide.
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	Haloalkanes
1.	 Amongst the C  X bond (where X = Cl, Br, I), the correct bond 

energy order is
(a)	 C  Cl > C  Br > C  I
(b)	 C  I > C  Cl > C  Br
(c)	 C  Br > C  Cl > C  I
(d)	 C  I  > C  Br > C  Cl

2.	 R  OH + HX  R  X + H2O
In the above reaction, the reactivity of different alcohols is
(a)	 tertiary > secondary > primary
(b)	 tertiary > secondary < primary
(c)	 tertiary < secondary > primary
(d)	 secondary < primary < tertiary

3.	 Ethylene on treatment with chlorine gives
(a)	 ethylene dichloride	 (b)	 ethylene chlorohydrin
(c)	 CH4	 (d)	 C2H6

4.	 CH3  CH2  CH  CH3

Cl

 obtained by chlorination of n-butane 

will be
(a)	 meso-form	 (b)	 racemic mixture
(c)	 d-form	 (d)	 l-form.

5.	 CH3  CH  CH2  +  HI  X. Here X is
(a)	 CH3CH2CH2I	 (b)	 CH3CHICH3
(c)	 CH3CH2CH3	 (d)	 CH3CH3 + CH4

6.	 The following reaction is,

CH2  CH  CH3 + HBr  CH3  CHCH3

Br

(a)	 nucleophilic addition	 (b)	 electrophilic addition
(c)	 electrophilic substitution	 (d)	 free radical addition.

7.	 The order of reactivities of the following alkyl halides for an SN  
reaction is
(a)	 RF > RCl > RBr > RI	 (b)	 RF > RBr > RCl > RI
(c)	 RCl > RBr > RF > RI	 (d)	 RI > RBr > RCl > RF

8.	 Tertiary alkyl halides are practically inert to substitution by SN  
mechanism because of
(a)	 insolubility	 (b)	 instability
(c)	 inductive effect	 (d)	 steric hindrance.

9.	 When chlorine is passed through propene at 400°C, which of the 
following is formed?
(a)	 PVC	 (b)	 Allyl chloride
(c)	 Propyl chloride	 (d)	 1, 2-Dichloroethane

10.	 Which of the following alkyl halides undergoes hydrolysis with 
aqueous KOH at the fastest rate?
(a)	 CH3CH2CH2Cl	 (b)	 CH3CH2Cl	
(c)	 CH3CH2CH2CH2Cl	 (d)	 CH3CH2CH(Br)CH3

11.	 Methyl magnesium bromide is formed by the reaction of methyl 
bromide by warming
(a)	 Mg in presence of HCl	 (b)	 with MgCl2
(c)	 Mg in presence of dry ether	(d)	 with MgCO3.

12.	 The negative part of the addendum (the molecule to be added) 
adds on to the carbon atom of the double bond containing the 
least number of hydrogen atoms. This rule is known as 
(a)	 Saytzeff’s rule	 (b)	 Peroxide rule
(c)	 Markownikov’s rule	 (d)	 van’t Hoff rule.

13.	 Methyl bromide reacts with AgF to give methyl fluoride and silver 
bromide. This reaction is called
(a)	 Fittig reaction	 (b)	 Swarts reaction	
(c)	 Wurtz reaction	 (d)	 Finkelstein reaction.

14.	 The alkyl halide is converted into an alcohol by
(a)	 elimination	 (b)	 dehydrohalogenation
(c)	 addition	 (d)	 substitution.

15.	 In the replacement reaction 

	
The reaction will be most favourable if M happens to be
(a)	 Na	 (b)	 K	 (c)	 Rb	 (d)	 Li

16.	 An alkyl halide, RX reacts with KCN to give propane nitrile. RX is
(a)	 C3H7Br	 (b)	 C4H9Br	 (c)	 C2H5Br	 (d)	 C5H11Br

17.	 Bromination of methane in presence of sunlight is a
(a)	 nucleophilic substitution	 (b)	 free radical substitution
(c)	 electrophilic substitution	 (d)	 nucleophilic addition.

18.	 + Cl2

Sunlight
Z.Z

Product (Z) may be

(a)	 	 (b)	

(c)	 	 (d)	

19.	 Assertion : Rate of the reaction is dependent only on the 
concentration of nucleophile in SN1 reactions.
Reason : Non-polar solvent favours SN1 reaction.
(a)	 If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	 If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.

20.	 Which of the following alkyl halides is preferentially hydrolysed 
by SN1 mechanism?
(a)	 CH3Cl	 (b)	 CH3CH2Cl
(c)	 CH3CH2CH2Cl	 (d)	 (CH3)3CCl

21.	 The carbocation formed in SN1 reaction of alkyl halide in the slow 
step is
(a)	 sp3 hybridised	 (b)	 sp2 hybridised
(c)	 sp hybridised	 (d)	 sp3d hybridised.
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22.	 In SN  reactions the sequence of bond breaking and bond 
formation is as follows
(a)	 bond breaking is followed by formation
(b)	 bond formation is followed by breaking
(c)	 bond breaking and formation are simultaneously
(d)	 bond breaking and formation take place randomly.

23.	 The number of possible enantiomeric pairs that can be produced 
during monochlorination of 2-methylbutane is
(a)	 2	 (b)	 3	 (c)	 4	 (d)	 1

24.	 The reaction,

RCl + NaI Acetone  R – I + NaCl is known as
(a)	 Wurtz reaction	 (b)	 Fittig reaction
(c)	 Frankland’s reaction	 (d)	 Finkelstein’s reaction.

25.	 If there is no rotation of plane polarised light by a compound in 
a specific solvent, though to be chiral, it may mean that 
(a)	 the compound is certainly meso
(b)	 there is no compound in the solvent
(c)	 the compound may be a racemic mixture
(d)	 the compound is certainly a chiral.

26.	 For the reaction,

C2H5OH + HX 
ZnX2  C2H5  X, the order of reactivity is

(a)	 HI > HCl > HBr	 (b)	 HI > HBr > HCl
(c)	 HCl > HBr > HI	 (d)	 HBr > HI > HCl

27.	 Alkyl halide cannot be obtained from alkane or alkene by reaction 
with
(a)	 HBr	 (b)	 HCl	 (c)	 PCl5	 (d)	 Cl2

28.	 Ethyl bromide is industrially prepared from 
(a)	 ethyl alcohol + HBr	 (b)	 ethanal + Br2
(c)	 acetone + HBr	 (d)	 none of these.

29.	 Ethyl alcohol reacts with thionyl chloride in the presence of 
pyridine to give
(a)	 CH3CH2Cl + H2O + SO2	 (b)	 CH3CH2Cl + HCl
(c)	 CH3CH2Cl + HCl + SO2	 (d)	 CH3CH2Cl + SO2 + Cl2

	Haloarenes
30.	 Fluorobenzene (C6H5F) can be synthesised in the laboratory

(a)	 by heating phenol with HF and KF
(b)	 from aniline by diazotisation followed by heating the 

diazonium salt with HBF4
(c)	 by direct fluorination of benzene with F2 gas
(d)	 by reacting bromobenzene with NaF solution.

31.	 The reaction of toluene with chlorine in presence of ferric chloride 
gives predominantly
(a)	 benzoyl chloride	 (b)	 m-chlorotoluene	
(c)	 benzyl chloride	 (d)	 o-and p-chlorotoluene.

32.	 Benzene reacts with Cl2 in the presence of FeCl3 (or halogen 
carrier) and in absence of sunlight to form
(a)	 benzyl chloride	 (b)	 benzal chloride
(c)	 chlorobenzene	 (d)	 benzenehexachloride.

33.	 Which of the following is called Sandmeyer reaction?
(a)	 2HCHO 

NaOH
 CH3OH +  HCOONa	

(b)	 CuClN2Cl Cl	

(c)	
AlCl3 CH3

+ CH3Cl 	

(d)	  
CO2

NaOH

OH OH

COOH
	

34.	 Assertion : Aryl halides undergo electrophilic substitutions less 

readily than benzene.

	 Reason : Aryl halide gives a mixture of o- and p-products.
(a)	 If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	 If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.

35.	 Aryl halides are less reactive towards nucleophilic substitution 
reactions as compared to alkyl halides due to
(a)	 formation of a less stable carbonium ion in aryl halides
(b)	 resonance stabilisation in aryl halides
(c)	 presence of double bonds in alkyl halides	
(d)	 inductive effect in aryl halides.

36.	 Chlorobenzene is prepared commercially by
(a)	 Grignard reaction	 (b)	 Raschig process
(c)	 Wurtz–Fittig reaction	 (d)	 Friedel–Crafts reaction.

37.	 The correct order of increasing reactivity of C—X bond towards 
nucleophile in the following compounds is

 	
NO2

NO2

II

I

X X

(CH3)3C — X
(III)

(CH3)2CH — X
(IV)

(a)	 I < II < IV < III	 (b)	 II < III < I < IV
(c)	 IV < III < I < II	 (d)	 III < II < I < IV

38.	 Chlorobenzene on heating with NaOH at 300°C under pressure 
gives
(a)	 phenol	 (b)	 benzaldehyde
(c)	 chlorophenol	 (d)	 none of these.

39.	 The Wurtz-Fittig reaction involves
(a)	 two molecules of aryl halides
(b)	 two molecules of alkyl halides
(c)	 one molecule of each of aryl halide and alkyl halide
(d)	 one molecule of each of aryl halide and phenol.

40.	 Which of the following is involved in Sandmeyer’s reaction?
(a)	 Ferrous salt	 (b)	 Diazonium salt
(c)	 Ammonium salt	 (d)	 Cupramonium salt

41.	 The IUPAC name of the compound is 
NO2

CH3

F

(a)	 1-fluoro-4-methyl-2-nitrobenzene
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(b)	 4-fluoro-1-methyl-3-nitrobenzene
(c)	 4-methyl-1-fluoro-2-nitrobenzene
(d)	 2-fluoro-5-methyl-1-nitrobenzene

42.	 Chlorobenzene can be prepared by reacting aniline with
(a)	 hydrochloric acid	 (b)	 cuprous chloride
(c)	 chlorine in presence of anhydrous aluminium chloride
(d)	 nitrous acid followed by heating with cuprous chloride.

	Polyhalogen Compounds
43.	 Phosgene is a common name for 

(a)	 phosphoryl chloride	 (b)	 thionyl chloride
(c)	 carbon dioxide and phosphine
(d)	 carbonyl chloride.

44.	 In fire extinguisher ‘pyrene’ contains
(a)	 carbon dioxide	 (b)	 carbon disulphide
(c)	 carbon tetrachloride	 (d)	 chloroform.

45.	 Which one of the following compounds when heated with alc.
KOH and a primary amine gives carbylamine test?
(a)	 CHCl3	 (b)	 CH3Cl	 (c)	 CH3OH	 (d)	 CH3CN

46.	 Haloforms are trihalogen derivatives of 
(a)	 methane	 (b)	 ethane	 (c)	 propane	 (d)	 benzene.

47.	 Assertion : Chloroform is stored in dark coloured bottles.
Reason : Chloroform is used as a fumigant.
(a)	 If both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	 If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.

48.	 The compound with no dipole moment is
(a)	 CH3Cl	 (b)	 CCl4	 (c)	 CH2Cl2	 (d)	 CHCl3

49.	 CCl4 and freons
(a)	 are green compounds
(b)	 depletes ozone concentration
(c)	 cause increase in ozone concentration
(d)	 have no effect on ozone concentration.

50.	 Solvent used in dry cleaning of clothes is
(a)	 alcohol	 (b)	 acetone
(c)	 carbon tetrachloride	 (d)	 freon.

	Haloalkanes 
1.	 The order of reactivity of following alcohols with halogen acids  

is _______.
I.	 CH3CH2   CH2  OH	 II.	 CH3CH2  CH  OH

CH3

III.	 CH3CH2  C  OH

CH3

CH3

(a)	 I > II > III	 (b)	 III > II > I
(c)	 II > I > III	 (d)	 I > III > II.

2.	 Butane nitrile is formed by reaction of KCN with
(a)	 propyl alcohol	 (b)	 butyl chloride
(c)	 butyl alcohol	 (d)	 propyl chloride

3.	 CH3Br 
AgCN

 A 
H3O+

 B, B is
(a)	 CH3NH2	 (b)	 (CH3)2NH	(c)	 C2H5NH2	 (d)	 CH3COOH

4.	 n-Propyl bromide on treatment with ethanolic potassium 
hydroxide produces
(a)	 propane	 (b)	 propene	 (c)	 propyne	 (d)	 propanol.

5.	 Which of the following alcohols will yield the corresponding alkyl 
chloride on reaction with concentrated HCl at room temperature?
(a)	 CH3CH2  CH2  OH	 (b)	 CH3CH2  CH  OH

CH3

(c)	 CH3CH2  CH  CH2OH

CH3

	 (d)	 CH3CH2  C  OH

CH3

CH3

6.	 An example of Williamson’s synthesis is
(a)	 2C2H5Br + Ag2O  (C2H5)2O + 2AgBr

(b)	 C2H5Br + CH3ONa  C2H5OCH3 + NaBr

(c)	 C2H5Br + CH3COOAg  CH3COOC2H5 + AgBr

(d)	 both (a) and (b).

7.	 Which of the isomeric C4H9Cl compounds will be optically active?
(a)	 CH3CH2CH2CH2Cl	 (b)	 CH3CH2CH  CH3

Cl

(c)	 H3C  C  CH3

Cl

CH3

	 (d)	 H3C  CH  CH2Cl

CH3

.

8.	 Which of the following is halogen exchange reaction?
(a)	 RX + Nal  R l + NaX

(b)	 C  C    + HX C  C

H X

(c)	 R  OH + HX 
ZnCl2  R  X + H2O

(d)	 R  OH + SOCl2  R - Cl + SO2 + HCl

9.	 2-bromopentane is heated with potassium ethoxide in ethanol. 
The major product obtained is
(a)	 2-ethoxypentane	 (b)	 1-pentene
(c)	 cis-2-pentene	 (d)	 trans-2-pentene.

10	 The best method to prepare fluoroethane is 

(a)	 C2H5OH 
HF/H2SO4, D 	 (b)	 C2H5OH HF/SbF5, D

(c)	 C2H5Cl 
Hg2F2/D 	 (d)	 C2H6 

F2, hu
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11.	 A primary alkyl halide would prefer to undergo __________.
(a)	 SN1 reaction	 (b)	 SN2 reaction
(c)	 a-elimination	 (d)	 racemisation

12.	 When hydrogen chloride gas is treated with propene in presence 
of benzoyl peroxide, it gives
(a)	 2-chloropropane	 (b)	 allyl chloride
(c)	 no reaction	 (d)	 n-propyl chloride.

13.	 Wurtz reaction involves the reduction of alkyl halide with
(a)	 Zn/HCl	 (b)	 HI
(c)	 Zn/Cu couple	 (d)	 Na in ether.

14.	 Which reagent will you use for the following reaction?
CH3CH2CH2CH3  CH3CH2CH2CH2Cl  + CH3CH2CHClCH3
(a)	 Cl2/UV light	 (b)	 NaCl + H2SO4
(c)	 Cl2 gas in dark
(d)	 Cl2 gas in the presence of iron in dark

15.	 Which among MeX, RCH2X, R2CHX, R3CX is most reactive towards  
SN  reaction?
(a)	 MeX	 (b)	 RCH2X	 (c)	 R2CHX	 (d)	 R3CX.

16.	 In SN1 (substitution nucleophilic unimolecular) reaction, racemi-
zation takes place. It is due to
(a)	 inversion of configuration	 (b)	 retention of configuration
(c)	 conversion of configuration
(d)	 both (a) and (b).

17.	 Match the structures given in column I with the names in  
column II.

Column I Column II
(i) Br (A) 4-Bromopent-2-ene

(ii)
Br

(B) 4-Bromo-3-methylpent-2-ene

(iii)
Br

(C) 1-Bromo-2-methylbut-2-ene

(iv) Br (D) 1-Bromo-2-methylpent-2-ene

(a)	 (i) – (B); (ii) – (C); (iii) – (D); (iv) – (A)
(b)	 (i) – (A); (ii) – (B); (iii) – (C); (iv) – (D)
(c)	 (i) – (C); (ii) – (D); (iii) – (B); (iv) – (A)
(d)	 (i) – (D); (ii) – (A); (iii) – (B); (iv) – (C)

18.	 The position of –Br in the compound
CH3CH  CHC(Br)(CH3)2 , can be classified as ______ .
(a)	 allyl	 (b)	 aryl	 (c)	 vinyl	 (d)	 secondary

19.	 The reaction of an alkyl halide with RCOOAg produces
(a)	 ester	 (b)	 ether	 (c)	 aldehyde	 (d)	 ketone

20.	 What should be the correct IUPAC name for diethylbromomethane?
(a)	 1-Bromo-1,1-diethylmethane
(b)	 3-Bromopentane
(c)	 1-Bromo-1-ethylpropane	
(d)	 1-Bromopentane

21.	 Which of the following reactants can be employed to prepare 
1-chloropropane?

(a)	 Propene and HCl in presence of peroxides
(b)	 Propene and HCl in absence of peroxides
(c)	 Propene and Cl2 followed by treatment with aqueous KOH
(d)	 None of these.

22.	 For the reaction, RCH2Br + I
–
   RCH2I + Br–Acetone

Major
The correct statement is
(a)	 Br– can act as competing nucleophile
(b)	 the transition state formed in the above reaction is less 

polar than the localised anion
(c)	 the reaction can occur in acetic acid also
(d)	 the solvent used in the reaction solvates the ions formed in 

rate determining step.

23.	 Arrange the following compounds in increasing order of their 
boiling points.

I.	 CH   CH2Br
CH3

CH3
	 II.	 CH3CH2CH2CH2Br

III.	 H3C  C  CH3

Br

CH3

(a)	 II < I < III	 (b)	 I < II < III
(c)	 III < I < II	 (d)	 III < II < I

24.	 Alkyl halides are formed when thionyl chloride and ______ 
are refluxed in presence of pyridine. The order of reactivity  
(3° > 2° > 1°) is due to +I effect of the alkyl group which 
______  the polarity of C  X bond.
(a)	 acids, decreases	 (b)	 alcohols, increases
(c)	 aldehydes, changes	 (d)	 ketones, decreases

25.	 Molecules whose mirror image is non-superimposable over them 
are known as chiral. Which of the following molecules is chiral in 
nature?
(a)	 2-Bromobutane	 (b)	 1-Bromobutane	
(c)	 2-Bromopropane	 (d)	 2-Bromopropan-2-ol

26.	 Which of the following compounds will give racemic mixture on 
nucleophilic substitution by OH– ion?

I.	 CH3  CH  Br

C2H5

	 II.	 CH3  C  CH3

C2H5

Br

III.	 CH3  CH  CH2Br

C2H5

	

(a)	 I	 (b)	 I, II, III	 (c)	 II, III	 (d)	 I, III

27.	 Chloromethane on treatment with excess of ammonia yields 
mainly

(a)	 N, N-Dimethylmethanamine CH3 N
CH3

CH3
(b)	 N–methylmethanamine (CH3-NH-CH3)
(c)	 methanamine (CH3NH2)
(d)	 mixture containing all these in equal proportion.

28.	 Identify the products (A) and (B) in the reactions.
RX + AgCN  (A) + AgX ; RX + KCN  (B) + KX
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(a)	 (A) → RCN,  (B) → RCN	 (b)	 (A) → RCN,  (B) → RNC
(c)	 (A) → RNC,  (B) → RCN	 (d)	 (A) → RNC,  (B) → RNC

29.	 Which of the following structures is enantiomeric with the 
molecule (A) given below :

(A)

CH3

BrH5C2

H

C

(a)	

C2H5

BrH3C

H

C
	 (b)	

H

C2H5
Br

CH3

C

(c)	
Br

C2H5
H3C

H

C 	 (d)	
H

CH3
H5C2

Br

C

30.	 In the following reaction, identify the major and minor products.
alc. KOH

heat
CH3  CH2  CH  CH3  

Br
CH3  CH  CH  CH3 + CH3  CH2  CH  CH2

(A) (B)
(a)	 (A) is major product and (B) is minor product.
(b)	 (A) is minor product and (B) is major product.
(c)	 Both (A) and (B) are major products.
(d)	 Only (B) is formed and (A) is not formed.

31.	 The IUPAC name of tertiary butyl chloride is
(a)	 2-chloro-2-methylpropane
(b)	 3-chlorobutane
(c)	 4-chlorobutane
(d)	 1-chloro-3-methylpropane.

	Haloarenes 
32.	 Which of the following is correct order of nucleophilic substitution 

reactions?

	

NO2

NO2

ClCl Cl

II.I. III.

(a)	 I < II < III	 (b)	 III < II < I
(c)	 I < III < II	 (d)	 III < I < II

33.	 Which of the following aryl halides is the most reactive towards 
nucleophilic substitution?

(a)	

Cl

	 (b)	
NO2

Cl

(c)	
NO2

NO2

Cl

	 (d)	
NO2

NO2

O2N
Cl

34.	 What is A in the following reaction?
CH2 CH CH2

+ HCl A

(a)	

Cl
CH2 CH CH2

	 (b)	

CH2 CH2 CH2 Cl

(c)	

CH2 CH CH3

Cl
	 (d)	

CH2CH CH3

Cl

35.	
NO2 NO2

NO2 NO2

Cl O–Na+

Dil. NaOH

The above transformation proceeds through
(a)	 electrophilic-addition	 (b)	 benzyne intermediate
(c)	 activated nucleophilic substitution
(d)	 oxirane.

36.	 Arrange the following compounds in the increasing order of their 
densities

I.	 	 II.	

Cl

	 III.	

Cl

Cl
 IV.	

Br

Cl
(a)	 I < II < III < IV	 (b)	 I < III < IV < II
(c)	 IV < III < II < I	 (d)	 II < IV < III < I

37.	 Which chloro derivative of benzene among the following would 
undergo hydrolysis most readily with aqueous sodium hydroxide 
to furnish the corresponding hydroxy derivative?

(a)	 ClO2N

NO2

NO2

	 (b)	 ClO2N

(c)	 ClMe2N 	 (d)	 C6H5Cl

38.	 Chlorobenzene is formed by reaction of chlorine with benzene in 
the presence of AlCl3. Which of the following species attacks the 
benzene ring in this reaction?
(a)	 Cl–	 (b)	 Cl+	 (c)	 AlCl3	 (d)	 [AlCl4]

–

39.	 C  Cl bond of chlorobenzene in comparison to C  Cl bond in 
methyl chloride is
(a)	 longer and weaker	 (b)	 shorter and weaker
(c)	 shorter and stronger	 (d)	 longer and stronger.

40.	 Toluene reacts with a halogen in the presence of iron (III) chloride 
giving ortho- and para-halo compounds. The reaction is 
(a)	 electrophilic elimination reaction
(b)	 electrophilic substitution reaction
(c)	 free radical addition reaction
(d)	 nucleophilic substitution reaction.
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41.	 Which of the following possesses highest melting point?
(a)	 Chlorobenzene	 (b)	 o-Dichlorobenzene
(c)	 m-Dichlorobenzene	 (d)	 p-Dichlorobenzene.

42.	 Statement I : Nitration of chlorobenzene leads to the formation 
of m-nitrochlorobenzene.
Statement II : —NO2 group is a m-directing group.
(a)	 Both statement I and statement II are correct.
(b)	 Both statement I and statement II are incorrect.
(c)	 Statement I is correct but statement II is incorrect.
(d)	 Statement II is correct but statement I is incorrect.

43.	 Match the structures of compounds given in Column I with the 
classes of compounds given in column II.

Column I Column II

(i) CH3  CH  CH3

X

(a) Aryl halide

(ii) CH2  CH  CH2  X (b) Alkyl halide

(iii) X (c) Vinyl halide

(iv) CH2  CH  X (d) Allyl halide

(a)	 (i) – (b); (ii) – (d); (iii) – (a); (iv) – (c)
(b)	 (i) – (c); (ii) – (a); (iii) – (b); (iv) – (d)
(c)	 (i) – (d); (ii) – (b); (iii) – (a); (iv) – (c)
(d)	 (i) – (a); (ii) – (c); (iii) – (d); (iv) – (b)

44.	 Identify the compound Y in the following reaction.

NaNO2 + HCl Cu2Cl2
273-278 K

NH2 N2
+Cl–

Y + N2

(a)	
Cl

	 (b)	

(c)	
Cl

Cl

	 (d)	

Cl

Cl

45.	 Match the reactions given in column I with the types of reactions 
given in column II.

Column I Column II

(i)
Cl

Cl Cl

Fe/Cl2

Cl

+

Cl

(a) Nucleophilic
aromatic
substitution

(ii) CH3  CH  CH2 + HBr
 CH3  CH  CH3 

Br

(b) Electrophilic 
aromatic
substitution

(iii) CH3  CH  I 

OH–

CH3  CH  OH 

(c) Saytzeff
elimination

(iv) Cl OH

+ NaOH

NO2 NO2

(d) Electrophilic 
addition

(v) Alc. KOH
CH3CH2CHCH3

Br
CH3CH  CHCH3

(e) Nucleophilic 
substitution (SN1)

(a)	 (i) – (a); (ii) – (c); (iii) – (d); (iv) – (e); (v) – (b)
(b)	 (i) – (b); (ii) – (d); (iii) – (e); (iv) – (a); (v) – (c)
(c)	 (i) – (c); (ii) – (e); (iii) – (a); (iv) – (b); (v) – (d)
(d)	 (i) – (d); (ii) – (a); (iii) – (b); (iv) – (c); (v) – (e)

	Polyhalogen Compounds 
46.	 Which of the following is an example of vic-dihalide?

(a)	 Dichloromethane	
(b)	 1, 2-dichloroethane
(c)	 Ethylidene chloride	
(d)	 Allyl chloride

47.	 Which one among the following is not a vicinal-dihalide?
(a)	 CH3  CHCl  CH2Cl	
(b)	 CH3  CHCl  CHCl  CH3

(c)	 ClCH2  CH2Cl	
(d)	 CH3  CHCl  CH2  CH2Cl

48.	 CCl4 is used as a fire extinguisher, because
(a)	 its boiling point is low	
(b)	 its melting point is high
(c)	 it gives incombustible vapour	
(d)	 it forms covalent bond.

49.	 Ethylidene chloride is a/an ______.
(a)	 vic-dihalide	 (b)	 gem-dihalide
(c)	 allylic halide	 (d)	 vinylic halide

50.	 A small amount of alcohol is usually added to CHCl3 bottles 
because
(a)	 it retards the anaesthetic property of CHCl3
(b)	 it retards the oxidation of CHCl3 to phosgene
(c)	 it converts any phosgene formed to harmless diethyl 

carbonate
(d)	 both (b) and (c).
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	Haloalkanes
1.	 Which of the following are arranged in the decreasing order of 

dipole moment?
(a)	 CH3Cl, CH3Br, CH3F	 (b)	 CH3Cl, CH3F, CH3Br
(c)	 CH3Br, CH3Cl, CH3F	 (d)	 CH3Br, CH3F, CH3Cl

2.	 Assertion : Primary benzylic halides are more reactive than 
primary alkyl halides towards SN1 reactions.
Reason : Reactivity depends upon the nature of the nucleophile 
and the solvent.
(a)	 If both assertion and reason are true and reason is the 

correct explanation of assertion.
(b)	 If both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.

3.	 (CH3)3CMgCl on reaction with D2O produces
(a)	 (CH3)3CD	 (b)	 (CH3)3COD
(c)	 (CD3)3CD	 (d)	 (CD3)3COD

4.	 The treatment of excess of RMgX with ethyl formate leads to the 
formation of
(a)	 R CH(OH)R	 (b)	 CH3CH2OR
(c)	 RCHOHC2H5	 (d)	 C3H7OH

5.	  A
CH3CH2O

–
 CH3  C  C  C  Br 

CH3

H3C Ph

CH3

B
Me3CO–

Me3COH

Products ‘A’ and ‘B’ are respectively

	 (a)	 CH3  C  C  C  OCH2CH3 and 

CH3

CH3 Ph

CH3

CH3  C  C  C  Ph

CH3

CH3

CH2

	 (b)	 CH3  C  C  C  OCH2CH3 and 

CH3

H3C Ph

CH3

CH3  C  C  C  OCMe3

CH3

PhH3C

CH3

	 (c)	 CH3  C  C  C  Ph and 

CH3

OCH2CH3 CH3

CH3

	

CH3  C  C  C  Ph

CH3

CH3

CH2

   

	 (d)	 CH3  C  C  C  Ph and 

CH3

CH3CH2O CH3

CH3

Ph

CH3  C  C  C  OCMe3

CH3

CH3

CH3

6.	 An alkyl halide with molecular formula, C6H13Br on treatment 
with alcoholic KOH gave two isomeric alkenes, A and B. Reductive 
ozonolysis of the mixture gave the following compounds:
CH3COCH3, CH3CHO, CH3CH2CHO and (CH3)2CHCHO. The alkyl 
halide is
(a)	 2-bromohexane
(b)	 3-bromo-2-methylpentane
(c)	 2, 2-dimethyl-1-bromobutane
(d)	 2-bromo-2, 3-dimethylbutane.

7.	 Assertion : Optically active 2-iodobutane on treatment with 
NaI in acetone undergoes racemization.
Reason : Repeated Walden inversions  on the reactant and 
its product eventually gives a racemic mixture.
(a)	 If both assertion and reason are true and reason is the 

correct explanation of assertion.
(b)	 If both assertion and reason are true but reason is not 

the correct explanation of assertion.
(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.

8.	 Which of the compounds give 2-iodopropane with HI?
(a)	 CH3CH2CH3	 (b)	 CH3CH  CHCH3
(c)	 CH2OHCHOHCH2OH	 (d)	 C2H4

9.	 For the reaction,
CH3Cl   CH3

+ + Cl–; DH1°
CH3CH2Cl  CH3CH2

+ + Cl–;  DH2°
(CH3)2CHCl  (CH3)2CH+ + Cl–;  DH3°
(CH3)3CCl  (CH3)3C+ + Cl–; DH4°
The correct order of enthalpies of ionization is
(a)	 DH°1 > DH°2 > DH°3 > DH°4	 (b)	 DH°1 < DH°2 < DH°3 < DH°4
(c)	 DH°1 > DH°2 > DH°3 < DH°4	 (d)	 DH°1 > DH°2 < DH°3 < DH°4

10.	 Iso-butyl magnesium bromide with dry ether and absolute 
alcohol gives

(a)	 CH3CHCH2OH

CH3

 and CH3CH2MgBr

(b)	  CH3CHCH2CH2CH3

CH3

and MgOHBr

(c)	 CH3CHCH3

CH3

, CH2  CH2 and MgOHBr

(d)	 CH3CHCH3

CH3

 and CH3CH2OMgBr
11.	 Identify the set of reagents X and Y in the following set of 

transformations:
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CH3CH2CH2Br CH3CHCH3Product

Br

X Y

  
(a)	 X = dilute aqueous NaOH, 20°C; Y = HBr/acetic acid, 20°C
(b)	 X = conc. alcoholic NaOH, 80°C;Y = HBr/acetic acid, 20°C
(c)	 X = dilute aqueous NaOH, 20°C; Y = Br2/CHCl3, 0°C
(d)	 X = conc. alcoholic NaOH, 80°C;  Y = Br2/CHCl3, 0°C.

12.	 The yield of alkyl bromide obtained as a result of heating the 
dry silver salt of carboxylic acid with bromine in CCl4 is
(a)	 1° > 3° > 2° bromides	 (b)	 1° > 2° > 3° bromides
(c)	 3° > 2° > 1° bromides	 (d)	 3° > 1° > 2° bromides.

13.	 Which of the following is correct decreasing rate of hydrolysis 
of these halides?

  CH3  C  NH  CH  Br   CH3  NH  CH  Br 

O

CH3
I II

CH3

	

  CH3  O  CH  Br   CH3  C  C  Br 

O

CH3III IV
CH3

CH3

(a)	 IV > III > II > I	 (b)	 II > III > I > IV
(c)	 III > II > I > IV	 (d)	 IV > I > II > III

14.	 The correct increasing order of reactivity of following compounds 
towards SN  reaction is

Br Br CH2Br H3C Br

(1) (4)(2) (3)
(a)	 2 > 4 > 1 > 3	 (b)	 3 > 1 > 2 > 4
(c)	 4 > 2 > 1 > 3	 (d)	 2 > 1 > 3 > 4

15.	 In which of the following molecules carbon atom marked with 
asterisk (*) is asymmetric?

I.	

Br

C
Cl

*

H

I
	 II.	

Br

C
Cl

*

D

I

III.	 C *

H

HO CH3
C2H 5

	 IV.	 C *

H

H CH 3
C2H 5

(a)	 I, II, III, IV	 (b)	 I, II, III	 (c)	 II, III, IV	 (d)	 I, III, IV

16.	 What will be the product in the following reaction?
CH2 NBS

(a)	 CH3

Br

	 (b)	
CH3

Br

(c)	
CH2Br

	 (d)	

CH3

Br

17.	 What is the best reagent to convert iso-propyl alcohol to  
iso-propyl bromide?

  CH3  CH  OH  CH3  CH  Br 

CH3 CH3

(a)	 HBr/Red P	 (b)	 SOBr2
(c)	 Br2	 (d)	 CH3MgBr

18.	 Amongst the following, the most reactive alkyl halide is
(a)	 C2H5F			   (b)	 C2H5Cl	
(c)	 C2H5Br			   (d)	 C2H5I

19.	 Assertion : 2° Alkyl halides are more reactive than 1° alkyl 
halide towards SN1 reactions.
Reason : Low concentration of nucleophile favours SN1 mechanism.
(a)	 If both assertion and reason are true and reason is the 

correct explanation of assertion.
(b)	 If both assertion and reason are true but reason is not 

the correct explanation of assertion.
(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.

20.	 A mixture of 1-chloropropane and 2-chloropropane when 
treated with alcoholic KOH gives
(a)	 prop-1-ene
(b)	 prop-2-ene
(c)	 a mixture of prop-1-ene and prop-2-ene
(d)	 propanol.

21 .	Which of the following reactions is not correctly matched?

(a)	 2C2H5Br + 2Na 
dry ether

 C4H10 + 2NaBr : Wurtz reaction

(b)	 CH3Br + AgF  CH3F + AgBr : Etard reaction

(c)	 C6H5Br + 2Na + BrC2H5 
dry ether

 C6H5C2H5 + 2NaBr : 
� Wurtz–Fittig reaction

(d)	 2C6H5Br + 2Na 
dry ether

 C6H5  C6H5 + 2NaBr : �
� Fittig reaction

22.	 Among the isomers of C5H11Cl, the one which is chiral is

(i)	   CH3  C  CH2Cl 

CH3

CH3

2, 2-Dimethyl-1-chloropropane

 (ii)	  CH3CH2CH2  CH  CH3 

Cl
2-Chloropentane

(iii)	

CH3

  CH3CH2  C  CH3 

Cl
2-Methyl-2-chlorobutane

(iv)   CH3CH2  CH  CH2CH3 

Cl
3-Chloropentane

(a)	 (i) and (ii)	 (b)	 (i), (ii) and (iii)
(c)	 (i) and (iii)	 (d)	 only (ii)

23.	  CH3  CH  CH3 
alc. KOH

 X HBr
Peroxide

 Y NaI
Acetone

Z 

Br
In the given reaction what will be the final product?
(a)	 CH3CH2CH2I	 (b)	 CH3CHICH2I	
(c)	 CH3CH2CH2CH2CH3	 (d)	 CH3CH2CHI2
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24.	 Consider the following reaction: 

  C6H5  C  Br + H2O  HO  C  C6H5 + HBr  

CH3 CH3

HH
The reaction proceeds with 98% racemisation. The reaction may 
follow
(a)	 SN1 mechanism	 (b)	 SN  mechanism	
(c)	 E1 mechanism	 (d)	 E2 mechanism.

25.	 In the following pairs of halogen compounds, which compound 
undergoes faster SN1 reaction?

(i)	

Cl

and

Cl

(ii)	

Cl

and Cl

(a)	

Cl

(I) (II)
Cl

(b)	

Cl

(I) (II)

Cl

(c)	 (I) (II)
Cl

Cl

(d)	 (I) (II)
Cl

Cl

26.	 Identify the products X and Y in the given reaction, 

  CH3  CH  CH3 + Mg Dry ether
 X 

D2O  Y 

Br
(a)	 X =  CH3  CH  CH2Mg  

Br

, Y = CH3CH2CH2OH

(b)	  X = CH3  CH  CH3, Y = CH3  CH  CH3   

MgBr D

 

(c)	  X = CH3  CH  CH3, Y = CH3  CH  CH3   

MgBr OD

 

(d)	  X = CH3  CH  CH2Mg, Y = CH3  CH  CH3   

Br OH

27.	 Which of the following alkyl halides is hydrolysed by SN  
mechanism?
(a)	 C6H5CH2Br	 (b)	 CH3Br
(c)	 CH2  CHCH2Br	 (d)	 (CH3)3CBr

28.	 Arrange the following CH3CH2CH2Cl (I), CH3CH2CHClCH3 (II), 
(CH3)2CHCH2Cl (III) and (CH3)3CCl (IV) in order of decreasing 
tendency towards SN2 reaction 
(a)	 I > III > II > IV	 (b)	 III > IV > II > I
(c)	 II > I > III > IV	 (d)	 IV > III > II > I

29.	 The end product (B) in the following sequence of reactions is

CH3Cl 
KCN

 [A] 
H+/H2O   [B]

(a)	 CH3COOH	 (b)	 HCOOH
(c)	 CH3NH2	 (d)	 CH3COCH3

30.	 Which of the following is an example of SN  reaction?

	 (a)	 CH3Br + OH–  CH3OH + Br–

	 (b)	 CH3  CH  CH3 + OH–  CH3  CH  CH2
+Br–

Br OH

	 (c)	 CH3CH2OH 
–H2O

 CH2  CH2

	 (d)	 (CH3)3 C  Br + OH–  (CH3)3COH + Br–

31.	 Assertion : Ethyl chloride is more reactive than vinyl chloride 
towards nucleophilic substitution reactions.
Reason : Vinyl group is electron-donating.
(a)	 If both assertion and reason are true and reason is the 

correct explanation of assertion.
(b)	 If both assertion and reason are true but reason is not 

the correct explanation of assertion.
(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.

32.	 The most reactive nucleophile among the following is
(a)	 CH3O–	 (b)	 C6H5O–

(c)	 (CH3)2CHO–	 (d)	 (CH3)3CO–

33. 	When CH3CHClCH2CH3 is treated with alcoholic KOH, the 
major product is
(a)	 CH3  CH  CH  CH3
(b)	 CH2  CH  CH2  CH3
(c)	 CH3  CHOH  CH2  CH3
(d)	 CH3  CH2  CH2  CH3

34.	 Match the column I and column II and mark the appropriate choice.

Column I Column II

(A) CH3(CH2)3OH
NaBr

H2SO4, D
(i) CH3CH(Br)(CH2)2CH3

(B) (CH3)3COH 
Conc. HCl
room temp.

(ii) CH3CH2CH2Cl

(C) CH3CH(OH)(CH2)2CH3 
PBr3 (iii) (CH3)3CCl

(D) CH3CH2CH2OH 
SOCl2 (iv) CH3(CH2)3Br

(a)	 (A) → (iv), (B) → (iii), (C) → (i), (D) → (ii)
(b)	 (A) → (iv), (B) → (iii), (C) → (ii), (D) → (i)
(c)	 (A) → (iii), (B) → (iv), (C) → (i), (D) → (ii)
(d)	 (A) → (iii), (B) → (iv), (C) → (ii), (D) → (i)

35. 	Statement I : Boiling point of alkyl halides increases with 
increase in molecular weight.
Statement II : Boiling point of alkyl halides are in the order  
RI > RBr > RCl > RF.
(a)	 Both statement I and statement II are correct.
(b)	 Both statement I and statement II are incorrect.
(c)	 Statement I is correct but statement II is incorrect.
(d)	 Statement II is correct but statement I is incorrect.

36.	 Assertion : 2-Chloro-3-methylbutane on treatment with alcoholic 
potash gives 2-methyl-2-butene as major product.
Reason : The reaction occurs according to Saytzeff rule.
(a)	 If both assertion and reason are true and reason is the 

correct explanation of assertion.
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(b)	 If both assertion and reason are true but reason is not 
the correct explanation of assertion.

(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.

37.	 Which of the following compounds will show retention in 
configuration on nucleophilic substitution by OH– ion?

(a)	 CH3   C   H

Br

C6H13

	 (b)	 CH3   CH   Br

C6H5

(c)	 CH3   CH   Br

CH3

	 (d)	 CH3   CH   CH2Br

C2H5

38.	 Statement I : Alkyl halides are soluble in organic solvents.
Statement II : Alkyl halides are highly soluble in water.
(a)	 Both statement I and statement II are correct
(b)	 Both statement I and statement II are incorrect
(c)	 Statement I is correct but statement II is incorrect
(d)	 Statement II is correct but statement I is incorrect

39.	 Assertion : RBr reacts with AgNO2 to give RNO2.
Reason : AgNO2 is predominantly ionic.
(a)	 If both assertion and reason are true and reason is the 

correct explanation of assertion
(b)	 If both assertion and reason are true but reason is not 

the correct explanation of assertion
(c)	 If assertion is true but reason is false
(d)	 If both assertion and reason are false.

40.	 The best method to prepare neo-pentyl chloride is

(a)	 (CH3)3CCH2OH 
PCl5, D 	

(b)	 (CH3)3CCH2OH  
HCl, D

 

(c)	 (CH3)3CCH2OH 
SOCl2, pyridine 

 
(d)	 (CH3)3CCH2OH 

Cl2, hv

41.	 Assertion : Alkyl iodides darken on standing.
Reason  :  Alkyl iodides are prepared by Finkelstein reaction.
(a)	 If both assertion and reason are true and reason is the 

correct explanation of assertion
(b)	 If both assertion and reason are true but reason is not 

the correct explanation of assertion
(c)	 If assertion is true but reason is false
(d)	 If both assertion and reason are false.

42.	 Which of the following halides is not correct according to the 
name and classification?
(a)	 CH3CH2C(CH3)2CH2I 	 –	 1-Iodo-2, 2-dimethylbutane,

(Primary haloalkane)
(b)	 (CH3)2CHCH(Cl)CH3	 –	 2-Chloro-3-methylbutane,

(Secondary haloalkane)
(c)	 CH3C(Cl)(C2H5)CH2CH3	–	 2-Chloro-2-ethylbutane, 

(Secondary haloalkane)

(d)	 CH3CH2CHCHCH2CH3 

H3C Cl 

  – 3-Chloro-4-methylhexane, 
� (Secondary haloalkane)

43.	 The major product ‘Y ’ in the following reaction is
Cl EtONa HBr

Heat X Y

(a)	
Br

	 (b)	

Br

(c)	
Br

	 (d)	
HO

44.	 Assertion : Polar solvent slows down SN  reactions.
Reason : CH3  Br is less reactive than CH3Cl.
(a)	 If both assertion and reason are true and reason is the 

correct explanation of assertion.
(b)	 If both assertion and reason are true but reason is not 

the correct explanation of assertion.
(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.

45.	 Identify the products (A) and (B).

(i)	   CH3  CH  CH  CH3 
C2H5ONa

 (A) 

Br CH3

(ii)	   CH2  C  CH2CH3 
HBr

 (B) 

CH3

Peroxide

(a)	 (A)    CH3CH2  CH  CH3 

CH3

, (B)  CH3(CH2)2CH3
(b)	 (A)  CH3CH  CH(CH3)2 

OC2H5

	�

CH3

H

 (B)  Br  CH2  C  CH2  CH3

(c)	   (A)  CH3CH2  CH  CH2CH3

ONa

,

 (B)  BrCH2  C  CH2CH3

CH3

Br
(d)	 (A)  CH3CH2  CH2CH2CH3

(B)  CH3  CH  CH2CH3

Br
46. 	Statement I : SN1 mechanism is facilitated by polar protic 

solvents like water, alcohol etc.
Statement II : C6H5CH(C6H5)Br is less raective than  
C6H5CH(CH3)Br in SN1 reactions.
(a)	 Both statement I and statement II are correct.
(b)	 Both statement I and statement II are incorrect.
(c)	 Statement I is correct but statement II is incorrect.
(d)	 Statement II is correct but statement I is incorrect.

47.	 Assertion : Allyl halides are more reactive than vinyl halides.
Reason : Vinyl halides do not react with nucleophilic reagents.
(a)	 If both assertion and reason are true and reason is the 

correct explanation of assertion.
(b)	 If both assertion and reason are true but reason is not 

the correct explanation of assertion.
(c)	 If assertion is true but reason is false.
(d)	 If both assertion and reason are false.
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48.	 Allyl chloride on dehydrochlorination gives
(a)	 propadiene	 (b)	 propylene
(c)	 allyl alcohol	 (d)	 acetone.

49.	 Halogen acids react with alcohols to form alkyl halides. The 
reaction follows a nucleophilic substitution mechanism. What 
will be the major product of the following reaction?

 CH3  CH  CH  CH3 + HCl 

CH3

OH

(a)	  CH3CH  CH  CH3

CH3 Cl

	 (b)	  CH3CH  CH  CH3

CH3Cl

(c)	  CH3  C  CH2CH3

CH3

Cl

	 (d)	 CH3CH2CH2CH2CH2Cl

50.	 Which of the following compounds can yield only one 
monochlorinated product upon free radical chlorination?
(a)	 2, 2-Dimethylpropane	 (b)	 2-Methylpropane
(c)	 2-Methylbutane	 (d)	 n-Butane

51.	 Consider the following reaction and identify X and Y.

	 CH3CH2CH2I 
alc. KOH

 X  
Br2 Y

(a)	 X = CH3CH  CH2,  Y = CH3  CH  CH2Br

Br
(b)	 X = CH3CH2CH2OH,  Y = CH3CH2CH2Br

(c)	 X = CH3  CH  CH3

OH

,  Y = CH3  CH  CH3

Br

(d)	 X = CH3CH   CH2,  Y = CH3CH2CH2Br

52.	 Which of the following haloalkanes is most reactive?
(a)	 1-Chloropropane	 (b)	 1-Bromopropane
(c)	 2-Chloropropane	 (d)	 2-Bromopropane

53.	 A mixture of two haloalkanes was treated with sodium metal 
in ether solution. After the reaction, the product formed was 
2-methylpropane. The two haloalkanes present in the mixture were
(a)	 2-chloropropane and chloromethane
(b)	 chloropropane and chloroethane
(c)	 2-chloropropane and chloroethane
(d)	 chloroethane and chloromethane.

54.	 Match List with List II.
1-Bromopropane is reacted with reagents in List I to give 
product in List II.

List I (Reagent) List II (Product)
A. KOH (alc.) I. Nitrile
B. KCN (alc.) II. Ester
C. AgNO2 III. Alkene
D. H3CCOOAg IV. Nitroalkane

Choose the correct answer from the options given below :
(a)	 A-I, B-III, C-IV, D-II	 (b)	 A-III, B-I, C-IV, D-II
(c)	 A-I, B-II, C-III, D-IV	 (d)	 A-IV, B-III, C-II, D-I

55.	 Which of the following reactions does not take place?
(a)	 C2H5Br + KNO2  C2H5  O  N  O + KBr

(b)	 C2H5Br + AgNO2  C2H5  N
O

O
 + AgBr

(c)	 C2H5Br + AgCN  C2H5NC + AgBr
(d)	 C2H5Br + KCN  C2H5NC + KBr

56.	 Assertion : Nucleophilic substitution reaction on an optically 
active halide gives a mixture of enantiomers.
Reason : The reaction should be in accordance with SN1 
mechanism.
(a)	 Both assertion and reason are true and reason is the 

correct explanation of assertion.
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.

57.	 Which of the following products as shown by the 
dehydrohalogenation of alkyl halides with sodium ethoxide 
in ethanol is correctly marked as major product?

(i)	
Br

CH3

C2H5ONa
C2H5OH

(Minor)

CH3 CH2

(Major)

(ii)	 CH3  C  CH2CH3

Br

CH3

C2H5ONa

C2H5OH

CH2  C  CH2CH3 + CH3  C  CHCH3

CH3 CH3
(Minor) (Major)

(iii)	 CH3  C  C  CH2CH3

CH3 CH3

CH3 Br

C2H5ONa

C2H5OH

CH3  C  C  CH  CH3 + CH3  C  C  CH2  CH3

CH3

CH3 CH3 CH3 CH2

CH3
(Major) (Minor)

(a)	 (i) and (ii)	
(b)	 (i) and (iii)	
(c)	 (ii) and (iii)	
(d)	 (ii) only

58.	 Assertion : CH3  CH  CH2CH3

Br

 on reaction with alcoholic 
KOH gives CH3CH  CHCH3 as a result of dehydrohalogenation.
Reason : Elimination reaction takes place in accordance with 
Markownikoff’s rule.
(a)	 Both assertion and reason are true and reason is the 

correct explanation of assertion.
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.
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59.	 Which one of the following is not correct order of boiling 
points of the alkyl halides?
(a)	 CHCl3 > CH2Cl2	 (b)	 CH3(CH2)3Cl > CH3(CH2)2Cl
(c)	 (CH3)3CCl > (CH3)2CHCH2Cl
(d)	 CH3(CH2)3Cl > CH3CH2CHClCH3

60.	 Match the isomers given in column I with their names given 
in column II and mark the appropriate choice.

Column I Column II
(A) Br (i) 2-Bromo-3-methylbutane

(B)
Br

(ii) 2-Bromopentane

(C) Br (iii) 1-Bromo-3-methylbutane

(D) Br (iv) 1-Bromo-2-methylbutane

(a)	 (A) – (iii), (B) – (i), (C) – (iv), (D) – (ii)	
(b)	 (A) – (iv), (B) – (iii), (C) – (ii), (D) – (i)
(c)	 (A) – (i), (B) – (ii), (C) – (iii), (D) – (iv)	
(d)	 (A) – (ii), (B) – (iii), (C) – (iv), (D) – (i)

61.	 Match the reactions given in column I with the type of reaction 
mentioned in column II and mark the appropriate choice.

Column I Column II

(A) CH3 CH CH CH3 + C2H5ONa

CH3Br  

  CH3CH2  C  CH3

CH3

OC2H5

(i) b-elimination

(B) CH3CH2Br 
AgOH

 CH3CH2OH (ii) SN1 nucleophilic 
substitution

(C) CH3CH  CH2 + HBr

  
Peroxide

CH3CH2CH2Br

(iii) SN2 nucleophilic 
substitution

(D) CH3  CH2Br + alc. KOH 
 CH2  CH2

(iv) Kharasch effect

(a)	 (A) – (iv), (B) – (i), (C) – (ii), (D) – (iii)
(b)	 (A) – (ii), (B) – (iii), (C) – (iv), (D) – (i)
(c)	 (A) – (i), (B) – (ii), (C) – (iv), (D) – (iii)
(d)	 (A) – (iii), (B) – (i), (C) – (ii), (D) – (iv)

62.	 Identify ‘Z’ in the following sequence of reactions

C3H7I 
alc. KOH

 X 
NBS, hu

D  Y
alc. KCN

 Z	

(a)	 (CH3)2CH  CN 	 (b)	 Br  CH  CH  CN
(c)	 CH2   CH  CH2CN	 (d)	 CH2  CH  CHBr  CN

	Haloarenes
63.	 Arrange the following compounds in order of increasing dipole 

moment: toluene (I), m-dichlorobenzene (II), o-dichlorobenzene (III), 
p-dichlorobenzene (IV).

(a)	 I < IV < II < III	 (b)	 IV < I < II < III
(c)	 IV < I < III < II	 (d)	 IV < II < I < III

64.	 The halide which does not give precipitate when warmed with 
alcoholic AgNO3 solution is
(a)	 chlorobenzene	 (b)	 benzyl chloride
(c)	 allyl chloride	 (d)	 tert-butyl chloride.

65.	 Which one of the following will react fastest with aqueous NaOH?

(a)	

Cl

CH3

	 (b)	

CH3

(c)	
CH2Cl

	 (d)	

O

CH2  C  Cl

66.	 Which of the following will give yellow precipitate on shaking 
with an aqueous solution of NaOH followed by acidification 
with dilute HNO3 and addition of AgNO3 solution?

(a)	

I

	 (b)	 I CH2Cl

(c)	
CH2I

Cl
	 (d)	 CH3 Br

67.	
A BCH  CH2Br alc KOH

NaNH2

NaNH2

CH3CH2Cl

Br

A and B are

(a)	 A = 
CH  CH2

	,	B = 
CH2  CH3

(b)	 A = 
C  CH

	 ,	B = 
C  C  CH2 CH3

(c)	 A = 
C  CH

 	 ,	B = 
CH2CH2C  CH

(d)	 A = 
C  CH

 	 ,	B = 
C  C  CH3

68.	 Which of the following on treatment with NaNH2 in liquid NH3 
gives m- anisidine?
(a)	 o-Bromoanisole	 (b)	 m-Bromoanisole
(c)	 Both (a) and (b)	 (d)	 p-Bromoanisole

69.	 Which of the following is a free radical substitution reaction?

(a)	  + Cl2

CH3  CH2Cl
hu

(b)	 + CH3Cl
Anhy. AlCl3  

CH3
	

(c)	 + AgNO2

CH2NO2CH2Cl

(d)	 CH3CHO + HCN  CH3CH(OH)CN
70.	 Fluorobenzene can be conveniently prepared by 

(a)	 heating benzene diazonium tetrafluoroborate
(b)	 treating benzene with F2	
(c)	 the action of phenol with SF6	
(d)	 treating benzene with freon in presence of anhyd. AlCl3.
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71.	 o-Chlorotoluene on oxidation with KMnO4 and then react with 
methylchloride in presence of Na and ether gives
(a)	 2-methylbenzoic acid	 (b)	 o-chlorobenzyl alcohol 
(c)	 o-chlorobenzaldehyde	 (d)	 chlorobenzene.

72.	 Benzene reacts with n-propyl chloride in the presence of 
anhydrous AlCl3 to give

(a)	 3-Propyl-1-chlorobenzene	(b)	 n-propylbenzene
(c)	 iso-propylbenzene	 (d)	 no reaction.

73.	  CH  CHCH3 + HBr ? 

Major product of this reaction is 

(a)	

Br

CH2CHCH3	 (b)	

Br

CHCH2CH3	

(c)	 CH2CH2CH2Br	 (d)	 no reaction.

74.	 The compound
Br

+ 2Li A + LiBr
Ether

Identify the product ‘A’.
(a)	 C6H5Li	 (b)	 CH3Li	 (c)	 C6H4Li2	 (d)	 C6H5LiBr

75.	 Bottles containing C6H5I and C6H5CH2I lost their original labels. 
They were labelled A and B for testing. A and B were separately 
taken in test-tubes and boiled with NaOH solution. The end 
solution in each tube was made acidic with dilute HNO3 and 
some AgNO3 solution added. Solution B gave a yellow precipitate. 
Which one of the following statements is true for the experiment?
(a)	 Addition of HNO3 was unnecessary
(b)	 A was C6H5I
(c)	 A was C6H5CH2I	 (d)	 B was C6H5I.

76. 	Which of  the fo l lowing is  the best  synthes is  of 
1-bromo-3-chlorobenzene?

(a)	
Cl HNO3

H2SO4

HONO Cu2Br2

Cold

Zn

HCl

(b)	
NO2 Cl2

AlCl3

HONO Cu2Br2

Cold

Zn

HCl

(c)	
Br SO3

H2SO4

H2SO4

60%

Cl2
AlCl3

(d)	
Br Cl2

AlCl3
77.	 The reactivity of the compounds (i)MeBr, (ii) PhCH2Br, (iii) MeCl, 

(iv) p-MeOC6H4Br decreases as  
(a)	 (i) > (ii) >(iii) > (iv)	 (b)	 (iv) > (ii) >(i) > (iii)
(c)	 (iv) > (iii) >(i) > (ii)	 (d)	 (ii) > (i) >(iii) > (iv)

78.	 The decreasing order of reactivity of	   
m-nitrobromobenzene (I);  2,4,6-trinitrobromobenzene (II); 
p-nitrobromobenzene (III); and  2,4-dinitrobromobenzene (IV); 
towards OH– ions is 
(a)	 I > II > III > IV	 (b)	 II > IV > III > I
(c)	 IV > II > III > I	 (d)	 II > IV > I > III

79.	 o-Chlorotoluene reacts with sodamide in liquid NH3 to 
give o-toluidine and m-toluidine. This proceeds through an 
intermediate

(a)	

CH3

	 (b)	

CH3

	 (c)	

CH3

	 (d)	
Cl

CH3

80.	 Phenylmagnesium bromide reacts with methanol to give
(a)	 a mixture of anisole and Mg(OH)Br
(b)	 a mixture of benzene and Mg(OMe)Br
(c)	 a mixture of toluene and Mg(OH)Br
(d)	 a mixture of phenol and Mg(Me)Br.

81.	 Statement I : o-Dichlorobenzene has higher melting point 
than p-dichlorobenzene.
Statement II : Stronger the van der Waal’s forces of attraction, 
lower is the melting point.
(a)	 Both statement I and statement II are correct.
(b)	 Both statement I and statement II are incorrect.
(c)	 Statement I is correct but statement II is incorrect.
(d)	 Statement II is correct but statement I is incorrect.

82.	 Which of the following is not correctly matched with its IUPAC 
name?
(a)	 CHF2CBrClF   : 1-Bromo-1-chloro-1,2,2-trifluoroethane
(b)	 (CCl3)3CCl   : 2-(Trichloromethyl)-1,1,1,2,3,3,3-heptachloro
� propane
(c)	 CH3C(p-ClC6H4)2CH(Br)CH3 : 2-Bromo-3,3-bis-

(4-chlorophenyl)butane
(d)	 o-BrC6H4CH(CH3)CH2CH3  : 2-Bromo-1-methylpropylbenzene

83.	 Match the column I with column II and mark the appropriate 
choice.

Column I Column II

(A) Cl

Na
ether

Cl2
FeCl3

(i) CH3CH2CH2Br

(B)

CH3  C  Br

CH3

CH3

KOH

C2H5OH

CH3  C

CH3

CH2

HBr

Peroxide

(ii)

NO2

OH

(C) Cl

conc. HNO3

conc. H2SO4

NO2

Cl

NaOH

dil. H+

(iii)

(D)

CH3  CH  CH3
KOH

C2H5OH

Cl

CH3CH  CH2 
HBr

Peroxide

(iv)

CH3  CH 

CH2  Br

CH3
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(a)	 (A) – (iv), (B) – (ii), (C) – (i), (D) – (iii)	
(b)	 (A) – (iii), (B) – (iv), (C) – (ii), (D) – (i)
(c)	 (A) – (ii), (B) – (i), (C) – (iii), (D) – (iv)	
(d)	 (A) – (i), (B) – (iii), (C) – (iv), (D) – (ii)

84.	 A compound X with molecular formula C7H8 is treated with 
Cl2 in presence of FeCl3. Which of the following compounds 
are formed during the reaction?

(a)	
Cl

,

Cl

CH3 CH3

	 (b)	
Cl

,

Cl
Cl

Cl
CH3 CH3

(c)	
Cl

,
Cl

CH3 CH3

 	 (d)	
Cl

,
Cl Cl

CH3 CH3

85.	 Assertion : p-Dichlorobenzene is less soluble in organic solvents 
than the corresponding o-isomer.
Reason : o-Dichlorobenzene is polar while p-dichlorobenzene 
is not.
(a)	 Both assertion and reason are true and reason is the 

correct explanation of assertion.
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.

86.	 Compound from the following that will not produce precipitate 
on reaction with AgNO3 is

(a)	 Br	

(b)	 CH==CH—CH2—Br

(c)	
Br

	 (d)	
Br

87.	
NaNO2 + HCl Cu2Br2

0-5°C.
X Y

NH2

.  X and Y in the reaction are

(a)	

+ –

,

N2Cl Br

 	 (b)	

+ –

,

N2Cl Br
Br

(c)	

+ –

,

N2Cl Br

Br
 	 (d)	

+ –

,

N2Cl Br

BrBr

88.	 The end product (Q) in the following sequence of reactions is

Cl2 / FeCl3Zn

OH

D
Na/etherPA Q

(a)	
Cl

	 (b)	
CH3

(c)	 	 (d)	
OH

89.	 Which of the following is the most reactive towards nucleophilic 
substitution reaction?
(a)	 ClCH2  CH  CH2	 (b)	 CH2  CH  Cl
(c)	 CH3CH  CH  Cl	 (d)	 C6H5Cl

90.	 Identify A and predict the type of reaction.

NaNH2 A

OCH3

Br

(a)	

OCH3

NH2
and elimination addition reaction

(b)	

OCH3

Br
and cine substitution reaction	

(c)	

OCH3

and cine substitution reaction

(d)	
NH2

OCH3

 and substitution reaction

91.	 Which of the following biphenyls is optically active?

(a)	

I

I

	  (b)	

CH3

CH3

(c)	

I

O2N

	 (d)	  

I I

Br Br

	Polyhalogen Compounds
92.	 Cyanoform is a  acid than chloroform.

(a)	 weaker	 (b)	 stronger
(c)	 both acidic and basic	 (d)	 neutral

93.	 Haloform reaction cannot be used to prepare
(a)	 CHF3	 (b)	 CHCl3	 (c)	 CHBr3	 (d)	 CHI3

94.	 1,3-Dichloropropane reacts with Zn and NaI and gives  
(major product)
(a)	 propane	 (b)	 propene
(c)	 cyclopropane	 (d)	 n-propyl iodide.

95.	 A dihalogen derivative (A) of a hydrocarbon having two carbon 
atoms reacts with alcoholic potash and forms another hydrocarbon 
which gives a red precipitate with ammoniacal cuprous chloride. 
Compound A gives an aldehyde when treated with aqueous 
KOH. What is the original compound A?
(a)	 CH3CHCl2	 (b)	 CH2Cl.CH2Cl
(c)	 Both (a) and (b)	 (d)	 None of these.
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Selected Previous Years’
Questions (2020-2024)

96.	 When aqueous ethyl alcohol is distilled with bleaching powder, 
the product obtained is 
(a)	 acetone	 (b)	 trichloroacetone
(c)	 acetic acid	 (d)	 chloroform.

97.	 Westrosol is 
(a)	 CHCl  CCl2	 (b)	 Cl2CF2

(c)	 CHCl2  CHCl2	 (d)	 Cl3C  NO2

98.	 A yellow product is formed when acetone is warmed with aqueous 
sodium carbonate and iodine solution. The product is
(a)	 sodium iodide	 (b)	 sodium iodate
(c)	 iodoform	 (d)	 adduct of NaI and C3H8O

99.	 Hexachloroethane is also called as ________ .
(a)	 gammaxene	 (b)	 artificial camphor
(c)	 pyrene	 (d)	 artificial silk

100.	Some organic compounds are given in List I and their uses in  
List II. Choose the correct matching.

List I List II

(A) Triiodomethane (i) solvent for alkaloids

(B) p, p′-Dichlorodi-
phenyltrichloroethane

(ii) propellant in aerosols

(C) Trichloromethane (iii) antiseptic

(D) Dichloromethane (iv) insecticide

(a)	 (A) - (ii), (B) - (iv), (C) - (i), (D) - (iii)
(b)	 (A) - (iii), (B) - (iv), (C) - (i), (D) - (ii)
(c)	 (A) - (ii), (B) - (i), (C) - (iv), (D) - (iii)
(d)	 (A) - (iii), (B) - (i), (C) - (iv), (D) - (ii)

1.	 Elimination reaction of 2-bromopentane to form pent-2-ene is
(A)	 b-Elimination reaction	
(B)	 follows Zaitsev rule
(C)	 dehydrohalogenation reaction
(D)	 dehydration reaction.
(a)	 (A), (B), (C)	 (b)	 (A), (C), (D)
(c)	 (B), (C), (D)	 (d)	 (A), (B), (D)� (2020)

2.	 The major product formed in dehydrohalogenation reaction of 
2-bromopentane is pent-2-ene. This product formation is based 
on?
(a)	 Huckel’s Rule	 (b)	 Saytzeff’s Rule

(c)	 Hund’s Rule	 (d)	 Hofmann Rule� (2021)
3.	 The correct sequence of bond enthalpy of ‘C  X ’ bond is 

(a)	 CH3  Cl > CH3  F > CH3  Br > CH3  I
(b)	 CH3  F < CH3  Cl < CH3  Br < CH3  I
(c)	 CH3  F > CH3  Cl > CH3  Br > CH3  I
(d)	 CH3  F < CH3  Cl > CH3   Br > CH3  I� (2021)

4.	 Which of the following is suitable to synthesize chlorobenzene?
(a)	 Benzene, Cl2, anhydrous AlCl3
(b)	 Phenol, NaNO2, HCl, CuCl

(c)	 , HCl

(d)	

NH2

, HCl, heating� (2022)

5.	 The incorrect statement regarding chirality is 
(a)	 SN1 reaction yields 1 : 1 mixture of both enantiomers
(b)	 the product obtained by SN2 reaction of haloalkane  

having chirality at the reactive site shows inversion of 
configuration

(c)	 enantiomers are superimposable mirror images of each  
other

(d)	 a racemic mixture shows zero optical rotation.� (2022)

6.	 The given compound CH  CH  CH  CH2CH3

X

is an example of _______.
(a)	 allylic halide	 (b)	 vinylic halide
(c)	 benzylic halide		  (d)	 aryl halide� (2023)

7.	 The compound that will undergo SN1 reaction with the fastest 
rate is 

(a)	 Br	 (b)	 Br

(c)	
Br

	 (d)	 Br

CH3

� (2024)

8.	 Major products A and B formed in the following reaction 
sequence are

    

H3C
OH

PBr3 alc. KOH
DA

(major)
B

(major)

(a)	 A = ; B = 
H3CH3C

OH

(b)	 A = ; B = 
H3CH3C

Br

(c)	 A = ; B = 
H3C Br

OH
H3C

OH

(d)	 A = ; B = 
H3C Br

OH
H3C

OH

� (2024)
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CHECK   POINT - 1

1.	 (b)	:	C2H5Cl + KOH(aq) → C2H5OH + KCl

2.	 (c)	 :	
4 3 2 1

CH3

CH3CH2  CH  CH2  Br ; 1-Bromo-2-methylbutane

3.	 (b)	:	RX + Mg 
dry ether

 R  Mg  X
					               Grignard reagent

4.	 (a)	:	ClCH2CH2CH2Br + KCN → ClCH2CH2CH2CN + KBr
5.	 (b)	:	The reactivity order can be explained on the basis of C  X bond 
strength. Lower the bond strength, higher is the reactivity.

CHECK   POINT - 2

1.	 (d)	:	

CH3 CH3 CH3

Cl

Cl

Cl2
FeCl3

+ 

2.	 (c)	
3.	 (a)	:	Electron withdrawing groups like –NO2 facilitate nucleophilic 
substitution reaction in chlorobenzene.

4.	 (a)	:	 +

Cl Cl
NO2

NO2

Cl

1-Chloro-2-nitrobenzene
(minor)

1-Chloro-4-nitrobenzene
(Major)

HNO3

conc. H2SO4

5.	 (a)	:	If only aryl halide reacts with sodium in presence of ether, reaction 
is called “Fittig” reaction.

	 Cl + 2Na + Cl ether

CHECK   POINT - 3

1.	 (a)
2.	 (a)	:	Chronic chloroform exposure causes damage in liver and kidney 
as CHCl3 decomposes slowly into phosgene and hydrogen chloride.

	
Phosgene is an extremely poisonous gas.
3.	 (b)	:	Chlorofluorocarbons (CFCs) or freons are used as refrigerant in 
refrigerators and air-conditioners.
4.	 (b)	:	CHCl3 + [O] → COCl2 + HCl
	 Phosgene

5.	 (a)	:	Freons are chlorofluorocarbons introduced into the atmosphere 
from aerosol sprays and refrigerating equipments. They have a very long 

life time and when they reach stratosphere, they undergo photochemical  
decomposition and destroy ozone by the following sequence of reactions :

	 CF2Cl2 hu  CF2Cl• + Cl•

	 CFCl3 hu  CFCl2
• + Cl•

	 Cl• + O3  ClO• + O2

	 ClO• + O  Cl• + O2

1.	 (a)	:	Bond length ∝ 1
Bond energy

Order of bond length : C – I > C – Br  > C – Cl

2.	 (a) : Tertiary > Secondary > Primary.

3.	 (a)	:	CH2  CH2 + Cl2  CH2ClCH2Cl
						      (Ethylene dichloride)

4.	 (b)
5.	 (b)	:	CH3 

 CH  CH2 + HI CH3 
 CH  CH3

I

6.	 (b)	:	Alkenes undergo electrophilic addition reaction.

7.	 (d)	:	The replacement of halide group follows the order  
I– > Br– > Cl– > F–.
This reactivity order has been explained on the basis of greater bond length 
(maximum for C – I) which lowers the bond energy and makes the molecule 
less stable.

8.	 (d)	

9.	 (b)	:	CH CH==CH ClCH CH==CH3
Cl , 400 C

HCl 2
2

2 2− →

10.	 (d)	:	CH3CH2CHCH3

Br

 will undergo hydrolysis at the fastest rate because 

rate of reaction for hydrolysis of alkyl halides is 3° > 2° > 1°.

11.	 (c)	 :	RX + Mg  RMgX. 

Thus, Grignard reagent (RMgX) is formed by reaction of dry magnesium (Mg) 
with alkyl halide (RX) in the presence of dry ether.

12.	 (c)

13.	 (b)	:	CH3Br + AgF  CH3F + AgBr
This reaction is known as Swarts reaction.

14.	 (d)	:	   RX	    +    KOH      ROH + KX
	 Alkyl halide	 (aqueous)	 Alcohol

15.	 (c)	 :	Tertiary halide shows SN1 mechanism i.e., ionic mechanism. In 
the given reaction negative ion will attack on carbocation. Thus greater the 
tendency of ionisation (greater ionic character in M – F bond) more favourable 
will be reaction. The most ionic bond is Rb – F in the given examples thus most 
favourable reaction will be with Rb–F.

16.	 (c)	 :	C2H5Br + KCN  C2H5CN + KBr
					                Propane nitrile

17.	 (b)
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18.	 (d)	:	  + 10 Cl2   + 10 HCl

19.	 (d)

20.	 (d)	:	
Slow

CH3 
 C  Cl CH3 

 C  + Cl–
CH3

CH3

+

CH3
CH3

	

FastCH3 
 C   + OH– CH3 

 C  OH

CH3 CH3

+

CH3 CH3

21.	 (b)	:	The carbocation formed in SN1 reaction of alkyl halide is sp2 
hybridised and trigonal planar in shape.  
22.	 (c)

23.	 (a)	:	CH3 CH2Cl

CH3

CH

CH3

CH3 Cl

CH2 CH3 CH

CH3CH CH

Cl2

24.	 (d)	:	Halide exchange reaction is known as Finkelstein’s reaction.
25.	 (a)
26.	 (b)	:	Lower the bond strength of H – X bond, higher is the reactivity.
Order of bond strength, H – I < H – Br < H – Cl
Thus order of reactivity, H – I > H – Br > H – Cl
27.	 (c)	 :	PCl5 is used to prepare alkyl halides from alcohols.
28.	 (a)	:	Industrial preparation of ethyl bromide - By refluxing alcohol with 
constant boiling HBr (48%) in presence of little concentrated sulphuric acid.

	 C2H5OH + HBr 
H2SO4 (conc.)

reflux
 C2H5Br + H2O

29.	 (c)	 :	Ethyl alcohol forms ethyl chloride with thionyl chloride in presence 
of pyridine.

CH3CH2OH + SOCl2 
Pyridine

 CH3CH2Cl + SO2 + HCl

30.	 (b)	:	

NH2 N  NCl

Aniline Benzene diazonium
chloride

0°C

HBF4NaNO2 + HCl

Diazotisation
–HCl

+ –

�
 FluorobenzeneBenzene diazonium

tetrafluoroborate

+ –C6H5N2BF4 C6H5F + BF3 + N2
D

31.	 (d) : CH3 group in toluene is an o, p-directing group, i.e. o- and 
p-chlorotoluene is obtained.
32.	 (c)					     33.	 (b)
34.	 (b)	:	Halogens are somewhat deactivating but o, p-directing. As a result, 
aryl halides undergo the usual electrophilic substitution reactions less readily 
than benzene.
35.	 (b)	:	Due to resonance stabilisation in aryl halides, C  X bond acquires 
a partial double bond character.
36.	 (b)	:	Chlorobenzene is prepared commercially by Raschig process.

2 2+ 2HCl + O2

Cl

+ 2H2O
Cu2Cl2, 220°C

37.	 (a)	:	I < II < IV < III
The order of reactivity is dependent on the stability of the intermediate 
carbocation formed by cleavage of C—X bond. The 3° carbocation (formed 
from III) will be more stable than its 2° counter part (formed from IV) which 
in turn will be more stable than the arenium ion (formed from I). Also, the 
aryl halide has a double bond character in the C—X bond which makes the 
cleavage more difficult. However, inspite of all the stated factors, II will be more 
reactive than I due to the presence of the electron withdrawing –NO2 group, 
C—X bond becomes weak and undergoes nucleophilic substitution reaction.

38.	 (a)	:	 Cl OH + NaCl+ NaOH 300°C

39.	 (c)	 :	Alkyl aryl halides are prepared by Wurtz–Fittig reaction.

40.	 (b)	:	Aryl halides can be prepared by the decomposition of aryl diazonium 
salts in presence of copper halides solution dissolved in the corresponding 
halogen acid, the diazo group is replaced by a halogen atom. This reaction 
is known as Sandmeyer’s reaction.

	

+ –

CuCl/HCl
D

ClN2Cl

Diazonium salt Chlorobenzene

41.	 (d)
42.	 (d)	:	C6H5NH2 C6H5N2Cl C6H5Cl+ –HNO2 CuCl

0°C

43.	 (d) : Carbonyl chloride (COCl2).

44.	 (c) : Carbon tetrachloride.

45.	 (a) : CHCl3 gives carbylamine test.

RNH2 + CHCl3 + 3KOH(alc.) 
∆ →  RNC   +   3KCl + 3H2O

	 Alkyl isocyanide

46.	 (a)

47.	 (b)	:	To prevent oxidation of CHCl3 to COCl2, which occurs in the 
presence of sunlight, it is stored in dark coloured bottles.

48.	 (b)	:	Carbon tetrachloride (CCl4) has tetrahedral structure and its four polar 
C – Cl bond moments cancel each other which results in net zero dipole moment.

49.	 (b)	:	Chlorofluorocarbons (CFCs) and freons reach to the stratosphere, 
where they undergo photochemical decomposition and destroy ozone.

50.	 (c)	 :	CCl4 is used as solvent in dry cleaning of clothes.

1.	 (b)	:	The reactivity order of alcohols towards halogen acids is 3° > 2° > 1°, 
since the stability of carbocations is of the order  3° > 2°  > 1°.

2.	 (d)	:	 KCN
–KCl

Butane nitrile

CH3CH2CH2Cl CH3CH2CH2CN

3.	 (a)	:	CH3 – Br + AgCN  CH3 – N  C 
H3O+

			                                       (A)
CH3NH2 + HCOOH

   					            			          (B)

4.	 (b)	:	CH3CH2CH2Br KOH (ethanolic)  CH3CH=CH2 + KBr + H2O
	    	   n-Propyl bromide  		        Propene

Ethanolic KOH causes dehydrohalogenation.

5.	 (d)	:	Tertiary alcohols are most reactive towards conc. HCl. Hence, the 
reaction can be conducted at room temperature only, while primary and 
secondary alcohols require the presence of a catalyst ZnCl2.
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6.	 (b)	:	Williamson’s synthesis involves the formation of ethers by heating 
alkyl halides with sodium or potassium alkoxides.
	 C2H5Br + CH3ONa  C2H5OCH3 + NaBr

7.	 (b)	:	The isomer (2-chlorobutane) of the molecular formula (C4H9Cl) 
has an asymmetric carbon atom and is optically active.

		

H

*

Cl

C2H5 
 C 

 CH3,    C* - Asymmetric C-atom

All the four valencies of central carbon atom are satisfied by different groups 
or atoms.

8.	 (a)	:	RX + NaI  RI + NaX
This reaction is known as Finkelstein reaction.

9.	 (d)	:	2° Alkyl halides on treatment with alcoholic KOH preferably undergo 
elimination rather than substitution to give alkenes in accordance with Saytzeff 
rule. Usually the more stable trans-alkenes predominate in this reaction. Thus 
2-bromopentane gives trans 2-pentene.

2-Bromopentane

KOH (alc.)
D

trans-2-Pentene

H3C

CH2CH3H

H
C  C

Br

CH3CH  CH2CH2CH3

10.	 (c)	 :	Fluoro derivatives of alkanes can be obtained by halogen exchange 
method using inorganic fluorides such as SbF3, AgF, HgF2, etc.
	 2C2H5Cl + Hg2F2  2C2H5F + Hg2Cl2 (Swart’s reaction)

11.	 (b)	:	Primary alkyl halides prefer to undergo SN2 reaction. Due to less 
steric hindrance the incoming nucleophile interacts with alkyl halide causing 
C — X bond to break while forming C — Nu bond. These two processes take 
place simultaneously in single step without any intermediate.

12.	 (a)	:	Peroxide effect is observed only in case of HBr. Therefore, addition 
of HCl to propene even in the presence of benzoyl peroxide occurs according 
to Markownikoff’s rule.

	

HCl
(C6H5COO)2

CH3 
 CH 

 CH3

Cl

CH3CH  CH2

13.	 (d)	:	2RX Na
ether

 R – R

14.	 (a)	:	Direct chlorination of alkanes takes place in presence of sunlight 
(UV light).

15.	 (a)	:	As the steric hindrance at the a-carbon, i.e., carbon attached to 
X increases, the reactivity of the alkyl halide towards SN2 reaction decreases. 
Therefore, MeX is most reactive.

16.	 (d)

17.	 (b)	:	(i) – (A), (ii) – (B), (iii) – (C), (iv) – (D)

18.	 (a)	:	Allylic position is the carbon atom next to double bond hence, in 

Br

CH3CH  CH  C(CH3)2

— Br is at allylic position.

19.	 (a)	:	The reaction produces ester
	 RCOOAg + R′X → RCOOR′ + AgX

20.	 (b)	:	Diethylbromomethane is

	

Br
45 123

CH3CH2  CH  CH2CH3

Its IUPAC name is 3-Bromopentane.

21.	 (d)	:	Propene reacts with HCl in presence and absence of peroxides to 
give 2-chloropropane. Therefore, options (a) and (b) are wrong.
Option (c) is also wrong because propene reacts with Cl2 to give propylene 
chloride which upon hydrolysis with aqueous KOH gives propylene glycol, i.e.,

CH3CH  CH2 
Cl2  CH3 – CHCl – CH2Cl aq. KOH  CH3 – CHOH – CH2OH

				                            			    Propylene glycol

22.	 (b)	:	R-CH2-Br + I–
SN2

reaction

d– d–
C

H H

R

BrI

Transition state
R-CH2-I + Br–

23.	 (c)	 :	Boiling points of isomeric haloalkanes decrease with increase in 
branching.

24.	 (b)

25.	 (a)	:	CH3CH2  *CHBr  CH3  : 2-Bromobutane

26.	 (a)	:	

C2H5

CH3 
 CH 

 Br will give a racemic mixture on nucleophilic 

substitution by OH– ion since the alkyl halide has a chiral carbon atom. 
During the SN1 reaction a mixture of enantiomers is formed which are present 
in equal proportions.

27.	 (c)	 :  
(excess)

CH3Cl + NH3 CH3NH2 + HCl

A mixture of primary, secondary and tertiary amines is formed if excess of 
alkyl halide is taken.
Primary amine is obtained as a major product by taking large excess of 
ammonia.

28.	 (c)	 :	RX + AgCN  RNC + AgX
		             		            (A)

	 RX + KCN  RCN + KX
	     		           (B)

Both C and N can donate electron pairs. Since KCN is predominantly ionic 
and C- C bond is more stable than C-N bond in case of KCN, attack takes 
place through carbon atom.
AgCN is predominantly covalent hence only nitrogen pair is available for 
bonding resulting in formation of isocyanide.

29.	 (a)	:	Compound (A) is enantiomer of compound (A) because the 
configuration of two groups, i.e., CH3 and C2H5 in them is reversed at the 
chiral carbon.

30.	 (a)	:	According to Saytzeff’s rule, the more substituted product is more 
stable and is formed as major product. Hence (A) is the major product (80%) 
and (B) is the minor (20%) and less stable product.

31.	 (a)	:	IUPAC name of tertiary butyl chloride is 2-chloro-2-methylpropane.

32.	 (c)	 :	Presence of an electron withdrawing group (–NO2) at ortho and 
para position facilitates nucleophilic substitution. The effect of presence of 
electron withdrawing group is very less at meta position.

33.	 (d)	:	When in aryl halides the electron withdrawing groups are attached 
at ortho and para positions to the chlorine atom then the removal of chlorine 
atom as Cl– ion becomes easy, therefore, 2,4,6-trinitrochlorobenzene is the 
most reactive among given aryl halides.

34.	 (c)	 :	

CH2 CH2CH2 CH3

+ HCl

CH CH

Cl

(A)
(Markownikoff’s addition)
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35.	 (c)	 :
	

Cl
NO2

NO2

OH –
Cl

NO 2

NO 2

OH

– OH
–Cl–

– NO 2

NO2

OH

NO2

NO2

NaOH

–H2O

O Na+–

The reaction occurs by activated nucleophilic substitution.

36.	 (a)	:	Density increases with increase in number of carbon atoms, number 
of halogen atoms and atomic mass of halogen atoms.

37.	 (a)	:	Cl in 2,4,6-trinitrochlorobenzene is activated by three NO2 groups 
at o – and p-positions and hence undergoes hydrolysis most readily.

38.	 (b)	:	Cl+ is an electrophile formed by the following reaction.
AlCl3 + Cl2  AlCl4

– + Cl+

Cl+ attacks the benzene ring to give chlorobenzene.

39.	 (c)	 :	Due to resonance, C—Cl bond in chlorobenzene acquires a partial 
double bond character and hence, is shorter and stronger than in methyl 
chloride.

40.	 (b)	:	 FeCl3+ X2

X

X
+

CH3
CH3

CH3

It is an example of electrophilic substitution reaction.

41.	 (d)	:	Due to symmetry, p-dichlorobenzene fits closely in the crystal 
lattice and hence has the highest melting point.

42.	 (d)	:	—Cl group is an ortho-para-directing group.

43.	 (a)	:	(i) → (b), (ii) → (d), (iii) → (a), (iv) → (c)

44.	 (a)	:
	

+ –
NH2

N2Cl Cl

+ N2

(Y)

NaNO2 + HCl Cu2Cl2
273-278 K

45.	 (b)	:	(i) → (b), (ii) → (d), (iii) → (e), (iv) → (a), (v) → (c)

46.	 (b)	:	1,2-dichloroethane is a vic-dihalide since two Cl atoms are present 
on vicinal carbon atoms (adjacent).

47.	 (d) :	Vicinal dihalides have halogens on adjacent C-atoms. Thus, 
CH3CHClCH2CH2Cl is not a vicinal dihalide.

48.	 (c)	 :	CCl4 is used as fire extinguishers under the name pyrene. The 
dense incombustible vapours of CCl4 form protective layer on the burning 
objects and prevent the oxygen or air to come in contact with them.

49.	 (b)	:	Ethylidene chloride is a gem-dihalide, CH3 — CHCl2 in which both 
halogen atoms are attached to the same carbon atom.

50.	 (d)	:	Ethyl alcohol retards the oxidation of CHCl3 to phosgene as well 
as it converts any phosgene formed to harmless diethyl carbonate.

COCl2 + 2C2H5OH  (C2H5)2CO3 + 2HCl
                                       Diethyl carbonate

1.	 (b)	:	CH3Cl, CH3F, CH3Br.

2.	 (b)	:	Primary benzylic halides show higher reactivity in SN1 reactions than 
primary alkyl halides. This is due to the greater stabilisation of the benzylic 
carbocation intermediates by resonance.

3.	 (a)	:	(CH3)3CMgCl + DOD  (CH3)3CD + Mg(OD)Cl
This reaction is an example of double decomposition with compounds 
containing active hydrogen. We know that deuterium is an isotope of hydrogen. 
So it also shows this reaction.

4.	 (a)	:	

R  CH  R

O

OH

2R  MgX + H  C  O  CH2  CH3

(i) Dry ether
(ii) H3O+

5.	 (c)	 :	CH3CH2O– : SN2 attack
Since, substrate is tertiary allylic halide, so reaction follows SN2 path

CH3 CH3

CH3CH2O–

CH3

CH3 CH3CH2O

CH3 CH3CH3

C CC C

Ph CH3

Br Ph + BrC C

Me3CO¯/Me3COH : Bulky base leads to elimination.

6.	 (b)	:	Out of CH3COCH3, CH3CHO, CH3CH2CHO and (CH3)2CHCHO, two 
pairs containing a total of six carbon atoms are:
(i)  CH3COCH3 + CH3CH2CHO
(ii)  CH3CHO + (CH3)2CHCHO
The alkenes which will give these pairs of compounds on ozonolysis are:

CHCH2C
3

3CH
CH

and
3CH

3CH
3CH

3CH CHCHCH

4-Methyl-2-pentene2-Methyl-2-pentene

These two alkenes can be obtained as dehydrohalogenation products if the 
alkyl halide is

	

CH 
 CH  CH2CH3

3-bromo-2-methyl pentane

CH3

CH3

Br

7.	 (a)

8.	 (c)	 :	 D
–3H2O

–I2 HI

Glycerol unstable

CH2OH CH2I CH2

CH2OH CH2I CH2I

CHOH CHI CH+ 3HI

 

–I2 HI

unstable 2-Iodopropane

CH3
CH3 CH3

CH3CH2I CH2

CHI CHI CH  I 

9.	 (a)	:	The stability of carbonium ions has the following order

⊕ ⊕ ⊕ ⊕CH3 < CH3  CH2 < CH3  CH  < CH3  C

CH3

CH3

CH3
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therefore, the formation of CH3

⊕
 requires more heat and DH1° (the enthalpy 

of ionisation of CH3Cl) will be maximum and DH4° is minimum.

10.	 (d)	:	 dry
ether

CH3 CH3

CH3CHCH2MgBr CH3CHCH3 + C2H5OMgBr+ C2H5OH

Grignard reagent reacts with compounds containing active hydrogen atoms 
to form alkanes.
By active hydrogen we mean a hydrogen that is more acidic than in alkanes.

11.	 (b)	:	CH3CH2 – CH2Br alc. NaOH
X

 CH3CH = CH2 

CH3
 CH  CH3

Br

HBr
CH3COOH (20°C)

(Y)

12.	 (b)	:	R – COOAg + Br2 CCl4  R – Br + CO2 +  AgBr¯
The yield of alkyl bromide has the following order 

RR

R1° bromide 2° bromide

3° bromide

RCH2Br  >  RCHBr  >  R  C  Br

Since the mechanism of this reaction involves formation of free radicals.

13.	 (b) : Greater the stability of carbocation, greater the rate of hydrolysis.

14.	 (d) : Nucleophilic substitution through SN2 mechanism is governed by 
steric hindrance. Thus reactivity of 

	 1° R–X > 2° R–X > 3° R–X > Br

	 2 > 1 > 3 > 4

15.	 (b)	:	In I, II and III, C-atom is attached to four different groups while 
in (IV) two similar groups (H) are present.

16.	 (c)	 :	The mechanism of allylic bromination is

CH2 CH2
Br

–HBr

CH2Br CH2

(II)

(I)

Br2

–Br

Since endocyclic (within ring) double bond is more stable than exocyclic 
(outside ring) double bond, therefore, initially formed less stable free radical 
(I) gets converted into the more stable free radical (II) which then reacts with 
Br2 to give the product.

17.	 (b)	:	(CH3)2CHOH 
SOBr2  (CH3)2CHBr

18.	 (d)	:	Stability of C—X bond decreases as the strength of  C—X bond 
decreases down the group with decrease in electronegativity. The stability 
of R—X bond decreases as

R—F > R—Cl > R—Br > R—I
Hence, reactivity of R — X bond increases as 

R—F < R—Cl < R—Br < R—I

19.	 (b)	:	Ability to accommodate a positive charge determines the ease of 
heterolysis leading to SN1 mechanism. This ability to accommodate positive 
charge increases in the 2° alkyl halide since it has two alkyl groups as 
compared to one in 1° alkyl halide.

20.	 (a)	:	CH3  CH2  CH2  Cl + CH3  CH  CH3

Cl

2-Chloropropane1-Chloropropane

alc. KOH

CH3  CH  CH2
Prop-1-ene

21.	 (b)	:	It is known as Swarts reaction.

22.	 (d)	:	 *C

H

CH3
ClCH3CH2CH2

2-Chloropentane has a chiral carbon atom.

23.	 (a)	:	

Br

alc. KOH HBr
PeroxideCH3  CH  CH3 CH3  CH  CH2

NaI
AcetoneCH3CH2CH2Br CH3CH2CH2I

24.	 (a)	:	SN1 reaction proceeds with racemisation.

25.	 (b)	:	(i) 
Cl

 will react faster because tert. carbocation  will be 

more stable.

(ii)	

Cl

 will react faster due to greater stability of sec. 
carbocation.

26.	 (c)	 :	CH3  CH  CH3 + Mg CH3  CH  CH3

Br MgBr
(X)

Dry ether

CH3  CH  CH3

OD
(Y)

D2O

27.	 (b) : In SN2 reaction, since nucleophile attacks from the back side, 
hence, the most favourable substrate will be primary alkyl halide because 
more number of alkyl groups will hinder the approach of nucleophile to the 
carbon atom of C—X bond. Among the primary alkyl halides most favourable 
is methyl halide.

28.	 (a) : In the SN2 reaction, in the transition state, there will be five groups 
attached to the C-atom at which reaction occurs. Thus, there will be crowding 
in the transition state and the bulkier the groups, greater the steric effect 
and hence, reaction will be more hindered.

29.	 (a)	:	CH3Cl KCN  CH3CN 
H+/H2O

 CH3COOH

30.	 (a)	:	Only 1° alkyl halides, i.e., CH3Br undergoes SN2 reaction.

31.	 (c)	 :	Due to resonance C–Cl bond acquires some double bond character 
in vinyl chloride.

32.	 (a)	:	Although due to +I effect of the CH3 groups, (CH3)2CHO– and 
(CH3)3CO– should be stronger bases but due to steric hindrance both are 
weaker nucleophiles than CH3O–. Further, due to resonance C6H5O– is the 
weakest nucleophile.

33.	 (a) : Saytzeff rule applies here and hence, a mixture of 1-butene and 
2-butene is obtained out of which 2-butene is the major product.

34.	 (a)
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35.	 (a)	:	Greater the molecular mass, stronger the van der Waals’ forces of 
attraction and hence, higher is the melting point/boiling point.

36.	 (a)	:	2-Chloro-3-methylbutane on treatment with alcoholic potash gives 
2-methyl-2-butene as main product.

37.	 (c)	 :	Reaction (1) is a SN1 substitution reaction which is a unimolecular 
nucleophilic substitution reaction depends on the concentration of substrate 
only not on base or nucleophile.
Reaction (2) is an elimination reaction which depends both on the 
concentration of substrate and on the base. Thus, changing the conc. of base 
affects the elimination reaction (reaction 2) but not SN1 reaction (reaction 1).

38.	 (c)	 :	Alkyl halides are very slightly soluble in water.

39.	 (c)	 :	Nitrite ion has two different nucleophilic sites, one is N atom and 
other is either of the two oxygen atoms. Reaction with unshared pair of N 
gives R  N  O

O

  while reaction with O gives R – O – N  O. AgNO2  is 

predominately covalent.

40.	 (d)

41.	 (b)	:	Iodides being less stable lose I2. The liberated I2 is absorbed by 
iodides to darken their colour.

42.	 (c)	 :	CH3C(Cl)(C2H5)CH2CH3

		

Cl

CH3  C  CH2  CH3

CH2  CH3

3 2

54

1

      3-Chloro-3-methylpentane (tert. haloalkane)

43.	 (a)	:	
Cl

(X)

Br

(Y)

EtO–Na+ HBr

D

44.	 (c) : CH3 – Br is more reactive than CH3 – Cl. The C – Br has bond 
dissociation energy of 293 kJ mol–1 while C – Cl bond has its dissociation 
energy of 351 kJ mol–1. As the bond dissociation energy increases, the ease 
of breaking of C – X bond and hence, the reactivity of haloalkanes decreases.

45.	 (b)	

46.	 (c) : Carbocation intermediate obtained from C6H5CH(C6H5)Br is more 
stable than that obtained from C6H5CH(CH3)Br because it is stabilized by two 
phenyl groups due to resonance. Therefore the former bromide is reactive 
than the latter in SN1 reactions.

47.	 (b) : In allyl halides the p-orbital of the halogen atom is  separated from 
the p MO of the double bond by a saturated sp3 hybridised carbon atom so, 
the halogen in allyl halides can be easily replaced which is not in the case 
of vinyl halides.

48.	 (a)	:	 alc. KOH, D
–HCl

allyl chloride propadiene

Cl  CH2  CH  CH2 CH2  C  CH2

49.	 (c)	 :	

Major Minor

CH3 CH3 

Cl H3C ClOH

CH3CHCHCH3 + HCl CH3CCH2CH3 + CH3CH CHCH3

The intermediate in the reaction is secondary carbocation that can change 
to more stable tertiary carbocation by 1,2-hydride shift.

+

+

1,2-hydride
shift

Cl–
CH3 CH3 

Cl

CH3 

CH3CHCHCH3 CH3CCH2CH3 CH3CCH2CH3

50.	 (a)	:	All the hydrogen atoms in 2, 2-dimethylpropane are equivalent, 
hence it can form only one monochlorinated product.

51.	 (a)	:	CH3CH2CH2I 
alc. KOH 

 CH3  CH  CH2
                                        X

	

Br2

X
Br

CH3  CH  CH2 CH3  CH  CH2Br

52.	 (d)	:	The alkyl halides are highly reactive, the order of reactivity is 
Iodide > bromide > chloride > (nature of the halogen atom).
Tertiary > secondary > primary.
Thus 2-bromopropane is the most reactive.

53.	 (a)	:	

CH3
2-Chloropropane

Chloromethane

CH3  CH  Cl + 2Na + Cl CH3

CH3

2-Methylpropane

CH3  CH  CH3 + 2NaCl

54.	 (b)	:
Br  CH2  CH2  CH3 CH2  CH  CH3

CH3CH2CH2CN

CH3CH2CH2NO2

CH3 COOCH2CH2CH3

KOH/(alc.)

KCN/(alc.)

AgNO2

CH3COOAg

Alkene

Nitrile

Ester

Nitroalkane

55.	 (d)	:	C2H5Br + KCN  C2H5CN + KBr
Due to ionic nature, the attack by CN– occurs through C atom and alkyl 
cyanide is formed.

56.	 (a)

57.	 (c)	 :	In (A) CH3 is major product while CH2 is 

minor product according to Saytzeff’s rule.

58.	 (c)	 :	Elimination reaction takes place in accordance with Saytzeff’s rule.

59.	 (c)	 :	(CH3)3 CCl > (CH3)2CHCH2Cl is not correct as boiling point of 
(CH3)3CCl is smaller than (CH3)2CHCH2Cl. It is due to large surface area and 
shorter alkyl chain.

60.	 (d)					    61.	 (b)	

62.	 (c)	 : CH3  CH2  CH2  I CH3  CH   CH2

alc. KCN

alc. KOH

NBS, hu D

H2C  CH  CH2CN H2C  CH  CH2Br

63.	 (b)	:	The dipole moment of p-dichlorobenzene is zero since the two equal 
dipoles oppose each other. The two dipoles are at 60° apart in o-dichlorobenzene 
but at 120° in m-dichlorobenzene, therefore, according to parallelogram law 
of forces, the dipole moment of o-dichlorobenzene is much higher than that of  
m-isomer. Toluene due to +I-effect of the –CH3 group has a small but finite 
dipole moment, therefore, the overall order is IV < I < II < III.

64.	 (a)	:	Only aryl halides, i.e., chlorobenzene, bromobenzene etc. are not 
hydrolysed by warming with alcoholic AgNO3 solution and hence, do not give 
precipitate.

65.	 (d)	:	 + 2NaOH(aq)

CH2  C  Cl

O

�
+ H2O + NaCl

CH2  C  ONa

O
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66.	 (c)	 :	Only benzyl halides i.e., p-iodobenzyl chloride and o-chlorobenzyl 
iodide undergo hydrolysis on shaking with an aqueous solution of NaOH. 
Since yellow precipitate of AgI is obtained; therefore, iodine must be present 
in the side chain and not in the nucleus.

	

NaOH HNO3

AgNO3 yellow ppt.

CH2I
NaI AgI

Cl

	

I

white ppt.
CH2Cl AgCl(i) NaOH

(ii) HNO3
(iii) AgNO3

67.	 (b) :	
CH  CH2 C  CH

(A)

BrBr

alc. KOH NaNH2
NaNH2 –NH3

CH  CNa C  C  CH2CH3

(B)

+–

CH3CH2Cl
–NaCl

68.	 (c)	 :	Both o- and m-bromoanisole give the same benzyne which 
ultimately gives m-anisidine.

69.	 (a)	:	 
Cl2C6H5CH3 C6H5CH2Cl is a free radical substitution reaction.

70.	 (a)	:	It is known as Balz-Schiemann reaction

	
+ +– –PhN2Cl + HBF4 PhN2BF4 PhF + BF3 + N2

D

71.	 (a)	:	 KMnO4

[O]

CH3 COOH COOH
Cl Cl CH3

+ Na + CH3Cl

72.	 (c)	 :	C6H6 + CH3CH2CH2Cl

CH3

C6H5  CH 
 CH3

Anhyd. AlCl3

73.	 (b)	:	 CHCH2CH3
+

 is more stable than CH2CHCH3

+
 

due to resonance.

74.	 (a)	:	

Br Li

+ 2Li + LiBr

Aryl Lithium

Ether

75.	 (b) : Since B gives yellow ppt. with AgNO3/HNO3, B must be C6H5CH2I 
and hence A is C6H5I.

76.	 (b)	:	

NO2 NO2 NH2

Cl Cl

Cl2 Zn HNO2

AlCl3 HCl cold

+ –
N2Cl

Cl Cl

Br

Cu2Br2

77.	 (d) : The order of reactivity follows the sequence:
	 benzyl halides > alkyl halides > aryl halides.
Out of chlorides and bromides, bromides are more reactive. Therefore, the 
correct order of reactivity is 
	 PhCH2Br (ii) > MeBr (i) > MeCl (iii) > p-MeOC6H4Br (iv)

78.	 (b) : Reactivity decreases as the number of NO2 groups at o- and 
p-positions with respect to Br decreases. m-nitrobromobenzene is, however, 

less reactive than the p-nitrobromobenzene since the NO2 group at m-position 
cannot stabilize the intermediate carbanion by resonance. Thus the order is 
II > IV > III > I.

79.	 (b) : The formation of a mixture of o- and m-toluidine certainly suggests 
that the triple bond in benzyne is between o- and m-position and hence, 
option (b) is correct.

80.	 (b) : CH3OH  +  C6H5MgBr   C6H6 + Mg(OCH3)Br

81.	 (b) : Among dichlorobenzenes, the p-isomer being symmetrical packs 
closely in the crystal lattice and hence, has much higher melting point than 
o- and m- isomers.

82.	 (d)	:	 Cl3C  C  ClCH  C  Cl

CCl3Br

F
F

CCl3F
2-(Trichloromethyl)-
1, 1, 1, 2, 3, 3, 3-

 heptachloropropane

1-Bromo-1-chloro-
1, 2, 2-trifluoroethane

Br

Br

Cl
CH3

Cl

H3C  C  CH  CH3

HC  CH2CH3

2-Bromo-3,3-bis-
(4-chlorophenyl) butane

1-Bromo-2-(1-methylpropyl)
benzene

83.	 (b)
84.	 (a)	:	 Cl group is o, p-directing.

85.	 (b) : p-dichlorobenzene being more symmetrical than o-isomer fits 
closely in the crystal lattice and hence, greater amount of energy is needed 
to break the crystal lattice. Thus, p-isomer is less soluble than o-isomer.

86.	 (c)

87.	 (a)	:	
NaNO2 /HCl Cu2Br2

0-5°C

(X) (Y)

NH2

+ –
N2Cl Br

+ N2

88.	 (c)	 :

	
Cl2 / FeCl3Zn

D
Na/ether

(P)(A) (Q)

Cl
OH

	

89.	 (a)	:	Order of reactivity of different halo compounds towards nucleophilic 
substitution reactions are :
allyl chloride > vinyl chloride > chlorobenzene.

90.	 (d)	:	m-Bromoanisole gives only the respective  meta substituted aniline. 
This is a substitution reaction which goes by an elimination-addition pathway.

NH2
– NH3 

–NH3
– 

–Br– (Benzyne) 

OCH3 OCH3OCH3

Br NH2

H

91.	 (d)	:	o-Substituted biphenyls are optically active as both the rings are 
not in one plane and their mirror images are non-superimposable.

92.	 (b) : CN is stronger electron-withdrawing group than Cl atom and 
hence cyanoform is a stronger acid than chloroform.
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93.	 (a) : F2 reacts with NaOH to give oxygen difluoride (OF2) and not 
hypofluorite ion (OF–) needed for haloform reaction. Hence, CHF3 cannot be 
prepared.

94.	 (c)	 :	
CH2Cl CH2

CH2 CH2 + ZnCl2.+ Zn
CH2Cl CH2

NaI
D

1,3-dichloropropane	 Cyclopropane

95.	 (a)	:	Since the compound is a dihalogen derivative of a hydrocarbon 
having two carbon atoms, it may be either CH3CHCl2 or CH2Cl.CH2Cl but only 
the former corresponds to the given reactions so compound A is ethylidene 
chloride.

(A)
Ethylidene dichloride

CH3CHCl2                 CH2  CHClalc. KOH

  

alc. KOH
 CH  CH 

Cu2Cl2
NH4OH

 Red ppt.

CH3CHCl2 
aq. KOH

 CH3CH(OH)2 
–H2O

 CH3CHO
       (A)                                     Unstable                            Acetaldehyde

96.	 (d)	:	CH3CH2OH 
CaOCl2

 CHCl3
97.	 (a)

98.	 (c)	 :	This is iodoform reaction.

99.	 (b)					    100.	 (b)

Selected Previous Years’
Questions (2020-2024)

1.	 (a) :
2-Bromopentane

12345
CH3  CH2  CH2  CH  CH3 

b-Elimination
(–HBr)

Dehydrobromination 

Br

�

Pent-2-ene
(More substituted alkene
is formed, Zaitsev’s rule)

12345
CH3  CH2  CH   CH  CH3 

2.	 (b)	:	It is an example of b-elimination, as the major product is 2-pentene 
(more substituted) not 1-pentene, hence it follows Saytzeff’s rule.

2-Bromopentane

Br
2-Pentene 

Saytzeff product (major)

1-Pentene 
(minor)

3.	 (c)	 :	The correct order of bond enthalpy is 
	 CH3  F > CH3  Cl > CH3  Br > CH3  I

4.	 (a)	:	Arenes react with halogens in the presence of a Lewis acid like 
anhydrous FeCl3, FeBr3 or AlCl3 to yield haloarenes, e.g.,

Anhy. AlCl3

Benzene Chlorobenzene

+ Cl2 + HCl

Cl

5.	 (c)	 :	Enantiomers are non-superimposable mirror images of each other. 
Enantiomers possess identical physical properties viz, melting point, boiling 
point, refractive index, etc. They only differ with respect to the rotation of 
plane polarised light. If one of the enantiomer is dextrorotatory, then other 
will be laevorotatory.

6.	 (a)	:	The compound where halogen group is attached to a sp3 
hybridised carbon atom next to the carbon which is adjacent to carbon-
carbon double bond is known as allylic halide. Hence, the given molecule 

CH CH CH

X

CH2CH3  is an allylic halide.

7.	 (d)	:	Rate of SN1 reaction increases as the stability of carbocation 
formed, increases.

8.	 (a)	:	

�

PBr3 alc. KOH

(A) (B)

D

H3C H3CH3C

OH Br
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INTRODUCTION
Plant anatomy is the branch of botany which deals with the study of 
internal structure of plants. The plant body consists of a number of 
organs, i.e., root, stem, leaf and flower. Each organ is made up of a 
number of tissues. Each tissue consists of many cells of similar kind. 

 THE TISSUES
Group of cells having common origin, structure and function form 
tissue. A plant is made up of different kinds of tissues. The plant 
body consists of vegetative tissues (somatic tissues) and reproductive 
tissues.
Based on whether the cells being formed are capable of dividing or 
not, the tissues are classified into two main groups:
(i)	 Meristematic tissues
(ii)	 Permanent tissues

Meristematic tissues
In specific regions of the 
plant body, the collection 
of unspecialised immature 
cells, possessing the power 
of active cell division is 
known as the meristems.
Meristematic cells show following features :
	• They are thin-walled and isodiametric without intercellular 

spaces.
	• The protoplasm is dense and devoid of reserve food material. 

Vacuoles are absent. If present, they are small.
	• The nucleus is large but the ratio between cell size and nucleus 

(cyto-nuclear ratio) varies in different meristematic cells.

Nucleus

Fig.: Typical meristematic cells

Cell wall

Plants have different kinds of meristems. The meristems can be 
classified into different types on the basis of following criteria :

	– Position in the plant body
	– Origin
	– Function

Based on position
(a)	 Apical meristem - These meristems occur universally on the 
root and shoot apices of vascular plants. Root apical meristem is 
present at the tip of a root and shoot apical meristem occupies the 
distant region of the stem axis. They are responsible for growth in 
length of the axis. Some cells are left behind from the shoot apical 
meristem during the formation of leaves and elongation of stem. 
These constitute the axillary bud. Such buds are present in the axils 
of leaves and are capably of forming a branch or a flower. During 
the formation of the primary plant body, specific regions of the 
apical meristem produce dermal tissues, ground tissues and vascular 
tissues.

Central cylinder

Protoderm

Initials of central  
cylinder and cortex Root apical meristem

Initials of root cap

Root cap

Cortex

Fig.: Root apical meristem

Anatomy of  
Flowering Plants

Tissues; Anatomy of different parts of flowering 
plants : Roots, Stem and Leaf.
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Leaf primordium

Shoot apical

Meristematic zone

Axillary bud

Differentiating vascular tissue

Fig.: Shoot apical meristem

(b)	 Intercalary meristem – These meristems are present between 
mature tissues. They occur in grasses and regenerate parts removed 
by the grazing herbivores. It increases the length of internode.
(c)	 Lateral meristem – These meristems occur laterally in the 
axis and increase the thickness of the organs. They are found in 
the mature regions of roots and shoots of many plants, particularly 
those that produce woody axis and appears later. The fascicular 
vascular cambium, interfascicular cambium and cork-cambium are 
examples of lateral meristems. These are responsible for producing 
the secondary tissues.

Based on origin
(a)	 Promeristem or primordial meristem or embryonic 
meristem – The meristem which develops in the begnning or in the 
primary stage of plant body or embryonic stage. The promeristem is 
responsible for the formation of embryo of plant, e.g., embryonic 
meristem.
(b)	 Primary meristem – These meristems are located at the tips 
of stem, root and appendages (leaf primordia). They appear easily in 
the life of a plant and contribute to build up the primary body of the 
plant. E.g., Apical meristem and intercalary meristem.
(c)	 Secondary meristem – These meristems are found in the 
mature regions of roots and shoots. They produce woody axis and 
appear later than primary meristem.
It give rise to cells which often protect and repair the primary plant 
body, e.g. cork cambium or phellogen.
Following divisions of cells in both primary and as well as secondary 
meristems, the newly formed cells become structurally and 
functionally specialised and lose the ability to divide. Such cells are 
termed permanent or mature cells and constitute the permanent 
tissues. 

Permanent tissues
Permanent tissues are formed as a result of division and differentiation 
of meristematic tissues. The cells of the permanent tissues do not 
generally divide further. The cells of these tissues possess definite 
shape, size and function. Permanent tissues may be simple or 
complex.

Simple tissues 
Permanent tissues having all cells similar in structure and function 
are called simple tissues.
These are of following types:
(i)	 Parenchyma    (ii)  Collenchyma    (iii)  Sclerenchyma

Parenchyma
The parenchyma tissues are

Nucleus
Intercellular space

Fig.: Parenchyma

Vacuoles

Cytoplasm

 
composed of living cells which 
form the major component 
within the organs.
These tissues are made up of 
large, round, oval, polygonal 
or elongated cells which may 
either be closely packed or 
have small intercellular spaces. 
The cells are generally isodiametric having thin cellulosic cell wall. 
It performs the various functions like photosynthesis, storage and 
secretion. Chlorenchyma is a modified parenchyma tissue that 
contains chloroplast and is photosynthetic.
Collenchyma
Collenchyma are living, Thickened corners

Fig.: Collenchyma

Protoplasm

Vacuole
Cell wall

 
simple, mechanical tissues. 
The tissues are present 
below the epidermal layers 
of the leaves, petioles, 
stems (in hypodermal 
layer) of dicotyledons. 
These tissues are absent in 
monocotyledonous leaves 
and stems.
These tissues are found either as a homogeneous layer or in 
patches. It consists of cells which are much thickened at the 
corners due to a deposition of cellulose, hemicellulose and pectin. 
Collenchymatous cells may be oval, spherical or polygonal and 
often contain chloroplasts. These cells assimilate food when they 
contain chloroplasts. Inter-cellular spaces are absent. They provide 
mechanical support to the growing parts of the plants such as young 
stem and petiole of a leaf.
Sclerenchyma
Sclerenchyma tissues have hard, long, narrow cell with very thick 
lignified walls (secondary walls) with simple (or bordered) pits on the 
walls. Young cells are living and they have protoplasm. But matured 
cells become dead (loss of protoplasm) due to the deposition of 
secondary walls. On the basis of variation in form, structure, origin 
and development, sclerenchyma may be either fibres or sclereids.
The fibres are very long thick-walled, elongated cells with tapered 
or pointed ends. They generally occur in groups in various parts of 
plant. Fibres provide mechanical support, strength and rigidity to the 
plant body.  It can withstand the stresses and strains and they are 
associated with secondary xylem, help in conduction. Coir of coconut 
is an example of sclerenchyma fibre. The sclereids are spherical, 
oval or cylindrical, highly thickened dead cells with the deposition of 
lignin. The cells have very narrow or obliterated lumen. It is commonly 
found in the fruit walls of nuts, pulp of fruits like guava, pear and 
sapota, endocarp of drupe fruit, seed coats of legumes and leaves 
of tea. Sclereids also give mechanical support and hardness to the 
softer parts.
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On the basis of position of protoxylem and metaxylem, two different 
types of conditions are observed.
(i)	 Endarch – In this condition, the protoxylem lies towards the 
centre of the axis and metaxylem, towards the periphery of the axis. 
Such type of xylem is called endarch or centrifugal. This condition is 
seen in angiospermic stem.
(ii)	 Exarch – In this condition, the protoxylem lies towards the 
periphery or circumference of the axis and metaxylem, towards the 
centre of the axis. Such type of xylem is called exarch or centripetal. 
This condition is seen in roots.
Phloem
Phloem is another complex tissue

Fig.: Phloem

Sieve pore
Sieve tube element

Phloem parenchyma

Companion cell

 
which is mainly responsible for the 
transportation of organic solutes 
(prepared food materials) from the 
leaves (and other green parts) to the 
different growing regions and other 
parts of the vascular plants. 

Components

Phloem

Sieve tubes or sieve tube element
	• These are long, tube-like structures, arranged longitudinally 

and are associated with the companion cells.
	• Their end walls are perforated in a sieve-like manner to 

form the sieve plates.  
	• Mature sieve element possesses a peripheral cytoplasm 

and a large vacuole but lacks a nucleus. 
	• The functions of sieve tubes are controlled by the nucleus 

of companion cells.

Companion cells
	• They are specialised parenchymatous cells, which are 

closely associated with sieve tube elements.
	• They are connected to sieve tube elements by pit fields 

present between their common longitudinal walls. 
	• Companion cells help in maintaining the pressure gradient 

in the sieve tubes.

Phloem parenchyma
	• They are made up of elongated, tapering cylindrical cells 

which have dense cytoplasm and nucleus. 
	• The cell wall is composed of cellulose and has pits through 

which plasmodesmatal connections exist between the cells.
	• It stores food material and other substances like resins, 

latex and mucilage.
	• Phloem parenchyma is absent in most of the monocotyledons.

Phloem fibres 
	• Phloem fibres or bast fibres are made up of sclerenchymatous 

cells.  
	• They are absent in the primary phloem but are found in the 

secondary phloem.  
	• These are much elongated, unbranched and have pointed, 

needle like apices. The cell wall of phloem fibres is quite thick. 
	• At maturity, these fibres lose their protoplasm and become 

dead. 
	• They provide mechanical support and rigidity to plant organs.
	• Phloem fibres of jute, flax and hemp are used commercially.

Lumen

Lumen Pits

(a)

Thick cell wall

Thick cell wall

(b)

Fig.: (a) A fibre (b) A sclereid

Complex tissues
A tissue made up of more than one type of cells functioning as 
a unit is called complex tissue.
The important examples of complex tissue are xylem and phloem.
Xylem
Xylem functions as a principle conducting tissue for water and minerals. 
It also provides mechanical strength to plant parts.

Components

Xylem

Xylem tracheids
	• These are elongated or tube-like cells with

tapering ends.
	• These are dead cells with narrow lumen and 

moderately thick lignified walls.
	• The inner layers of the cell wall have 

thickenings which vary in form.
	• Devoid of protoplasm.
	• They are imperforated.

Xylem vessels�
	• It is a long, cylindrical tube-like composite 

structure formed from many cells.
	• These are dead cells with large lumen and 

comparative less lignified walls.
	• They are interconnected through perforations 

in their common walls.
	• Devoid of protoplasm.
	• Presence of vessels is a characteristic feature of 

angiosperms. Gymnosperms lack vessels in their xylem.

Xylem fibres
	• These are sclerenchymatous fibres.
	• They have highly thickened walls and obliterated 

central lumens.
	• They may either be septate or aseptate.

Xylem parenchyma
	• These cells are living and thin-walled, and their cell 

walls are made up of cellulose.
	• They store food in the form of starch or fat, and other 

substances like tannins.
	• It facilitates radial conduction of water by ray 

parenchymatous cells. 

On the basis of developmental origin, xylem may be primary 
(derived from procambium) or secondary (derived from secondary 
meristem).
Primary xylem consists of protoxylem (first-formed xylem) and 
metaxylem (late-formed xylem).
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	• Gymnosperms have albuminous cells and sieve cells. They lack 
sieve tubes and companion cells.

	� Like xylem tissue, phloem is also of two types; primary phloem 
and secondary phloem. Protophloem is firstly formed primary 
phloem consists of narrow sieve tubes. The later formed phloem 
has bigger sieve tubes and is referred to as metaphloem.

 1.	  What is meristematic tissue?

Ans.: The tissue which is composed of immature cells and are always 
in a state of division producing new daughter cells continuously by 
active cell division is called meristematic tissue or meristems.

2.	 Differentiate between collenchyma and parenchyma.
Ans.: S.No. Collenchyma Parenchyma

(i) Unequally thickened cell 
wall

Thin cell wall

(ii) Intercellular space absent Present
(iii) Pectin deposition found at 

the corners
No pectin deposition

(iv) Polygonal in shape Isodiametric in shape
(v) Provide mechanical 

support and provide 
flexibility and allows 
bending in plant

Perform function like 
food storage, secretion 
and photosynthesis

THE TISSUE SYSTEM
A group of plant tissues, irrespective of their position in the plant 
body, performing a common function (physiological function) in the 
plant, constitutes the tissue system.
A tissue system is the combination of one or more tissues which are 
organised into a single, structural as well as functional unit. On the 
basis of their structure and location, there are three types of tissue 
systems:
1.	 Epidermal tissue system – derived from protoderm.
2.	 Fundamental or ground tissue system – �derived from ground 

meristem.
3.	 Vascular tissue system – derived from procambium.

Epidermal tissue system
The epidermal tissue system forms the outer-most covering of the 
whole plant body.
This tissue system consists of the epidermis derived from protoderm 
and its associated structures, e.g., epidermal outgrowths such as 
trichomes or hairs.

Epidermis
Though epidermis is the continuous, outermost layer of the primary 
plant body, it is interrupted by stomata or lenticels in different 
regions. It is made up of elongated, compactly arranged cells, which 
form a continuous layer. 

Usually, an epidermis is single-layered but in the leaves of some 
tropical plants multilayered epidermis is also present. For example, 
leaves of Ficus, Nerium, Peperomia are multilayered.

Epidermal cells are parenchymatous with a small amount of 
cytoplasm lining the cell wall and a large vacuole. 
Outer walls of the epidermal cells may be cutinised due to the 
presence of a fatty substance cutin. Cutin makes the epidermis 
less permeable to water and hence prevents the loss of water and 
protects against the mechanical injuries. Sometimes, cuticle may 
be formed separately on the outside of epidermis as a separate 
layer. The cuticle is very well-developed in xerophytes but absent in 
hydrophytes. Cuticle is absent in roots.
On epidermal surface of the leaves, and in some herbaceous stems  
several minute pores or openings are present, usually. These are called 
stomata and each pore is surrounded by two specialised green 
guard cells. Guard cells in dicots are kidney shaped and in monocots 
are dumb-bell shaped. The outer walls of guard cells (away from 
stomatal pore) are thin and the inner walls (towards the stomatal 
pore) are highly thickened. The guard cells of a stomata have few 
small chloroplasts and these cells are responsible for the opening 
and closing of the stomata. The epidermal cells surrounding the 
guard cells differ from other epidermal cells in size and arrangement. 
These epidermal cells are called subsidiary or accessory cells. 

1.	 Which of the following statements is correct?
(a)	 Study of the internal structure is called anatomy.
(b)	 Plants have cells as the basic unit, cells are organised into 

tissues.
(c)	 Tissues are organised into organs.
(d)	 All of these

2.	 Seed coat of legumes contains
(a)	 sclerenchymatous fibres	 (b)	 sclereids
(c)	 bast	 (d)	 none of these.

3.	 Cells of collenchyma have thickened corners due to the deposition of
(a)	 cellulose	 (b)	 hemicellulose
(c)	 pectin	 (d)	 all of these.

4.	 Choose the wrong statement from the following.
(a)	 Terminal buds develops from shoot apical meristem.
(b)	 Meristematic activity occurs at stem and root tips.
(c)	 Permanent tissues are produced by primary and secondary 

meristem.
(d)	 None of these

5.	 Intercalary meristem results in 
(a)	 secondary growth 	 (b)	 primary growth
(c)	 apical growth	 (d)	 none of these.

6.	 Axillary buds are derived from the activity of 
(a)	 lateral meristem	 (b)	 intercalary meristem
(c)	 apical meristem 	 (d)	 parenchyma.

CHECK  POINT - 1
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The stomatal aperture together with guard cells and subsidiary cells, 
forms the stomatal apparatus.

Fig.: Diagrammatic representation : (a) stomata with bean-shaped guard cells; 
(b) stomata with dumb-bell shaped guard cells

Epidermal cells

Subsidiary cells
Chloroplast
Guard cells
Stomatal pore

(a)
(b)

Functions of epidermis
1.	 Epidermis is the protective tissue that resists the attack of 
bacteria, fungi, several animals and also provides protection to the 
internal tissues of the plant from infections, other mechanical injuries 
as well as the environmental hazards.
2.	 Chlorophyll containing cells of the epidermis perform 
photosynthesis.
3.	 In some plants waxy coating and cuticle layer present on the 
epidermis, are responsible for controlling the transpiration rate.
4.	 Stomata are largely responsible for controlling the gaseous 
exchange between the plant and the environment, during 
photosynthesis and respiration. They also regulate the process of 
transpiration.

Epidermal outgrowths
From epidermal cells, various unicellular or multicellular outgrowths 
have originated and they are present all over the plant parts. In roots, 
tubular, unicellular, unbranched outgrowths are called root hairs 
which increase the surface for absorption. Root hairs develop from 
the zone of maturation. On the stem, the epidermal hairs are called 
trichomes. The trichomes in the shoot system are usually multicellular. 
They may be branched or unbranched and soft or stiff. They may even 
be secretory.

Functions of epidermal outgrowths
1.	 Trichomes are helpful in checking excess loss of water by 
reducing the rate of transpiration.
2.	 They provide protection against animals.
3.	 In insectivorous plants, trichomes act as digestive glands.
4.	 In plants, root hairs absorb water and mineral salts from the soil 
and they increase the surface area for water absorption.

Ground tissue system
The fundamental or ground tissue system is developed from the 
ground meristem. This tissue system comprises of all the tissues 
except the epidermis and the vascular tissues. It consists of simple 
tissues such as parenchyma, collenchyma and sclerenchyma. In the 
primary stems and roots, parenchymatous cells are usually present 
in cortex, pericycle, pith and medullary rays. In leaves, the ground 
tissue consists of thin-walled chloroplast containing cells and is 
called mesophyll. 

In the stems and roots, vascular bundles are 
present in a central cylinder which is known as 

stele. Outside this stele, ground tissues are called extrastelar 
ground tissues (cortex) and the ground tissues within the stele 
are known as intrastelar ground tissues (pericycle, medullary 
rays, pith).

Different components of ground tissue systems are as follows:

Cortex
It lies between epidermis and the pericycle. It is further 
differentiated into –
(i)	 Hypodermis : It is collenchymatous in dicot stem and 
sclerenchymatous in monocot stem. It provides mechanical strength.
(ii)	 General cortex : It consists of parenchymatous cells. Its 
main function is storage of food.
(iii)	 Endodermis (Starch sheath) : It is mostly single layered 
and is made up of parenchymatous barrel shaped compactly 
arranged cells. The inner and radial walls of endodermal cells have 
Casparian strips. Endodermis behaves as water tight layer to check 
the loss of water.

Pericycle
It lies between endodermis and vascular tissue. It is parenchymatous 
in roots and sclerenchymatous or mixed with parenchyma in stem. 
In dicot roots, pericycle form part of cambium or whole of cork 
cambium.
The adventitious roots which develop from stem arises from 
pericycle. Thick walled pericycle provides mechanical support and 
the thin walled parenchymatous cells of the pericycle perform the 
function of storage. 

Pith
Pith, representing the intrastelar ground tissues, present within the 
central portion of the organs surrounded by the vascular tissues. 
Pith is absent or poorly developed in dicot roots. Pith is generally 
composed of thin-walled cellulosic parenchymatous cells with 
intercellular spaces. At maturity, cells lack chloroplast. Pith region 
of the plant helps in storage of starch, fats, tannins, etc., and it 
also provides mechanical support.

Medullary rays
Medullary rays are present in between the vascular bundles and 
are composed of slightly elongated, parenchymatous cells. These 
cells connect the pith with the cortex and often appear like the 
radiating portion of pith. Medullary rays are known as primary 
medullary rays as they have originated from early meristems. 
Some of the cells of this region become meristematic during the 
secondary growth in thickness and produce secondary tissues. 
However, medullary rays primarily store food and help in the 
conduction of solutes.

Vascular tissue system
Vascular tissue system is composed of a distinct patches called 
vascular bundles. It forms a strand of vascular tissues that is known 
as vascular strand or vascular cylinder.

Types of vascular bundles
Vascular bundles are composed of vascular tissues, i.e., the xylem 
and the phloem. The vascular bundles are said to be open when a 
strip of vascular cambium occurs between the xylem and phloem of 
each vascular bundle. The vascular bundles are said to be closed 
when the cambium is absent in each vascular bundle. They do not 
from secondary tissue. Closed vascular bundles are found in stems 
of monocotyledons. According to the mode of occurrence of the 
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vascular elements, following types of vascular bundles are known:
(i)	 Radial vascular bundles
(ii)	 Conjoint vascular bundles

Xylem

Xylem
Xylem

Phloem

Phloem

(a) (b) (c)

Phloem

Cambium

Fig.: Various types of vascular bundles:
(a)  Radial, (b) Conjoint closed, (c) Conjoint open

(i)	 Radial vascular bundles – Radial vascular bundles are 
common in roots. Xylem and phloem are present in the form of 
separate bundles and the two types are present in an alternate 
manner. They remain at different radii of an axis and are separated 
by non-conducting tissues.
(ii)	 Conjoint vascular bundles – Conjoint vascular bundles are 
common in stems and leaves. Here, xylem and phloem are present 
on the same radius of an axis. Two types of conjoint vascular bundles 
are collateral and bicollateral vascular bundles.
(a)	 Collateral vascular bundle – In the stems and leaves of 
angiosperms and gymnosperms, collateral vascular bundles are 
present. This is the most common type of vascular bundle.
Here phloem and xylem remain together on the same radius (arranged 
side by side) with the xylem towards the pith (i.e., internal) and the 
phloem towards the outer side (i.e., external). 
(b)	 Bicollateral vascular bundle – In bicollateral vascular 
bundles, phloem patches remain on both sides of the xylem. The 
phloem present on the outer side of xylem as in collateral vascular 

bundle is called outer or external phloem. Phloem present on the 
inner side of xylem is called inner or internal phloem. This type of 
vascular bundle occurs in the Family Cucurbitaceae. These bundles 
are always open as the outer and inner patches of phloem are 
separated from the central xylem by two strips of cambium.

Concentric vascular bundles : In this type 
of vascular bundle, one type of vascular tissue 

completely surrounds the other type and the later forms a solid 
core. There are two types of concentric vascular bundles –
(a)	 Amphivasal or Leptocentric bundle : In this type 
of vascular bundle; xylem surrounds the phloem completely, 
and phloem forms a central core. This type is found in some 
monocotyledons, in Yucca and Dracaena.
(b)	 Amphicribal or Hadrocentric bundle : Here phloem 
surrounds the xylem and xylem forms a central core. These are 
frequently found in ferns, in some leaves of dicotyledons and in 
some aquatic angiosperms.

3.  What is radial vascular bundle? Where 
is it found ?

Ans.: When the xylem and the phloem lies on alternate radii to 
form separate vascular bundles then they are termed as radial 
vascular bundle. They are separated by non-vascular tissues. 
Monocotyledonous and dicotyledonous roots show radial type of 
vascular bundles.

4.	 Name the epidermal hairs present on the stem.
Ans.: On the stem, epidermal hairs are called trichomes. Trichomes 
are usually multicellular branched or unbranched and soft or stiff.

1.	 In plants, the epidermal tissue system comprises of epidermal 
cells,  (i)  and   (ii) . 
(a)	 (i)-meristematic tissue, (ii)-xylem
(b)	 (i)-pericycle, (ii)-pith
(c)	 (i)-epidermal appendages, (ii)-pericycle
(d)	 (i)-stomata, (ii)-epidermal appendages

2.	 Epidermal cells are ____________ with a small amount of 
cytoplasm lining the cell wall.
(a)	 sclerenchymatous	
(b)	 collenchymatous
(c)	 dead 	
(d)	 parenchymatous.

3.	 The type of vascular bundle in the given figure is
(a)	 radial                      
(b)	 conjoint open
(c)	 conjoint closed	
(d)	 none of these.

4.	 Ground tissue does not include
(a)	 vascular bundle	 (b)	 sclerenchyma	
(c)	 collenchyma	 (d)	 parenchyma.

5.	 Which statement is incorrect about guard cells?
(a) 	 They are modified ground tissue.
(b) 	 They are chlorophyllous.
(c) 	 Its outer wall is thin and inner wall is highly thickened.
(d) 	 They regulate stomatal movement for transpiration and 

gaseous exchange.

ANATOMY OF DICOTYLEDONOUS AND 
MONOCOTYLEDONOUS PLANTS
Transverse section of mature plant parts like roots, stems and leaves 
show organisation of different tissue layers.

Dicotyledonous root
The transverse section of the sunflower root is shown in the figure. 

The internal organisation within the root is as follows:
(i)	 Epiblema      (ii)  Cortex      (iii)  Stele
(i)	 Epiblema : It is the outermost uniseriate layer without cuticle 
and stomata. In the region of absorption, some cells of the epiblema 
prolong to form the typically unicellular root hairs. The root hairs 
increase the absorptive surface of the root.
(ii)	 Cortex : It is a simple, massive, homogenous zone consisting 

CHECK  POINT - 2
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of several thin layers of unspecialised parenchyma cells with 
conspicuous intercellular spaces. 

Fig.: T.S. of  dicot root (Primary)

Cortex

Epiblema

Pericycle 
Protoxylem

Endodermis 

Pith

Metaxylem

Phloem

The innermost layer of the cortex is the endodermis. It is of universal 
occurrence in roots and consists of compactly arranged barrel-shaped 
cells forming a distinct zone surrounding the stele. The endodermal 
cells possess Casparian strips on the radial walls. These are 
deposits of water-impermeable waxy substances like suberin. 
(iii)	 Stele : It includes the pericycle, vascular tissue and pith. The 
outermost layer of the stele is the pericycle. Initiation of lateral 
roots and vascular cambium during the secondary growth takes 
place in these cells. The vascular bundles are radial, intervened by 
small parenchyma cells forming the conjunctive tissue. Protoxylem is 
exarch.
Pith is normally small, or inconspicuous and parenchymatous. In 
some cases, it is obliterated by the development of metaxylem. There 
are usually two to four xylem and phloem patches. Later, a cambium 
ring develops between the xylem and phloem.

Monocotyledonous root
The anatomy of monocot root is similar to dicot in many respects. It 
has epidermis, cortex, endodermis, pericycle, vascular bundles and 
pith.
(i)	 Epiblema : It is a single layer of rectangular cells without 
cuticle and stomata. Some cells are drawn out as unicellular root 
hairs, increasing the absorptive surface.
(ii)	 Cortex : In a young root, it is massive and parenchymatous. The 
epiblema may disintegrate or decay in old roots. Basal portions of the 
root show 4-5 layers of sclerenchymatous cells below the exodermis. 
The rest of the cortex remains parenchymatous.

Cortex

Epiblema

Pericycle 

Protoxylem

Metaxylem

Endodermis 

Phloem

Fig.: T.S. of monocot root

Pith

Endodermis is the innermost layer of the cortex with barrel shaped 
cells. In monocot roots the endodermis is thick walled with the radial 
and lateral walls (inner tangential) forming the Casparian strip.
(iii)	 Stele : Uniseriate non-vascular pericycle of thin-walled 
parenchymatous cells occur next to endodermis. The central cylinder 
consists of radially arranged vascular strands. There are usually 
more than six (polyarh) xylem bundles. The conjunctive tissue may 
be parenchymatous or sclerenchymatous. The pith is large and well 
developed than in the dicot roots. 

Table : Differences between dicot and monocot root

S.No. Characters Dicot root Monocot root

(i) Cortex Comparative narrow Very wide

(ii) Endodermis Less thickened and 
Casparian strips are 
more prominent and 
no passage cells.

Highly thickened, 
Casparian strips 
visible only in young 
root and passage 
cells present.

(iii) Pericycle Gives rise to secondary 
(lateral) roots and 
lateral meristem.

Gives rise to lateral 
roots only.

(iv) Vascular 
bundles

Diarch to hexarch  
(2 to 6).

Polyarch (more than 6).

(v) Conjunctive
 tissue

Parenchymatous May be 
parenchymatous or 
sclerechymatous.

(vi) Cambium Present (at the time of 
secondary growth).

Absent.

(vii) Secondary 
growth

Takes place. Absent.

(viii) Pith Small or absent. Large and well 
developed.

Dicotyledonous stem
The young stem of dicotyledons is differentiated into epidermis, 
cortex and stele.
(i)	 Epidermis : It is single layered and composed of brick shaped 
cells with their outer walls covered with thin layer of cuticle. It 
generally bears multicellular protective trichomes. Stomata are few 
in numbers.
(ii)	 Cortex : Within the cortex, cells are arranged in multiple layers 
between epidermis and pericycle. It consists of three sub-zones. The 
outer hypodermis, consists of a few layers of collenchymatous cells 
just below the epidermis, which provide mechanical strength to the 
young stem. Cortical layers below hypodermis consist of rounded 
thin walled parenchymatous cells with conspicuous intercellular 
spaces. The innermost layer of the cortex is called the endodermis. 
The cells of the endodermis are rich in starch grains and the layer is 
also referred to as the starch sheath. 
(iii)	 Stele : All the tissues occurring internal to the starch sheath 
constitute the stele. Pericycle is present on the inner side of the 
endodermis and above the phloem in the form of semi-lunar patches 
of sclerenchyma. In between the vascular bundles there are a few 
layers of radially placed parenchymatous cells, which constitute 
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medullary rays. A large number of vascular bundles are arranged in 
a ring ; the ‘ring’ arrangement of vascular bundles is a characteristic 
of dicot stem. Each vascular bundle is conjoint, open, and with 
endarch protoxylem. A large number of rounded, parenchymatous 
cells with large intercellular spaces which occupy the central portion 
of the stem constitute the pith.

Fig.: T.S. of dicot stem
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Monocotyledonous stem
The stem is differentiated into epidermis, ground tissue and stele. 
Unlike dicotyledons, the vascular bundles do not divide the ground 
tissue into the cortex and the pith i.e., they are not arranged in the 
form of a ring, but are scattered.

Fig.: T.S. of monocot stem

Vascular
bundles

Ground
tissue

Epidermis

Hypodermis
Hypodermis

Epidermis

Vascular
bundles
Phloem
Xylem
Ground 
tissue

(i)	 Epidermis : It is a uniseriate zone composed of small cells 
compactly arranged with their outer walls cuticularised. The hairy 
outgrowths characteristic of the dicotyledons are absent.
(ii)	 Ground tissue : A sclerenchymatous hypodermis is present 
next to the epidermis. The rest of the ground tissue is parenchymatous 
with profuse intercellular spaces. 
(iii)	 Stele : It consists of scattered, conjoint and closed vascular 
bundles, each surrounded by a sclerenchymatous bundle sheath.
Peripheral vascular bundles are generally smaller than the centrally 
located ones. The phloem parenchyma is absent, and water-
containing cavities are present within the vascular bundles.

Table : Differences between dicot and monocot stem

S.No. Characters Dicot stem Monocot stem
(i) Epidermis Single layered with 

hairs (trichomes).
Single layered without 
hairs.

(ii) Hypodermis Collenchymatous Sclerenchymatous
(iii) Cortex Made up of 

several layers of 
parenchymatous 
tissue.

Absent but 
parenchymatous 
ground tissue present 
from hypodermis to 
centre of stem.

(iv) Endodermis Single layered 
which is usually not 
well differentiated.

Absent

(v) Pericycle Made up of one 
or more layers of 
parenchymatous or 
sclerenchymatous 
cells.

Absent.

(vi) Medullary 
rays

Found between the 
vascular bundles.

Absent

(vii) Pith Made up of 
parenchymatous 
cells situated 
hollow in the centre 
of stem.

Absent (Pith cavity is 
present in stems).

(viii) Secondary 
growth

Present Absent

(ix) Vascular 
bundles

(a) �Vascular bundles 
arranged in ring.

(a) �Scattered, 
throughout the 
ground tissue.

(b) �Conjoint, 
collateral or 
bicollateral, 
endarch and 
open.

(b) �Conjoint, 
collateral, exarch 
and closed.

(c) �Almost all of 
them uniform in 
size.

(c) �Larger towards 
centre and smaller 
towards outer side.

(d) �Wedge shape. (d) Oval shape.
(e) �Bundle sheath 

absent.
(e) �Bundle sheath 

present.
(f) �Vessels arranged 

in rows (radial).
(f) �Vessels arranged 

in V or Y shaped 
manner.

(g) �Phloem 
parenchyma is 
present.

(g) �Phloem 
parenchyma is 
absent.

Dicotyledonous (Dorsiventral) leaf
The leaf is specialised organ in which the function of photosynthesis 
and transpiration is centered. 
The vertical section of dorsiventral leaf through the lamina shows 
the following tissues.
(i)	 Epidermis : It is the outermost layer of cells present on the 
upper (adaxial) and abaxial (lower) side of the leaf. The cells appear 
rectangular in a transverse section of the leaf and have a wavy 
outline in surface view. They are without intercellular spaces and 
chloroplasts.
The epidermis is covered by a cuticle. It is a waxy substance and being 
impermeable to water checks excessive water loss from the leaves. It 
is thin in plants receiving adequate water supply and usually thick in 
plants growing in dry conditions. The cuticle is thicker on the upper 
epidermis than on the lower epidermis.
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The continuity of the epidermis is interrupted by the presence of 
minute pores or openings viz. the stomata. In dorsiventral (dicot) 
leaves, the stomata are more in number on the lower epidermis. 
Floating hydrophytic leaves like Nymphaea have stomata on upper 
epidermis only. Submerged leaves do not have stomata. Xerophytes 
have sunken stomata to decrease transpiration. Water stomata or 
hydathodes are also epidermal openings through which liquids with 
dissolved salts are exuded from the plants (guttation).

Bundle sheath
Xylem

Phloem Adaxial epidermis

Palisade mesophyll

Spongy mesophyll

Sub-stomatal cavity

Stoma

Air cavity

Abaxial epidermis

Fig.: T.S. of dicot leaf

(ii)	 Mesophyll : It is the ground tissue between the upper and 
lower epidermis of leaves. It is differentiated into palisade and spongy 
parenchyma (dorsiventral leaf).
The palisade cells occur towards the adaxial side. They are columnar 
cells with very few intercellular spaces and remain arranged more or 
less at right angles to the upper epidermis. Chloroplasts are abundant 
(more light reaches this layer hence take maximum use of light energy 
for photosynthesis) and occur particularly along the radial walls of the 
cells.
The spongy parenchyma occurs towards the lower epidermis. The cells 
are loosely arranged with conspicuous intercellular spaces so that a 
large part of their surface is exposed to the gases in the intercellular 
spaces. The chloroplasts are fewer here (less light reaches this layer for 
photosynthesis).
(iii)	 Vascular bundles : Vascular bundles can be seen in the 
veins and the midrib of the leaves. The size of the vascular bundles 
are dependent on the size of the veins. The veins vary in thickness in 
the reticulate venation of the dicot leaves. The vascular bundles are 
surrounded by a layer of thick walled bundle sheath cells.

Monocotyledonous (Isobilateral) leaf
The anatomy of isobilateral leaf is similar to that of the dorsiventral 
leaf in many ways.
The lamina shows the following tissues:
(i)	 Epidermis : It is the outermost layer of cells present on the 
adaxial and abaxial sides of the leaf.
In an isobilateral leaf, the stomata are present on both the surfaces of 
the epidermis i.e., amphistomatic.
In grasses, certain adaxial epidermal cells along the veins modify 
themselves into large, empty, colourless cells. These are called 
bulliform cells. When the bulliform cells in the leaves have absorbed 
water and are turgid, the leaf surface is exposed. When they are flaccid 
due to water stress, they make the leaves curl inwards to minimise the 
water loss.

Adaxial epidermis

Xylem

Mesophyll

Sub-stomatal cavity

Abaxial epidermis

Stoma
Phloem

Fig.: T.S. of monocot leaf

(ii)	 Mesophyll : It forms the bulk of the leaf and is composed of 
thin walled isodiametric cells with intercellular spaces. The leaves 
are isobilateral, chloroplasts are abundant. The cells are more 
loosely arranged towards the lower epidermis. The mesophyll is not 
differentiated into palisade and spongy parenchyma.
(iii)	 Vascular bundles : Since the venation is parallel, all the 
vascular bundles get transversely cut in transverse section of the 
leaf are of similar sizes. They are collateral and closed with xylem on 
the adaxial side. The large vascular bundles resemble that of the stem 
and have sclerenchymatous bundle sheath (for mechanical strength) 
extensions reaching the epidermis on either side. The smaller vascular 
bundles have parenchymatous bundle sheath containing chloroplasts.
The parallel venation in monocot leaves is reflected in the near 
similar size of vascular bundles (except in main veins) as seen in 
vertical sections of the leaves.

5.  What are bulliform cells?

Ans.: In the leaves of grasses, certain thin walled cells of the upper 
epidermis are relatively larger, colourless than other epidermal 
cells. These larger cells are called bulliform cells. The thin walled 
bulliform cells become turgid due to sufficient amount of water 
and lacks chlorophyll.

6.	 Distinguish between dicot and monocot leaves.

Ans.:

 

Characters Dorsiventral 
(dicot) leaf

Isobilateral 
(monocot) leaf

1. Epidermis Stomata are 
absent or less 
abundant on the 
upper epidermis.

Stomata are 
equally distributed 
on both surfaces 
of epidermis.

2. Veins Do not run 
parallel. Form 
reticulations.

Run parallel to 
one another.

3. Mesophyll Differentiated into 
two parts - upper 
palisade and 
lower spongy.

Undifferentiated.

4. Bundle 
sheath

Single layered, 
formed of 
colourless and 
parenchymatous 
cells.

May be single or 
double layered, 
possesses 
chloroplasts and 
sclerenchymatous.

5. Hypodermis Collenchymatous Sclerenchymatous
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  SECONDARY GROWTH
The fundamental parts of a plant are produced by the apical 
meristems. Apart from primary growth the increase in girth is 
noticed in the dicotyledons and gymnosperms by the activity of the 
lateral meristems - the vascular cambium and cork cambium or 
phellogen. Such a growth is termed as secondary growth and 
the tissues formed are the secondary tissues.

Secondary growth in stem
In a typical dicot stem, secondary growth initiates in the intrastelar 
region and extends to the extrastelar regions.
Vascular cambium
The meristematic layer that is responsible for cutting off vascular 
tissues – xylem and phloem is called vascular cambium. In the young 
stem, it is present in patches as a single layer between the xylem and 
phloem. Later, it forms a complete ring.
Formation of cambial ring
The cells of cambium present between primary xylem and primary 
phloem is the intrafascicular cambium.

Epidermis

Cortex
Primary
phloem

Vascular
cambium

Primary
xylem

Secondary
xylem

Secondary
phloem

Cambium ring

Pith Interfascicular
cambium

Phellem

Phellogen

Medullary
rays

Fig.: Secondary growth in a dicot stem (diagrammatic) - stages in transverse view

The cells of medullary rays, adjoining these intrafascicular cambium 
become meristematic and form the interfascicular cambium. 
Thus, a continuous ring of cambium is formed.
Activity of the cambial ring
The cambial ring becomes active and begins to cut off new cells, both
towards the inner and the outer sides. The cells cut off towards pith,
mature into secondary xylem and the cells cut off towards periphery 
mature into secondary phloem. The cambium is generally more 
active on the inner side than on the outer. As a result, the amount 
of secondary xylem produced is more than secondary phloem and 
soon forms a compact mass. The primary and secondary phloem get 
gradually crushed due to the continued formation and accumulation 
of secondary xylem. The primary xylem however remains more or less 
intact, in or around the centre. At some places, the cambium forms 
a narrow band of parenchyma, which passes through the secondary 
xylem and the secondary phloem in the radial directions. These are 
the secondary medullary rays.

Secondary xylem
The wood is actually a secondary xylem. It constitutes the major portion 
of the secondary vascular tissues  of the stem. It serves a number of 
important functions like conduction of water and dissolved minerals, 
mechanical support and its living cells provide space for food storage. 
Its vertical system consists of tracheary elements, xylem parenchyma 
and xylem fibres. Its horizontal system consists of the rays. The wood of 
dicotyledonous trees contains vessels and is known as porous wood 
or hard wood. The gymnospermic wood lacks vessels and is known 
as non-porous or soft wood. The thickenings of the vessel members 
are generally of the pitted type (annular and spiral being absent). 
Xylem parenchyma may be paratracheal (occurring in association with 
vessels) or apotracheal (occurring independent of the vessels).
Spring wood and autumn wood
The activity of cambium is under the control of many physiological and 
environmental factors. 
In the stems of plants growing in temperate regions with pronounced 
seasonal variations, the cambium shows periodical activity. This gives 
rise to growth rings or annual rings. (Several tropical and sub-tropical 
plants also show annual rings). The wood formed in spring is the early 
or spring wood. During this favourable season, high assimilation 
rates necessitate huge quantity of water. The wood formed in this 

1.	 The stele consists of
(a)	 epidermis, cortex and root hair
(b)	 root hair, vascular bundles and pith
(c)	 pericycle, vascular bundles and pith
(d)	 cortex, endodermis and pith.

2.	 Select the incorrect option for monocotyledonous stem.
(a)	 Presence of sclerenchymatous hypodermis
(b)	 Conjoint and closed vascular bundle
(c)	 Absence of phloem parenchyma
(d)	 Large vascular bundles located in peripheral region

3.	 Vascular bundle in the leaves of dicots are surrounded by
(a)	 epidermis	

(b)	 bundle sheath cells
(c)	 pericycle	
(d)	 both (a) and (c).

4.	 Anatomically fairly old dicotyledonous root is distinguished from 
the dicotyledonous stem by 
(a)	 absence of secondary xylem
(b)	 absence of secondary phloem
(c)	 presence of cortex
(d)	 position of protoxylem.

5.	 In dicotyledonous roots, the initiation of lateral roots takes place in
(a)	 endodermal cells	 (b)	 cortical cells	
(c)	 epidermal cells	 (d)	 pericycle cells.

CHECK  POINT - 3
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season is lighter in colour, less dense and composed of vessels with 
wide cavities. In autumn, the assimilation rates are low. The late or 
autumn wood formed is darker in colour, more dense, have narrow 
vessels and composed of compact lignified material. The early wood 
gradually merges with the late wood of the season. In winter, cambium 
activity is suspended. Hence, there is a sharp line of demarcation 
between the late wood of one season and the early wood of the next. 
In some tropical trees, distinct annual rings are formed due to periodic 
activity of the cambium in alternating wet and dry seasons. Annual 
rings seen in a cut stem gives an estimate of the age of the tree.
The age of tree can be determined by counting annual rings, the  
process is known as dendrochronology.
Heart wood and sap wood� Bark

Phloem

Sap wood

Heart wood

Annual rings
Xylem rays

Fig.: Stem (a pair) in T.S. showing  
sap wood and heart wood.

After the formation of considerable 
quantity of secondary xylem, two 
types of wood appear in the stem- 
the sap wood (alburnum) and 
the heart wood (duramen). The 
sap wood is the outer light coloured 
functional wood containing some 
living cells. It is involved in the 
conduction of water and minerals 
from root to leaf. The heart wood is 
the centrally located dark coloured 
wood consisting of dead elements 
and has substances like tannins, 
gums, oils, resins on the walls and the lumen. It is non-functional 
wood mainly serving as a solid mechanical column. With age, the sap 
wood gets transformed to the heart wood. Hence, physiologically to 
the plant the sap wood is important, but commercially the heart wood 
is more durable.

Cork cambium
Another secondary growth takes place in extrastelar region of stem 
due to the activity of meristematic tissue called cork cambium 
or phellogen. Phellogen is a couple of layers thick and made 
of narrow, thin-walled and nearly rectangular cells. Phellogen 
divides periclinically and cuts off cells on both sides. The outer cells 
differentiate into cork or phellem while the inner cells differentiate 
into secondary cortex or phelloderm.
The cork is impervious to water due to suberin deposition in the 
cell wall. Commercial cork is obtained from Quercus suber (Oak). 
Common bottle cork is made from this cork. The cells of secondary 
cortex are parenchymatous. Phellogen, phellem, and phelloderm 
are collectively known as periderm. Due to activity of the cork 
cambium, pressure builds up on the remaining layers peripheral to 
phellogen and ultimately these layers die and slough off.
Ring of cork cambium remains living and active only for one year. 
Each year, a new cork cambium is formed below the previous year 
cambium. The new cambium is derived from the secondary cortex or 
phelloderm.
Bark is a non-technical term that refers to all tissues exterior to 
vascular cambium including secondary phloem. Bark formed early in 
the season is called early or soft bark and towards the end of the 
season, late or hard bark is formed. 
At certain regions, the phellogen cuts off closely arranged 
parenchymatous cells on the outer side instead of cork cells.  

These parenchymatous

(a)

Epidermis

Complementary

Cork cambium

cells

Secondary
cortex

Fig.: Lenticel

 
cells soon rupture the 
epidermis, forming a 
lens-shaped opening 
c a l l e d  l e n t i c e l s . 
Lenticels permit the 
exchange of gases 
between the outer 
atmosphere and the 
internal tissue of the 
stem. These occur in most woody trees.

Secondary growth in dicot root
In the dicot root, the vascular cambium is completely secondary in 
origin. It originates from the tissue located just below the phloem 
bundles, a portion of pericycle tissue, above the protoxylem forming 
a complete and continuous wavy ring, which later becomes circular. 
Further events are similar to those of dicot stem. Secondary growth 
also occurs in stems and roots of gymnosperms. However, secondary 
growth does not occurs in monocotyledons. 
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	The Tissues
1.	 A tissue represent a group of cells having  

(a)	 similar origin and perform common function
(b)	 common origin and perform different function

	• A tissue is formed in response to a basic division of labour.
	• Apical meristem is terminal in position and are responsible for 

terminal growth of the plant apices.
	• Meristem which develops into primary vascular tissue is called 

procambium.
	• Parenchyma is the commonest simple tissue.
	• Gymnosperms have albuminous cells and sieve cells and 

pteridophytes have only sieve cells.
	• Companion cells load sugar and amino acids into sieve elements 

by active transport.
	• The epidermal tissue systems are made of epidermal cells, 

stomata and epidermal appendages.
	• The ground tissue system forms the main bulk of plant.
	• Development of vascular bundles in plants is called 

vascularisation of plant. The vascular tissue system is 
formed by xylem and phloem.

	• Exarch xylem is seen in all roots, mesarch in rachis and 
leaflets of Cycas and endarch in stems of angiosperms and 
gymnosperms.

	• Radial vascular bundles are always closed and present 
in all roots.

	• First plants possessing stele are pteridophytes.
	• In dicot leaf, vascular bundles are scattered in spongy 

parenchyma and the vascular bundle in midrib region is largest.
	• Wood of gymnosperms is called non-porous or soft wood 

(absence of vessels and fibres) and that of dicots is called 
porous or hard wood.

	• Secretory tissues are responsible for secretion of resin, tannins, 
gums, alkaloids, volatile oil, nectar latex, etc.

	• The secondary growth occurs in most of the dicotyledonous 
roots and stems and it increases the girth of the organs by the 
activity of vascular cambium and the cork cambium.

	• Growth rings are not distinct in the trees of tropical climate.

 �7.  Differentiate between soft wood and hard 
wood.

Ans. : S.No. Soft Wood Hard Wood
(i) Produced by gymnosperms.  

Example : Pinus, deodar
Produced by angiosperms.
Example : Teak, sal, neem, 
mango.

(ii) It lacks vessels hence also 
known as non-porous.

It has vessels hence also 
known as porous.

8.	 What is phellogen? What does it produce?

Ans.: In species where secondary growth occurs in the 
stem and root the secondary protective tissue–the periderm 
replaces the epidermis. The periderm consists of phellogen 
(cork cambium) which produces phellem (cork) towards 
outside (periphery) and phelloderm (secondary cortex) 
towards inside.

1.	 Interfascicular cambium is found
(a)	 between pith and vascular bundle
(b)	 between primary xylem and primary phloem
(c)	 in the epidermis
(d)	 outside the vascular bundle.

2.	 Lenticels are small pores with which of the following common 
attributes?
(a)	 They allow exchange of gases.
(b)	 They are always remains closed.
(c)	 Their opening and closing is not regulated.
(d)	 Both (a) and (c)

3.	 Cork cambium and vascular cambium are
(a)	 parts of secondary xylem and phloem
(b)	 parts of pericycle
(c)	 lateral meristem
(d)	 apical meristem.

4.	 Vascular cambium in roots takes its origin from
(a)	 pericycle	 (b)	 conjunctive parenchyma
(c)	 pith rays 	 (d)	 both (a) and (b).	

5.	 Early wood is formed in dicot plant during
(a)	 spring season	 (b)	 winter season
(c)	 autumn season	 (d)	 summer season.

(c)	 different origin and perform common function
(d)	 different origin and perform different function.

2.	 The meristem which occur at the tips of roots and shoots and 
produce primary tissue are called 
(a)	 intercalary meristem	

CHECK  POINT - 4

Important Formulae/Facts
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The above characters are attributed to:
(a)	 Vascular tissue	 (b)	 Collenchyma
(c)	 Parenchyma	 (d)	 Simple sclerenchyma

13.	 Bamboo and grasses elongate by the activity of
(a)	 secondary meristem	 (b)	 lateral meristem 
(c)	 apical meristem	 (d)	 intercalary meristem.

14.	 Read the given statements and select the correct option.
Statement I : Phloem transports the food materials usually 
from the leaves to other parts of the plant.
Statement II : Phloem in the angiosperm is composed of 
sieve tube elements, companion cells, phloem parenchyma and 
phloem fibres. 
(a)	 Both statement I and statement II are correct.
(b)	 Both statement I and statement II are incorrect.
(c)	 Statement I is correct but statement II is incorrect.
(d)	 Statement I is incorrect but statement II is correct.

15.	 The functions of sieve tubes are controlled by
(a)	 cytoplasm of sieve tube cells
(b)	 nucleus of sieve tube cells
(c)	 nucleus of companion cells 
(d)	 cytoplasm of companion cells.

16.	 Which among the following is a true statement?
(a)	 Vessel is long cylindrical tube-like structure.
(b)	 Vessel have tapering ends.
(c)	 Tracheids are living cells.
(d)	 Tracheids have protoplasm.

17.	 Complex tissue includes
(a)	 collenchyma	 (b)	 apical meristem
(c)	 phloem	 (d)	 mesophyll.

18.	 The function of a xylem vessel is conduction of
(a)	 food	 (b)	 water and minerals 
(c)	 hormones	 (d)	 all of these.

	The Tissue System
19.	 Ground tissue system includes

(a)	 all tissues except epidermis and vascular bundles
(b)	 epidermis and cortex
(c)	 all tissues internal to endodermis
(d)	 all tissues external to endodermis.

20.	 Which of the following is not a part of epidermal tissue system?
(a)	 Companion cells	 (b)	 Trichomes
(c)	 Root hairs	 (d)	 Guard cells

21.	 Cuticle is absent in
(a)	 stem	 (b)	 leaves
(c)	 flower	 (d)	 root.

22.	 The __I___ are unicellular elongation of __II___ cells and help 
absorb __III___  and __IV___ from soil.
Fill in the blanks with appropriate words.
(a)	 I-trichomes, II-hypodermal cells, III-calcium ions, IV-vitamins
(b)	 I-roots hairs, II-epidermal cells, III-water, IV-minerals
(c)	 I-roots hair, II-hypodermal cells, III-calcium ions, IV-water
(d)	 I-trichomes, II-endodermal cells, III-water, IV-other elements

23.	 Conjoint vascular bundles are common in
(a)	 roots	 (b)	 stems
(c)	 leaves	 (d)	 both (b) and (c).

(b)	 apical meristem
(c)	 lateral meristem	
(d)	 all of these.

3.	 Identify the correct option with respect to permanent or mature cells.
A.	 These cells are structurally and functionally specialised.
B.	 They lose the ability to divide.
C.	 They constitute the tissue that can be simple or complex.
(a)	 A and B are correct	 (b)	 Only C is correct
(c)	 A and C are correct	 (d)	 A, B, C are correct.

4.	 Which of the following statement is not correct regarding 
parenchyma?
(a)	 Cell wall is made up of cellulose only.
(b)	 Cells are isodiametric and may be spherical, oval, round and 

polygonal.
(c)	 Intercellular spaces are absent.
(d)	 Performs functions like photosynthesis, storage and 

secretions.
5.	 Which of the following plant species lack xylem vessels?

(a)	 Mango tree	 (b)	 Pinus
(c)	 Eucalyptus	 (d)	 Rose

6.	 Cell walls are thickened at the corners in collenchyma due to 
deposition of 
(a)	 suberin	 (b)	 lignin
(c)	 hemicellulose and pectin	 (d)	 calcium.

7.	 Collenchyma is
(a)	 living and contains chloroplast
(b)	 dead and hollow
(c)	 dead and filled with reserve food
(d)	 living and contains no reserve food.

8.	 Companion cells are specialised ______ cells which are closely 
associated with sieve tube elements.
(a)	 sclerenchymatous	 (b)	 parenchymatous
(c)	 collenchymatous	 (d)	 epidermal cells.

9.	 Select the incorrectly matched option.
(a)	 Xylem fibre - Highly thickened walls
(b)	 Xylem parenchyma - Living and cell wall is made up of 

cellulose
(c)	 Phloem fibre - These are made up of parenchymatous cells
(d)	 Phloem parenchyma - Have dense cytoplasm and nucleus

10.	 ‘Exarch’ is the condition of vascular bundles in which
(a)	 protoxylem lies toward the outside and metaxylem lies 

inward
(b)	 metaxylem lies toward the outside and protoxylem lies 

inward
(c)	 metaxylem lies toward the lateral side and protoxylem lies 

inward
(d)	 protoxylem lies toward the lateral side and metaxylem lies 

inward.
11.	 Xylem parenchyma stores

(a)	 starch and resins	 (b)	 gums and tannins
(c)	 starch and tannins	 (d)	 latex and mucilage.

12.	 I.	 These tissues are found as layers or in patches.
II.	 They consist of cells which are thickened at the corners.
III.	 They often contain chloroplast.
IV.	 Intercellular spaces are absent in these tissues.
V.	 They provide mechanical support to growing parts of plants.
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24.	 Trichomes help in 
(a)	 preventing water loss due to transpiration
(b)	 gaseous exchange
(c)	 providing mechanical strength
(d)	 all of these.

25.	 In grasses, the guard cells are
(a)	 kidney-shaped	 (b)	 barrel-shaped 
(c)	 dumb-bell shaped 	 (d)	 bean-shaped.

26.	 In dicotyledonous stems, _____ is present in between xylem and 
phloem.
(a)	 pericycle	 (b)	 cambium
(c)	 pith	 (d)	 cortex

27.	 Subsidiary cells are the specialised cells in the
(a)	 vicinity of guard cell	 (b)	 vicinity of stomatal cell
(c)	 absence of stomatal cell	 (d)	 absence of guard cell.

28.	 Which of the following is responsible for producing the second-
ary tissues in plants?
(a)	 Fascicular vascular cambium
(b)	 Interfascicular cambium
(c)	 Cork cambium
(d)	 All of these

	�Anatomy of Dicotyledonous and 
	 Monocotyledonous Plants
29.	 Epidermis covered with cuticle, bearing trichomes and few 

stomata is the characteristic feature of
(a)	 root	 (b)	 dicot stem
(c)	 vascular bundle	 (d)	 monocot stem.

30.	 The large, empty and colourless cells present at intervals on the 
upper surface of grass leaf are called_______.
(a)	 bulliform cells	 (b)	 palisade parenchyma
(c)	 spongy parenchyma	 (d)	 accessory cells

31.	 Which cells possess chloroplast and regulate the opening and 
closing of stomata?
(a)	 Cuticle cell	 (b)	 Stomatal cells
(c)	 Guard cells	 (d)	 Subsidiary cells

32.	 In monocotyledonous stem, the vascular bundles are
(a)	 conjoint and open
(b)	 conjoint and closed
(c)	 scattered throughout the ground tissue
(d)	 both (b) and (c).

33.	 The shape of spongy parenchyma in dorsiventral leaf is ______.
(a)	 oval	 (b)	 square
(c)	 rectangular	 (d)	 pentagonal

34.	 Conjunctive tissue is made up of ________.
(a)	 parenchymatous cells, i.e., in between the xylem and 

phloem
(b)	 sclerenchymatous cells, i.e., in between the xylem and 

phloem
(c)	 collenchymatous cells, i.e., in between the xylem and 

phloem
(d)	 meristematic cells, i.e., in between the xylem and phloem

35.	 The innermost layer of cortex is called_______.
(a)	 epidermis	 (b)	 Casparian strips 
(c)	 endodermis	 (d)	 pericycle

36.	 The waxy material deposited in the Casparian strips of the 
endodermis is_______.
(a)	 pectin	 (b)	 suberin
(c)	 cellulose	 (d)	 lignin

37.	 Mesophyll is a tissue which is present in leaf
(a)	 between the upper and lower epidermis
(b)	 below the lower epidermis
(c)	 in between endodermis and pericycle
(d)	 below the endodermis and upper on the pericycle.

38.	 Pericycle is present
I.	 just above the phloem
II.	 on the inner side of endodermis
Select the correct option.
(a)	 I is correct, but II is incorrect.
(b)	 II is correct, but I is incorrect.
(c)	 I and II are correct.
(d)	 I and II are incorrect.

39.	 Consider the following statements and select the correct 
option.
I.	 In a dicot root, there are more than six (polyarch) xylem bundles.
II.	 The innermost layer of cortex in a dicot root is endodermis.
III.	 In a dicot root, the phloem masses are separated from 

the xylem by parenchymatous cells that are known as the 
conjunctive tissue.

(a)	 I is true, but II and III are false 
(b)	 II is true, but I and III are false
(c)	 I is false, but II and III are true 
(d)	 III is false, but I and III are true

40.	 Monocot root differ from dicot root because of
(a)	 radial vascular bundle
(b)	 large and well-developed pith
(c)	 polyarch xylem bundle
(d)	 both (b) and (c).

41.	 The transverse section of a dorsiventral leaf through the lamina 
shows three main parts namely, epidermis,  A  and vascular 
system. The   B   epidermis generally bears more stomata than 
the   C   epidermis.

Choose the correct combination of A, B and C.

(a)	 A-mesophyll, B-adaxial, C-abaxial
(b)	 A-endodermis, B-adaxial, C-abaxial
(c)	 A-endodermis, B-abaxial, C-adaxial
(d)	 A-mesophyll, B-abaxial, C-adaxial

42.	 In dicot stem, vascular bundles are
(a)	 numerous scattered
(b)	 arranged in a ring
(c)	 without cambium	
(d)	 surrounded by bundle sheath.

43.	 In the leaf, vascular bundles are found in the
(a)	 veins	 (b)	 palisade tissues
(c)	 lower epidermis	 (d)	 upper epidermis.

44.	 The stele is composed of
(a)	 vascular bundle only	 (b)	 pith and vascular bundle
(c)	 cortex and endodermis	 (d)	 pith and cortex.
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	Secondary Growth
45.	 Periderm includes

I.	 phellem	
II.	 phellogen	
III.	 phelloderm
Select the correct option.
(a)	 I and II	 (b)	 II and III 
(c)	 I and III	 (d)	 I, II and III

46.	 When cut horizontally both, spring and autumn wood appear in 
concentric rings known as ________.
(a)	 heartwood	 (b)	 late wood 
(c)	 sapwood	 (d)	 annual ring

47.	 Read the given statements.
I.	� During secondary growth, a complete ring is formed by 

vascular cambium.
II.	 Interfascicular cambium originates from medullary ray cells.
III.	 Vascular cambium form xylem on the inside and phloem on 

the outside due to differential action of hormones.

Select the correct combination of option.
(a)	 I and II	 (b)	 II and III
(c)	 I and III	 (d)	 I, II and III

48.	 The wood with lower density is    A   and that of higher density  
is    B   .
Choose the correct combination of options for A and B.
(a)	 A-autumn wood; B-spring wood 
(b)	 A-spring wood; B-autumn wood
(c)	 A-autumn wood; B-late wood 
(d)	 A-spring wood; B-early wood

49.	 Heartwood differs from sapwood in
(a)	 presence of rays and fibres 
(b)	 absence of vessels and parenchyma
(c)	 having dead and non-conducting elements 
(d)	 being susceptible to pests and pathogens.

50.	 The cork is impervious to water due to
(a)	 lignin deposition in the cell wall
(b)	 compactness of cell
(c)	 suberin deposition in the cell wall
(d)	 all of these.

	The Tissue System
1.	 Epidermal tissue system does not include

(a)	 trichomes and root hairs	 (b)	 simple permanent tissues
(c)	 stomata	 (d)	 cuticle.

2.	 Mesophyll cells are found in _______.
(a)	 roots	 (b)	 stem
(c)	 leaves	 (d)	 flower

3.	 Which of the following statements is not true for stomatal apparatus?
(a)	 Guard cells invariably possess chloroplasts and mitochondria.
(b)	 Guard cells are always surrounded by subsidiary cells.
(c)	 Stomata are involved in gaseous exchange.
(d)	 Inner wall of guard cells are thick.

4.	 A common feature shared by guard cells and mesophyll cells is
(a)	 presence of chloroplasts	
(b)	 dumb-bell shaped structure
(c)	 differentially thick cell wall
(d)	 uniformly thin cell wall.

5.	 Exchange of gases and transpiration process is regulated by
(a)	 lenticels	 (b)	 stomata
(c)	 hydathodes	 (d)	 pneumatophores.

6.	 Identify A to D in the given diagrams and choose the correct option.

A
B
C
D

(a) 	 A-Epidermal cells, B-Guard cells, C-Subsidiary cells, 
D-Chloroplast

(b)	 A-Epidermal cell, B-Subsidiary cells, C-Chloroplast, D-Guard 
cells

(c)	 A-Epidermal cells, B-Chloroplast, C-Subsidiary cells, D-Guard 
cells

(d) 	 A-Guard cells, B-Chloroplast, C-Subsidiary cells, D-Epidermal 
cells

7.	 Read the given statements and select the correct option.
I.	 Epidermal cells have small amount of cytoplasm and a 

large vacuole.
II.	 Waxy layer cuticle is absent in roots.
III.	 Root hairs are unicellular, while stem hairs/trichomes are 

usually multicellular.
IV.	 Trichomes are branched/unbranched, soft/stiff and 

secretory or transpiration preventive.
V.	 Guard cells are dumb-bell shaped in dicots and bean-

shaped in monocots (e.g., grass).
(a)	 All except I and II	 (b)	 All except III
(c)	 All except II and IV	 (d)	 All except V

8.	 Select the incorrect statements.
I.	 Excessive loss of water is prevented by epidermis.
II.	 Stomata develop from epidermal tissue.
III.	 Photosynthesis is one of the primary function of leaf ground 

tissue.
(a)	 I and II	 (b)	 II and III
(c)	 III and I	 (d)	 None of these

9.	 Epidermis is often covered with a waxy thick layer called
(a)	 cuticle	 (b)	 suberin
(c)	 lignin	 (d)	 all of these.

10.	 Stomatal apparatus consists of
(a)	 stomatal aperture	 (b)	 guard cell
(c)	 subsidiary cells	 (d)	 all of these.

11.	 Trichomes are epidermal hairs of
(a)	 primary root	 (b)	 primary stem 
(c)	 primary leaves	 (d)	 secondary root.
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12.	 Open vascular bundles
(a)	 have cambium in between the primary and secondary 

xylem
(b)	 have cambium in between the primary and secondary phloem
(c)	 have cambium in between the xylem and phloem
(d)	 don’t have cambium in between xylem and phloem.

13.	 I.	 Epidermal cells	 II.	 Stomata
III.	 Trichomes	 IV.	 Root hairs
These are the attributes of
(a)	 epidermal tissue system	
(b)	 ground tissue system
(c)	 fundamental tissue system
(d)	 vascular tissue system.

14.	 Identify type of vascular bundle with respect to A, B and C in the 
figure given below.

	

Xylem

Phloem
Xylem

Phloem
Phloem
Cambium
Xylem

A B C
(a)	 A-Conjoint closed, B-Conjoint open, C-Radial
(b)	 A-Radial, B-Conjoint open, C-Conjoint closed
(c)	 A-Radial, B-Conjoint closed, C-Conjoint open 
(d)	 A-Conjoint open, B-Conjoint closed, C-Radial

15.	 Cuticle is present outside of _______.
(a)	 epidermis	 (b)	 endodermis 
(c)	 hypodermis	 (d)	 both (a) and (b).

16.	 The outer walls of guard cells (away from stomatal pore)  
are    A    while the inner walls (towards the stomatal pore)  
are    B   . 
Choose the correct combination of A and B.
(a)	 A-thick, B-thin	 (b)	 A-thin, B-thick
(c)	 A-thin, B-also thin	 (d)	 A-thick, B-also thick

17.	 Outermost layer of primary plant body is
(a)	 endodermis	 (b)	 epidermis
(c)	 mesodermis	 (d)	 pericycle.

18.	 Cuticle is present in which part of plant?
(a)	 Leaves	 (b)	 Roots
(c)	 Stem	 (d)	 Both (a) and (c)

19.	 In leaves, the ground tissues consists of
(a)	 epidermis	 (b)	 vascular tissue 
(c)	 mesophyll cells	 (d)	 medullary rays.

20.	    A   are structures present in the epidermis of leaves. They 
regulate process of transpiration and __B__ exchange. It is 
composed of two bean-shaped cells known as __C__ cells. 
Choose the correct combination of A, B and C from the following 
options.
(a)	 A–Stomata, B–gaseous, C–guard 
(b)	 A–Lenticels, B–gaseous, C–subsidiary
(c)	 A–Stomata, B–water, C–subsidiary 
(d)	 A–Lenticels, B–water, C–guard

21.	 Assertion (A) : Guard cells are specialised epidermal cells.
Reason (R) : Stomata are found in the epidermis of leaves.
(a)	 Both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion.

(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.

	�Anatomy of Dicotyledonous and 
Monocotyledonous Plants

22.	 The surface area of leaves in monocotyledon plants can be 
regulated by the help of _______.
(a)	 mesophyll cells	 (b)	 parenchymatous cell
(c)	 bulliform cells	 (d)	 guard cell

23.	 In the given diagram of the 
T.S. of Helianthus stem, certain 
parts have been indicated by 
alphabets. Choose the answer  
in which these alphabets have 
been correctly matched with 
the parts which they indicate.
(a)	 A = Epidermal hairs, 

B = Epidermis,  
C = Hypodermis (collenchyma), D = Parenchyma,   
E = Starch sheath 

(b)	 A = Epidermis, B = Epidermal hairs, C = Parenchyma, 
D = Starch sheath,  E = Hypodermis (collenchyma)

(c)	 A = Epidermal hairs, B = Epidermis, C = Parenchyma, 
D = Hypodermis (collenchyma), E = Starch sheath 

(d)	 A = Epidermal hairs, B = Epidermis C = Hypodermis 
(collenchyma), D = Starch sheath, E = Parenchyma

24.	 The cells arranged in multiple layers between the epidermis and 
pericycle is called ______.
(a)	 pith	 (b)	 stele
(c)	 medullary rays	 (d)	 cortex

25.	 Initiation of lateral roots and vascular cambium during the 
secondary growth takes place due to activity of _____ in dicot 
root.
(a)	 endodermis	 (b)	 pericycle
(c)	 Casparian strip	 (d)	 periderm

26.	 As compared to the dicot root, monocotyledon root have
(a)	 more xylem bundles	 (b)	 more phloem bundles
(c)	 less phloem bundles	 (d)	 less xylem bundles.

27.	 In the diagram of T. S. of stele

A
B

C
D

 
of dicot root, the different 
parts have been indicated by 
alphabets, choose the answer 
in which these alphabets 
correctly match with the parts 
they indicate.
(a)	 A-Endodermis, 

B-Conjunctive tissue, 
C-Metaxylem,  
D-Protoxylem

(b)	 A-Endodermis, B-Pericycle, C-Protoxylem, D-Metaxylem
(c)	 A-Pericycle, B-Conjunctive tissue, C-Metaxylem, D-Protoxylem
(d)	 A-Endodermis, B-Conjunctive tissue, C-Protoxylem,  

D-Metaxylem
28.	 Mesophyll of monocotyledon leaf are not differentiated into

(a)	 palisade parenchyma	 (b)	 spongy parenchyma
(c)	 bulliform cells	 (d)	 both (a) and (b).

A
B
E
C
D
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29.	 Pith and cortex do not differentiate in
(a)	 monocot stem	 (b)	 dicot stem
(c)	 monocot root	 (d)	 dicot root.

30.	 In the given T.S. of monocot leaf, identify A to E. Choose the 
correct option.

A

B
C

D

E

(a)	 A-Abaxial epidermis, B-Xylem, C-Mesophyll, D-Adaxial 
epidermis, E-Phloem

(b)	 A-Abaxial epidermis, B-Phloem, C-Mesophyll, D-Adaxial 
epidermis, E-Xylem

(c)	 A-Adaxial epidermis, B-Phloem, C-Mesophyll, D-Abaxial 
epidermis, E-Xylem

(d)	 A-Adaxial epidermis, B-Xylem, C-Mesophyll, D-Abaxial 
epidermis, E-Phloem

31.	 Lateral roots develop from primordia originated by the division of
(a)	 pericycle cells	 (b)	 epidermal cells
(c)	 endodermal cells	 (d)	 cortical cells.

32.	 Abaxial surface of the leaf generally bears
(a)	 less stomata than adaxial epidermis 
(b)	 more stomata than adaxial epidermis
(c)	 equal stomata than adaxial epidermis 
(d)	 hairs to absorb the minerals.

33.	 Which of the following is true regarding the vascular bundles of 
dicotyledonous stem?
(a)	 Conjoint 	 (b)	 Open
(c)	 Endarch protoxylem	 (d)	 All of these

34.	 Casparian strips are present in the _______ of the root.
(a)	 epiblema	 (b)	 cortex
(c)	 pericycle	 (d)	 endodermis

35.	 In dicotyledonous root, the cortex consists of
(a)	 parenchymatous tissue	 (b)	 endodermal tissue
(c)	 sclerenchymatous tissue	 (d)	 both (a) and (b).

36.	 In grasses, certain adaxial epidermal cells along the veins modify 
themselves into large empty, colourless cells called
(a)	 bulliform cells	 (b)	 companion cells
(c)	 guard cells	 (d)	 subsidiary cells.

37.	 Polyarch condition is found in which of the following?
(a)	 Monocotyledonous stem	 (b)	 Monocotyledonous leaves
(c)	 Monocotyledonous roots	 (d)	 Dicotyledonous stem

38.	 Identify A to D in the given diagram and choose the correct 
option.
(a)	 A-Hypodermis, B-Xylem, 

C-Phloem, D-Ground tissue
(b)	 A-Hypodermis, B-Phloem, 

C-Xylem, D-Ground tissue
(c)	 A-Endodermis, B-Phloem, 

C-Xylem, D-Ground tissue
(d)	 A-Epidermis, B-Xylem, 

C-Phloem, D-Ground tissue

A

B

D
C

39.	 Palisade parenchyma and spongy parenchyma are found in 
_____ of leaves.

(a)	 epidermis	 (b)	 vascular system
(c)	 mesophyll	 (d)	 endodermis

40.	 Anita wants to study the vascular bundles of monocot and 
dicot plant roots. Which of the following is considered most 
appropriate for their better observation?
(a)	 Transverse section	 (b)	 Longitudinal section
(c)	 Both (a) and (b)	 (d)	 Vertical section

41.	 Epiblema is the alternate name of
(a)	 epidermis of stem	 (b)	 epidermis of leaf
(c)	 epidermis of root	 (d)	 all of these.

42.	 Which of the following part of dicot root possess suberin 
deposition in tangential as well as radial walls?
(a)	 Epidermis	 (b)	 Endodermis
(c)	 Cortex	 (d)	 Pericycle

43.	 Select the mismatched pair regarding dicot root.
(a)	 Outermost layer – Epiblema
(b)	 Innermost layer – Hypodermis
(c)	 Casparian deposition – Suberin
(d)	 Lateral roots – Pericycle

44.	 Select the correct option on the basis of given features, to which 
they belong.
(A)	 Cambium - Present	
(B)	 Pith - Inconspicuous
(C)	 Casparian strip - Present	
(D)	 Vascular bundle - Radial
(a)	 Dicot stem	 (b)	 Monocot stem
(c)	 Dicot root	 (d)	 Monocot root

45.	 Which of the following is correct regarding conducting tissue 
system in monocotyledonous root?
(a)	 Xylem and phloem are arranged in different radii in alternate 

manner.
(b)	 It is generally radial and open.
(c)	 Xylem and phloem are jointly situated along the same radius.
(d)	 Alternate arrangement of protoxylem and metaxylem is 

present.

46.	 Find the incorrect match regarding dicot stem.
	 Component		  Location
(a)	 Pericycle 	 –	� Between endodermis and phloem
(b)	 Pith 	 –	� Between protoxylem and metaxylem
(c)	 Hypodermis	 –	� Between epidermis and cortical layer
(d)	 Starch sheath	 –	� Between cortical layer and pericycle.

47.	 Read the given statements and select the correct options.
Statement I: In monocot stem, the vascular bundles are 
arranged scattered.
Statement II: In monocot stem, central vascular bundle are 
generally smaller than the peripherally located ones.
(a)	 Both statement I and statement II are correct.
(b)	 Both statement I and statement II are incorrect.
(c)	 Statement I is correct and statement II is incorrect.
(d)	 Statement I is incorrect and statement II is correct.
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48.	 Select the option with correct identification of type of tissue from 
which the given structure is formed in dicot stem.
	 Hypodermis	 Medullary rays
(a)	 Collenchyma	 Parenchyma
(b)	 Parenchyma	 Parenchyma
(c)	 Parenchyma	 Sclerenchyma
(d)	 Sclerenchyma	 Collenchyma

49.	 Figures ‘X’ and ‘Y’ represent the transverse sections of ______ 
and ______ respectively.

X Y

	        X	       Y
(a)	 dicot root	 dicot stem
(b)	 monocot root	 monocot stem
(c)	 dicot stem	 monocot stem
(d) 	 monocot stem	 dicot stem

50.	 Read the given statements and select the correct option.
Statement I : Water stress can be easily observed in 
monocotyledonous plants, when leaves curl inwards.
Statement II : Bundle sheath cells in dicots are modifications 
of epidermal cells.
(a)	 Both statement I and statement II are correct.
(b)	 Both statement I and statement II are incorrect.
(c)	 Statement I is correct and statement II is incorrect.
(d)	 Statement I is incorrect and statement II is correct.

	The Tissues
1.	 The growth of root and stem in length with the help of apical 

meristem is called  A . Apart from primary growth most 
dicotyledonous plants exhibit an increase in girth called  B  . 
Choose the correct combination of A and B with respect to the 
above paragraph.
(a)	 A-primary growth; B-secondary growth
(b)	 A-secondary growth; B-primary growth
(c)	 A-secondary growth; B-tertiary growth
(d)	 A-primary growth; B-tertiary growth

2.	 Which element of xylem is the characteristic feature of angiosperms?
(a)	 Tracheids	 (b)	 Xylem parenchyma
(c)	 Vessels	 (d)	 Xylem fibre

3.	 Complex tissues are
(a)	 made up of more than one kind of cells
(b)	 xylem and phloem
(c)	 parenchyma and sclerenchyma
(d)	 both (a) and (b).

4.	 Assertion (A) : Collenchyma is present in layers below the epidermis 
in dicots.
Reason (R) : Collenchyma is a dead mechanical tissue.
(a)	 Both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.

5.	 The stem of grasses and related plants elongate by the activity of
(a)	 lateral meristem
(b)	 apical meristem
(c)	 both apical and intercalary meristem
(d)	 intercalary meristem.

6.	 I.	 Sieve tube conducts organic food longitudinally.
II.	 Xylem parenchyma cells stores food and help in lateral 

conduction of sap.

Select the correct option.
(a)	 I is incorrect, but II is correct
(b)	 II is incorrect, but I is correct
(c)	 I and II are correct
(d)	 I and II are incorrect

7.	 I.	� Elongated or tube-like cell with thick and lignified walls and 
tapering ends.

II.	 These are dead and are without the protoplasm.
III.	 The inner layers of cell walls have thickening which vary in 

form.
The above mentioned characters belong to which of the following 
plant structure?
(a)	 Tracheids	 (b)	 Xylem parenchyma 
(c)	 Companion cells	 (d)	 Sieve tube elements

8.	 Which of the following are correct statements?
(I)	 The parenchyma performs various functions l ike 

photosynthesis, storage and secretion.
(II)	 Cells of collenchyma are much thickened at the corner due 

to a deposition of cellulose, hemicellulose and pectin.
(III)	 Cells of sclerenchyma are usually dead and without 

protoplasts.
(IV)	 Parenchyma, collenchyma and sclerenchyma are simple 

permanent tissues.
(V)	 The cells of mass meristem divides only in vertical plane.
(a)	 I, II, III, IV and V	 (b)	 I, II and III
(c)	 I, III, IV and V	 (d)	 I, II, III and IV

9.	 The first formed primary phloem consists of narrow sieve tubes 
is referred as   A   . The later formed primary phloem has bigger 
sieve tubes is referred as   B   .
Choose the correct combination of A and B.
(a)	 A–protoxylem; B–metaxylem 
(b)	 A–protophloem; B–secondary phloem
(c)	 A–metaphloem; B–secondary phloem
(d)	 A–protophloem; B–metaphloem

10.	 Which of the following have obliterated central lumen?
(a)	 Xylem fibres	 (b)	 Xylem parenchyma
(c)	 Protoxylem	 (d)	 Metaxylem
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(a)	 A-(i),  B-(ii), C-(iii), D-(iv), E-(v)
(b)	 A-(iii), B-(i), C-(ii), D-(v), E-(iv)
(c)	 A-(ii), B-(iii),C-(i), D-(iv), E-(v)
(d)	 A-(iv),B-(v), C-(i), D-(ii), E-(iii)

16.	 The secondary meristem initiates
(a)	 basal growth	 (b)	 transverse growth
(c)	 radial growth	 (d)	 vertical growth.

17.	 Assertion (A) : Companion cells control the sieve tube cell 
activities.
Reason (R) : Companion cells possess nucleus.
(a)	 Both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.

18.	 Length of petiole increases due to division of
(a)	 apical meristem	 (b)	 lateral meristem 
(c)	 intercalary meristem	 (d)	 all of these.

19.	 Assertion (A) : Sclereids are less thickened dead cells.
Reason (R) : Sclereids provide flexibility to the parts where they 
are present.
(a)	 Both assertion and reason are true and reason is the correct 

explanation of assertion
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion
(c)	 Assertion is true but reason is false
(d)	 Both assertion and reason are false.

20.	 From evolutionary point of view, tracheids and sieve cells are 
more primitive than vessels and sieve tubes respectively. The 
angiosperms have
(a)	 vessels and sieve tubes
(b)	 tracheids, vessels and sieve tubes
(c)	 vessels, sieve cells and sieve tubes 
(d)	 tracheids, vessels and sieve cells.

21.	 A mature sieve tube differs from a vessel in
(a)	 lacking a functional nucleus
(b)	 absence of lignified walls
(c)	 being nearly dead 
(d)	 lacking cytoplasm.

22.	 Xylem parenchyma cells are made up of _________.
(a)	 starch	 (b)	 fat	 (c)	 cellulose 	 (d)	 pectin

23.	 Which of the following statements is true?
(a)	 Vessels are multicellular with wide lumen.
(b)	 Tracheids are multicellular with narrow lumen.
(c)	 Vessels are unicellular with narrow lumen.
(d)	 Tracheids are unicellular with wide lumen.	

24.	 Meristematic tissue are
(a)	 premature having ability of division
(b)	 mature does not have ability of division
(c)	 premature but not having ability of division
(d)	 complex differentiating in xylem, phloem and cambium.

25.	 Which of the following is/are living cells?
	 I. Vessel, II. Tracheids, III. Companion cells

(a)	 I and II	 (b)	 Only III
(c)	 II and III	 (d)	 Only I

11.	 Read the given statements and select the correct option.
Statement I : In endarch, metaxylem lies towards the pith.

	 Statement II : Metaxylem is firstly formed xylem.
(a)	 Both statement I and statement II are correct.
(b)	 Both statement I and statement II are incorrect.
(c)	 Statement I is correct but statement II is incorrect.
(d)	 Statement I is incorrect but statement II is correct.

12.	 Read the characteristic features of following permanent tissue 
and select the correct option.

Characteristics Parenchyma Collenchyma Sclereids

Cell shape Isodiametric or 
polygonal or 
elongated

Long and 
narrow

Spherical, 
oval or 

cylindrical

Component of cell 
wall

Deposition of 
cellulose

I Lignin

Intercellular 
spaces

Small 
intercellular 
spaces are 

present

Intercellular 
spaces are 

absent

II

Function Performs 
photosynthesis, 

storage, 
secretion 

Provide 
mechanical 
support for 

growing plants

III

	       I	      II	          III
(a)	 Cellulose	 Large	 Formed peeling
		  intercellular	 part of fruit
		  spaces present
(b)	 Hemicellulose	 Small or	 Formed protective
	 and starch	 minute inter	 covering around
		  cellular space	 seed
(c)	 Hemicellulose,	 Narrow	 Provides mechanical
	 cellulose and	 cavities	 support to organs.
	 pectin	 are found	
(d)	 Starch	 large, broad cavities	 Perform photo-
		  are present	 synthesis only

13.	 Identify the type of plant tissue being represented by the set of 
statements given below.
I.	 Their cells are isodiametric (they may be spherical, oval, 

round, etc.).
II.	 Their cell walls are thin and made up of cellulose.
III.	 They may either be closely packed or have small intercellular 

spaces.
IV.	 They perform functions like photosynthesis, storage, 

secretion, etc.
(a)	 Sclerenchyma	 (b)	 Parenchyma 
(c)	 Collenchyma	 (d)	 Meristem

14.	 Which of the following is/are correct about protophloem?
(a)	 It is later formed primary phloem.
(b)	 It has bigger sieve tube elements.
(c)	 It has narrow sieve tubes.
(d)	 Both (a) and (c)

15.	 Match column I with column II and select the correct option.
	 Column I		  Column II
A.	 Meristem	 (i)	 Storage and photosynthesis
B.	 Parenchyma	 (ii)	 Mechanical support
C.	 Collenchyma	 (iii)	 Region of active cell division
D.	 Sclerenchyma	 (iv)	 Trichomes
E.	 Epidermal hairs	 (v)	 Sclereids
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26.	 The meristem which is particularly present in the mature regions 
of roots and shoots and produce woody axis and appear later 
than the primary meristem is called
(a)	 secondary meristem	 (b)	 intercalary meristem
(c)	 apical meristem	 (d)	 tertiary meristem.

27.	 Root apical meristem occupies the    A   of root, while shoot apical 
meristem occupies the distant most region of the    B    axis.
Complete the above sentence with the correct combination of 
A and B.
(a)	 A-tip; B-stem	 (b)	 A-side; B-stem
(c)	 A-lateral; B-root	 (d)	 A-tip; B-meristematic

28.	 Select the correct statement from the following.
(a)	 The cells of the permanent tissue do not generally divide.
(b)	 Permanent tissues having all cells similar in structure and 

function are called simple tissues.
(c)	 Permanent tissues having many different types of cells are 

called complex tissues.
(d)	 All of these

29.	 The protoxylem and metaxylem in the stem lies towards
(a)	 centre and periphery, respectively
(b)	 periphery and center, respectively
(c)	 both at center
(d)	 both at periphery.

30.	 Among the following attributes of xylem, which is mainly mechanical 
in function?
(a)	 Xylem fibres	 (b)	 Xylem parenchyma
(c)	 Tracheids	 (d)	 Vessels

31.	 Xylem fibres have
(a)	 thick wall	 (b)	 thin wall
(c)	 obliterated central lumen	 (d)	 both (a) and (c).

32.	 The tissue which perpetuates itself by active cell division is
(a)	 permanent tissue	 (b)	 ground tissue
(c)	 meristematic tissue	 (d)	 vascular tissue.

33.	 Identify A, B and C indicated in diagram 
of root apex given below.
(a)	 A-Vascular bundle, B-Epidermis, 

C-Root apical meristem
(b)	 A-Cortex, B-Epidermis, C-Root apical 

meristem
(c)	 A-Cortex, B-Root apical meristem, 

C-Protoderm
(d)	 A-Cortex, B-Protoderm, C-Root apical meristem

34.	 Conducting tissue for the transport of water and minerals from 
the roots to the stems and leaves is ______.
(a)	 xylem	 (b)	 phloem
(c)	 parenchyma	 (d)	 collenchyma

35.	 Which of the following statements are true?
I.	 Uneven thickening of cell well is characteristic of 

sclerenchyma.
II.	 Intercalary meristem occurs in to regenerate parts 

removed by grazing herbivores.
III.	 Tracheids are the chief water transporting elements in 

gymnosperms.
IV.	 Companion cell is devoid of nucleus at maturity.
V.	 Axillary buds are present in the axils of leaves.

A
B

C

(a)	 I and IV	 (b)	 II and V
(c)	 III and IV	 (d)	 II, III and V

36.	 Which of the following are simple tissues?
I.	 Parenchyma	 II.	 Collenchyma
III.	 Sclerenchyma
(a)	 I and II	 (b)	 II and III 
(c)	 I and III	 (d)	 I, II and III

37.	 Identify the types of simple tissue given in the diagram A, B and C.

BA C
(a)	 A-Parenchyma, B-Sclerenchyma, C-Collenchyma
(b)	 A-Parenchyma, B-Collenchyma, C-Sclerenchyma
(c)	 A-Sclerenchyma, B-Collenchyma, C-Parenchyma
(d)	 A-Sclerenchyma, B-Parenchyma, C-Collenchyma

38.	 Permanent or mature cells are formed by
(a)	 cell division in the primary meristem
(b)	 cell division in the secondary meristem
(c)	 specialisation of secondary meristem 
(d)	 both (a) and (b).

39.	 Which meristem is responsible for the production of secondary 
tissues?
(a)	 Primary meristem	 (b)	 Root apical meristem
(c)	 Shoot apical meristem	 (d)	 Secondary meristem

40.	 Sclerenchyma mainly provides
(a)	 storage to the plants
(b)	 mechanical support to the organs of plants
(c)	 secretory tissue to the plants
(d)	 strength to monocot plants only specially their abundance 

in the layers below the epidermis.
41.	 Which of the following complex tissues have lignified walls and 

a large central cavity?
(a)	 Vessels	 (b)	 Tracheids
(c)	 Xylem fibres	 (d)	 Xylem parenchyma

42.	 Simple permanent living tissues which are made up of thin-
walled similar isodiametric cells are called
(a)	 parenchyma	 (b)	 collenchyma
(c)	 sclerenchyma	 (d)	 chlorenchyma.

43.	 Apical meristems are present at the
(a)	 tips of roots
(b)	 tips of shoots
(c)	 lateral sides of roots and shoots 
(d)	 both (a) and (b).

44.	 Identify A, B and C in the given diagram.

A B C
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(a)	 A-Tracheid, B-Vessels, C-Tracheid
(b)	 A-Vessels, B-Tracheid, C-Companion cell
(c)	 A-Companion cell, B-Vessels, C-Tracheid
(d)	 A-Xylem fibre, B-Vessels, C-Vessels

45.	 The difference in phloem of gymnosperms and angiosperms is due to
(a)	 parenchyma	 (b)	 sieve cell
(c)	 companion cell	 (d)	 fibers.

46.	 Meristematic tissue helps in the
(a)	 absorption of water	 (b)	 growth of plant
(c)	 absorption of minerals	 (d)	 transpiration.

47.	 In the given diagram of complex tissue, identify A, B and C.
(a)	 A-Sieve tube cells, B-Xylem parenchyma, 

C-Companion cell
(b)	 A-Sieve tube cells, B-Phloem parenchyma, 

C-Companion cell
(c)	 A-Sieve pore, B-Xylem parenchyma, 

C- Companion cell
(d)	 A-Sieve pore, B-Phloem parenchyma, 

C-Companion cell
48.	 Choose the correct statement.

(a)	 A group of cell having similar origin generally perform 
common function.

(b)	 All of the cells in a plant body are capable of divisions.
(c)	 In simple permanent tissues, all cells are similar in function 

but different in structure.
(d)	 None of these

49.	 The chief function of sieve tube element is to
(a)	 conduct minerals
(b)	 helps plant in forming wood
(c)	 transport water from roots to leaves
(d)	 translocate the organic material from source to sink.

50.	 I.	� Made up of elongated, tapering cylindrical cells which have 
dense cytoplasm and nucleus.

II.	 Cell wall is composed of cellulose.
III.	 Store food materials and other substances like resins.
The above mentioned characters belongs to which attribute of 
phloem?
(a)	 Sieve tube elements	 (b)	 Companion cells
(c)	 Phloem parenchyma	 (d)	 Phloem fibres

51.	 Identify A, B and C in the given diagram of shoot apical meristem.

A

B
C

(a)	 A-Leaf primordium, B-Apical bud, C-Meristematic zone
(b)	 A-Leaf primordium, B-Axillary bud, C-Vascular tissue
(c)	 A-Shoot primordium, B-Axillary bud, C-Meristematic zone
(d)	 A-Shoot primordium, B-Apical bud, C-Vascular tissue

52.	 I.	� Cells are living and thin-walled and their cell walls are 
made up of cellulose.

II.	 They store food material in the form of starch.
III.	 The radial conduction of water in plants takes place with the 

help of these tissues.

A

B

C

Which of the above feature belongs to the xylem parenchyma?
(a)	 I and II 	 (b) 	 II and III
(c) 	 I and III 	 (d) 	 I, II and III

53.	 I.	� Long cylindrical tube like structure made up of many cells called 
vessel members, lignified cell wall and large central cavity.

II.	 Devoid of protoplasm.

Above characters belong to which of the following plant elements?
(a)	 Tracheids	 (b)	 Xylem vessel
(c)	 Companion cell	 (d)	 Sieve tube

54.	 Axillary bud originates from
(a)	 lateral meristem	 (b)	 shoot apical meristem
(c)	 root apical meristem	 (d)	 secondary meristem.

55.	 The most abundant tissues in plants is
(a)	 meristematic	 (b)	 parenchyma
(c)	 collenchyma	 (d)	 sclerenchyma.

56.	 The    A    cells are specialised parenchymatous cells, which are 
closely associated with    B    which are connected by pit fields 
presents between their common    C    walls. 
Choose the correct combination of A, B and C from the options 
given below.
(a)	 A–companion, B–sieve tube, C–longitudinal
(b)	 A–vessels, B–tracheary, C–longitudinal
(c)	 A–vessels, B–tracheary, C–lateral
(d)	 A–companion, B–tracheary, C–lateral

57.	 Vessels are found in
(a)	 all angiosperms and some gymnosperms
(b)	 all the angiosperms and few gymnosperms
(c)	 all angiosperms, all gymnosperms and some pteridophytes
(d)	 all pteridophytes.

58.	 First formed primary xylem elements are called    A    and later 
formed primary xylem elements are called   B   .
A and B in the above statement refers to 
(a)	 A – metaxylem; B – protoxylem	
(b)	 A – protoxylem; B – metaxylem
(c)	 A – protophloem; B – metaphloem
(d)	 A – metaphloem; B – protophloem

59.	 Sclereids are commonly found in the
I.	 fruit walls of nuts
II.	 pulp of fruits like guava and pear
III.	 seed coats of legumes
IV.	 micropyle of pea.
Select the correct combination.
(a)	 All except I	 (b)	 All except II
(c)	 All except III	 (d)	 All except IV

60.	 Assertion (A) : Permanent tissue is composed of mature cells.
Reason (R) : Meristematic tissue is a group of actively dividing 
cells.
(a)	 Both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.
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61.	 In endarch condition, protoxylem lies towards __I__ and metaxylem 
lies towards __II__. Whereas in exarch condition, protoxylem lies 
towards __III__ and metaxylem lies towards __IV__.
	   I	       II	      III	   IV
(a)	 pith	 periphery	 periphery	 centre
(b)	 periphery	 pith	 cortex	 pericycle
(c)	 cortex	 pericycle	 pith	 centre
(d)	 cortex 	 pith	 pericycle	 phloem

62.	 Gymnosperm lacks
(a)	 albuminous cells	 (b)	 sieve cells
(c)	 sieve tubes	 (d)	 both (a) and (b).

	The Tissue System
63.	 Consider the following statements and choose the correct option.

I.	 In primary stems, parenchymatous cells are usually present 
in cortex, pericycle and pith.

II.	 Xylem and phloem constitute the vascular bundle of the 
stem.

III.	 In leaves, mesophyll consists of thick-walled chloroplast 
containing cells.

IV.	 Radial vascular bundles are mainly found in the leaves.
(a)	 I is true, but II, III and IV are false
(b)	 II is true, but I, III and IV are false
(c)	 III is true, but I, II and IV are false
(d)	 I and II are true, but III and IV are false

64.	 Vascular bundles in monocotyledons are considered closed because
(a)	 xylem is surrounded all around by phloem 
(b)	 there are no vessels with perforations
(c)	 a bundle sheath surrounds each bundle 
(d)	 there is no secondary growth.

65.	 I.	 Protection of internal tissues.
II.	 Protection from microbes.
III.	 Gaseous exchange.
IV.	 Reduction in the rate of transpiration via trichomes.
Which of the function of epidermis is/are relevant from the above 
given statements?
(a)	 Only II	 (b)	 I and II
(c)	 II and III	 (d)	 I, II, III and IV

66.	 I.	 Epidermis	 II.	 Mesophyll	 III.	 Vascular system
Which of the above components is/are made up of parenchyma 
and has/have chlorophyll?
(a)	 I and II	 (b)	 Only I 
(c)	 Only III	 (d)	 Only II

67.	 I.	 They may be branched or unbranched and soft or stiff.
II.	 They may be secretory and help in preventing water loss due 

to transpiration.
Which of the above characteristics belong(s) to trichomes?
(a)	 Only I	 (b)	 Only II 
(c)	 I and II	 (d)	 None of these

68.	 I.	 Protection of internal tissue.
II.	 Prevention and entry of any harmful organism.
III.	 Minimising surface transpiration.
IV.	 Protection against excessive heating up.
These are the functions of which of the following?
(a)	 Epidermis	 (b)	 Cortex
(c)	 Hypodermis	 (d)	 Cuticle

69.	 Elongation of epidermal cells which helps in the absorption of 
water and minerals from the soil are called
(a)	 trichomes	 (b)	 root hairs 
(c)	 emergences	 (d)	 all of these.

70.	 Primary function of epidermis is
(a)	 photosynthesis
(b)	 protection
(c)	 conduction of water and solutes 
(d)	 mechanical support.

71.	 Vascular system consists of
I.	 xylem	 II.	 phloem
III.	 ground meristem	 IV.	 epidermal meristem
Select the correct combination from the given options.
(a)	 I and II	 (b)	 I, II and III
(c)	 I, II and IV	 (d)	 I, III and IV

72.	 I.	 It is made up of elongated, compactly arranged cells.
II.	 It is usually single layered.
III.	 It is parenchymatous.
IV.	 Large vacuole is present.
Which of the above characters belong to the epidermis?
(a)	 All except I	 (b)	 All except III and IV 
(c)	 All except II	 (d)	 All of these

73.	 In which of the following, the phloem is located only on the 
different radii of the xylem?
(a)	 Open vascular system	 (b)	 Closed vascular system
(c)	 Conjoint vascular system	 (d)	 Radial vascular system

74.	 Outer walls of epidermis is often covered with a waxy thick layer 
called
(a)	 cuticle	 (b)	 suberin
(c)	 supporting cell	 (d)	 starch sheath.

	�Anatomy of Dicotyledonous and 
Monocotyledonous Plants

75.	 I.	� Peripheral vascular bundles are smaller than the centrally 
located vascular bundles.

II.	 Phloem parenchyma is absent.
III.	 Water containing cavities are present within the vascular 

bundles.
Which of the above characters belong to the monocotyledonous stem?
(a)	 I and II	 (b)	 II and III	 (c)	 III and I	 (d)	 I, II and III

76.	 Match column I with column II.
	 Column I		  Column II
1.	 Dicot stem	 (I)	 Radial, open
2.	 Dicot root	 (II)	 Radial, closed
3.	 Monocot root	 (III)	 Conjoint, open
4.	 Monocot stem	 (IV)	 Conjoint, closed
(a)	 1-I, 2-III, 3-IV, 4-II	 (b)	 1-III, 2-II, 3-IV, 4-I
(c)	 1-I, 2-IV, 3-II, 4-III	 (d)	 1-III, 2-I, 3-II, 4-IV

77.	 For a better understanding of tissue organisation of roots, stems 
and leaves, it is convenient to study the _____ sections of the 
mature zones of these organs.
(a)	 longitudinal	 (b)	 transverse
(c)	 radial	 (d)	 both (a) and (b).

78.	 Mesophyll is well differentiated into palisade and spongy 
parenchyma in
(a)	 dicot leaves	 (b)	 monocot leaves 
(c)	 xerophytic stem	 (d)	 hydrophytic stem.
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79.	 I.	 Dicotyledonous leaf is also called isobilateral leaf.
II.	 Monocotyledonous leaf is also called dorsiventral leaf.
Select the correct option from the options given below.
(a)	 I and II are correct.
(b)	 I is correct, but II is incorrect.
(c)	 II is incorrect, but I is correct.
(d)	 I and II are incorrect.

80.	 Exarch and polyarch xylem strands are found in
(a)	 monocot stem	 (b)	 dicot stem 
(c)	 monocot root	 (d)	 dicot root.

81.	 The ring arrangement of vascular bundle is the characteristic 
feature of
(a)	 dicot root	 (b)	 monocot root 
(c)	 monocot stem	 (d)	 dicot stem.

82.	 Central part of root is occupied by parenchymatous (thin or thick 
walled) cells is called
(a)	 pith	 (b)	 endodermis 
(c)	 pericycle	 (d)	 meristem.

83.	 Identify A to E in the given diagram and choose the correct 
option.
(a)	 A-Collenchyma, B-Sclerenchyma, 

C-Cambium, D-Protoxylem, 
E-Pith

(b)	 A-Sclerenchyma, B-Collenchyma, 
C-Cambium, D-Protoxylem, 
E-Pith

(c)	 A-Parenchyma, B-Collenchyma, 
C-Cambium, D-Protoxylem, 
E-Pith

(d)	 A-Collenchyma, B-Parenchyma, 
C-Cambium, D-Protoxylem, 
E-Pith

84.	 Fill in the blanks in the given passage.
In internal tissue organisation of dicotyledonous root the 
outermost layer is  (i)  .  The  (ii)  consist of several layers of 
thin walled parenchymatous cells with intercellular spaces. The 
innermost layer of the cortex is called   (iii)  . All tissues on the 
inner side of the iii such as pericycle, vascular bundles and pith 
constitute the   (iv)  .
(a)	 (i) cortex, (ii) epidermis, (iii) endodermis, (iv) stele
(b)	 (i) epidermis, (ii) cortex, (iii) endodermis, (iv) stele
(c)	 (i) endodermis, (ii) cortex, (iii) epidermis,  (iv) stele
(d)	 (i) stele, (ii) cortex, (iii) endodermis, (iv) epidermis

85.	 In the given T.S. of dicot leaf, identify A to D and choose the 
correct option.

A
B

C

D

(a)	 A-Phloem, B-Xylem, C-Palisade mesophyll, D-Spongy 
mesophyll

A
B

C

D

E

(b)	 A-Phloem, B-Xylem, C-Spongy mesophyll, D-Palisade 
mesophyll

(c)	 A-Bundle sheath, B-Phloem, C-Palisade mesophyll, 
D-Spongy mesophyll

(d)	 A-Xylem, B-Phloem, C-Palisade mesophyll, D-Spongy 
mesophyll

86.	 Assertion (A) : Bulliform cells are useful in the unrolling of leaf. 
	 Reason (R) : Bulliform cells store water.

(a)	 Both assertion and reason are true and reason is the correct 
explanation of assertion.

(b)	 Both assertion and reason are true but reason is not the 
correct explanation of assertion.

(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.

87.	 Identify the plant parts whose transverse section shows a clear, 
large and prominent pith.
(a)	 Monocot stem 	 (b)	 Dicot root
(c)	 Monocot root	 (d)	 Both (a) and (b)

88.	 In monocot stem, which of the following is absent?
(a)	 Endodermis	 (b)	 Hypodermis
(c)	 Cortex	 (d)	 Both (a) and (b)

89.	 Vascular cambium of dicot root originates from the tissue 
located just below.   A   bundles, a portion of pericycle tissue 
above the   B   forming a complete continues wavy ring, which 
later becomes   C  .
Choose the correct combination of options for A-C.
(a)	 A-Xylem, B-protoxylem, C-circular
(b)	 A-Phloem, B-protoxylem, C-circular
(c)	 A-Phloem, B-metaxylem, C-circular
(d)	 A-Xylem, B-metaxylem, C-circular

90.	 Which of the following sub-zones of cortex of dicot stem performs 
the function of providing mechanical strength to young stem?
(a)	 Hypodermis	 (b)	 Cortical layers 
(c)	 Endodermis	 (d)	 Both (a) and (c)

91.	 I.	 Unicellular hairs
II.	 Endodermis with passage cells
III.	 Pith small and inconspicuous
IV.	 Radial vascular bundle
V.	 2-4 xylem and phloem
VI.	 Cambium ring develops between xylem and phloem
The above description refers to which of the following?
(a)	 Monocot root	 (b)	 Dicot root 
(c)	 Monocot stem	 (d)	 Dicot stem

92.	 Assertion (A) : Mesophyll lies between the upper and the lower 
epidermis.
Reason (R) : Mesophyll is ground tissue of leaf.
(a)	 Both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.

93.	 In leaves, the ground tissues consists of
(a)	 epidermis	 (b)	 vascular tissue
(c)	 mesophyll cells	 (d)	 medullary rays.
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94.	 Vascular system includes   A   bundles, which can be seen in the 
veins and the    B   . The size of vascular bundles are dependent 
on the size of    C   The veins vary in thickness in the reticulate 
venation of the    D   leaves.
Choose the correct combination of A to D.
(a)	 A-phloem, B-midrib, C-veins, D-dicot 
(b)	 A-xylem, B-midrib, C-veins, D-dicot
(c)	 A-vascular, B-midrib, C-veins, D-dicot 
(d)	 A-vascular, B-midrib, C-veins, D-monocot

95.	 Which type of vascular bundles are found in monocot stem?
(a)	 Collateral, open and endarch
(b)	 Conjoint and closed
(c)	 Radial, open and mesarch 
(d)	 Collateral, closed and endarch

96.	 Two cross-sections of stem and root appear simple, when viewed 
by naked eye. But under microscope, they can be differentiated by
(a)	 exarch condition of root and stem
(b)	 endarch condition of stem and root
(c)	 endarch condition of root and exarch condition of stem
(d)	 endarch condition of stem and exarch condition of root.

	Secondary Growth
97.	 I.	 It is resistant to attack of microorganisms.

II.	 It comprises dead elements.
III.	 It comprises highly lignified cell wall.
IV.	 It is the peripheral of wood region.
V.	 It is dark and tough.
Which of the above property does not belong to heart wood?
(a)	 I and II	 (b)	 Only IV 	 (c)	 Only V	 (d)	 III and I

98.	 Which one of the following is not a lateral meristem?
(a)	 Intrafascicular cambium 	 (b)	 Interfascicular cambium
(c)	 Phellogen 	 (d)	 Intercalary meristem

99.	 The meristem responsible for extra stelar secondary growth in 
dicot stem is
(a)	 interfascicular cambium 	 (b)	 intrafascicular cambium
(c)	 intercalary meristem 	 (d)	 phellogen.

100.	Match column I with column II.
	 Column I		  Column II
A.	 Spring wood	 1.	� Peripheral region of 

secondary xylem is lighter 
in colour

B.	 Sap wood	 2.	� Dead elements present 
and highly lignified

C.	 Autumn wood	 3.	� Cambium produces large 
number of xylary elements

D.	 Heart wood	 4.	� Less active cambium and 
xylary elements have 
narrow vessels

(a)	 A-1, B-2, C-3, D-4	 (b)	 A-4, B-3, C-2, D-1
(c)	 A-3, B-1, C-4, D-2	 (d)	 A-3, B-2, C-4, D-1

101.	I.	� Annual rings are formed as a result of seasonal environmental 
conditions.

II.	 Tracheids/vessels elements are larger during periods when 
water is abundant.

III.	 Tracheids/vessels elements have thicker wall during periods 
of water deprivation.

IV.	 Wood formed in the early season is darker than late wood.
Select the combination of correct statements from the options 
given below.
(a)	 I and II	 (b)	 II and IV 
(c)	 I, II and III	 (d)	 II, III and IV

102.	In dicot stem, intrafascicular cambium is present in between the
(a)	 primary xylem and primary phloem 
(b)	 secondary phloem and primary xylem
(c)	 primary xylem and secondary phloem 
(d)	 primary phloem and secondary xylem.

103.	As secondary growth proceeds in a dicot stem, the thickness of
(a)	 sapwood increases
(b)	 heartwood increases
(c)	 both sapwood and heartwood increases
(d)	 both sapwood and heartwood remains the same.

104.	Read the given statements.
I.	� Youngest secondary phloem is just outside the cambium, while 

youngest secondary xylem is present inside the cambium.
II.	 Oldest secondary phloem is just inside the primary phloem, 

while oldest secondary xylem is just above pith.
III.	 Secondary medullary rays passes through both secondary 

xylem and secondary phloem.
Select the incorrect statements from above.
(a)	 I and II	 (b)	 II and III 
(c)	 I and III	 (d)	 None of these

105.	Sequence of cellular layers from the periphery towards the cortex 
in an old dicot stem is
(a)	 epidermis, hypodermis, phellogen, phelloderm 
(b)	 epidermis, phellogen, phellem, epidermis
(c)	 epidermis, hypodermis, cortex, endodermis 
(d)	 epidermis, phellem, phellogen, phelloderm.

106.	Read the given statements and select the correct option.
I.	 Primary and secondary phloem gets crushed during 

secondary growth.
II.	 During secondary growth, primary xylem remains more or 

less intact.
(a)	 I is correct and II is incorrect 
(b)	 II is correct and I is incorrect
(c)	 Both I and II are incorrect 
(d)	 Both I and II are correct

107.	In old trees, the greater part of secondary xylem is dark brown 
due to the
(a)	 deposition of inorganic material 
(b)	 deposition of organic material
(c)	 activity of cambium 
(d)	 activity of secondary xylem.

108.	Assertion (A) : Lenticels are produced by phellogen.
Reason (R) : Lenticels are aerating pores in the bark.
(a)	 Both assertion and reason are true and reason is the correct 

explanation of assertion.
(b)	 Both assertion and reason are true but reason is not the 

correct explanation of assertion.
(c)	 Assertion is true but reason is false.
(d)	 Both assertion and reason are false.

109.	In an annual rings, the light coloured part is known as
(a)	 early wood	 (b)	 late wood 
(c)	 heartwood	 (d)	 sapwood.
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110.	Tissues involved in secondary growth is/are
I.	 intercalary stem		
II.	 vascular cambium
III.	 cork cambium
Select the correct options from below.
(a)	 I and II	 (b)	 II and III 
(c)	 I and III	 (d)	 I, II and III

111.	Which of the following statements are not true?
I.	 Cork cambium is also called phellogen.
II.	 Cork is also called phellem.
III.	 Secondary cortex is also called periderm.
IV.	 Cork cambium, cork and secondary cortex are collectively 

called phelloderm.
(a)	 III and IV	 (b)	 I and II 
(c)	 II and III	 (d)	 II and IV

112.	Medullary rays are formed by the
(a)	 radially placed parenchymatous cells between vascular 

bundles
(b)	 longitudinally placed parenchymatous cells between vascular 

bundles
(c)	 laterally placed parenchymatous cells between vascular 

bundles
(d)	 obliquely placed parenchymatous cells between vascular 

bundles.
113.	Which of the following is/are correct statement?

(a)	 In the dicot stem, the vascular cambium is completely 
secondary in origin.

(b)	 Secondary growth does not occur in stems and roots of 
gymnosperms.

(c)	 Secondary growth does not occur in monocotyledons.
(d)	 All of these

114.	Continuous ring of cambium is formed by
(a)	 intrafascicular cambium	 (b)	 interfascicular cambium
(c)	 lateral meristem	 (d)	 both (a) and (b).

115.	Cambium is a type of ______.
(a)	 apical meristem
(b)	 intercalary meristem
(c)	 lateral meristem
(d)	 permanent tissue of mature meristem

116.	Which one of the following option shows the correct labelling of 
the parts marked as 1, 2, 3 and 4 in the given figure?

1
2
3
4

(a)	 1-Primary phloem, 2-Vascular cambium
	 3-Secondary phloem, 4-Primary xylem
(b)	 1-Secondary phloem, 2-Vascular cambium
	 3-Primary phloem, 4-Primary xylem
(c)	 1-Primary phloem, 2-Primary xylem
	 3-Secondary phloem, 4-Vascular cambium
(d)	 1-Secondary phloem, 2-Primary xylem
	 3-Primary phloem, 4-Vascular cambium

117.	Match column I with column II and select the correct option.
	 Column I		  Column II
A.	 Cork cambium	 (i)	 Phellem
B.	 Cork	 (ii)	 Phellogen
C.	 Secondary cortex	 (iii)	 Bast fibres
D.	 Phloem fibres	 (iv)	 Phelloderm
(a)	 A-(i), B-(ii), C-(iii), D-(iv)	 (b)	 A-(iv), B-(iii), C-(ii), D-(i)
(c)	 A-(i), B-(iv), C-(iii), D-(ii)	 (d)	 A-(ii), B-(i), C-(iv), D-(iii)

118.	During the secondary growth,
(i)	 cambium is more active on the inner side than on the  

outer side
(ii)	 amount of secondary phloem produced is more than the 

secondary xylem
(iii)	 primary and secondary phloem remains intact
(iv)	 primary xylem gets gradually crushed due to the continued 

accumulation of secondary xylem.
Select the correct option.
(a)	 (i), (ii) and (iv)	 (b)	 (ii) and (iii)
(c)	 (i) only	 (d)	 (ii) and (iv)

119.	Consider the following statements and choose the correct option.
A.	 In the dicot root, the vascular cambium is completely 

secondary in origin.
B.	 Phellogen, phellem and phelloderm are collectively known 

as periderm.
C.	 All tissues exterior to the vascular cambium forms bark.
D.	 The parenchymatous cells of phellogen ruptures the 

epidermis to form lenticels.
(a)	 A, B and C	 (b)	 A, B, C and D
(c)	 B and D	 (d)	 C and D

120.	Select the incorrect matched pair.
(a)	 Thin walled chloroplast containing cells in ground tissue - 

Mesophyll cells
(b)	 Cells of medullary rays that form part of a cambial ring - 

Interfascicular cambium
(c)	 Exchange of gases between the outer atmosphere and 

internal stem tissues - Lenticels
(d)	 Wood with dead elements and highly lignified walls - 

Sapwood
121.	Periderm is made up of

I.	 cork cambium	 II.	 cork	 III.	 secondary cortex
Select the correct combination of options.
(a)	 I and II	 (b)	 I and III
(c)	 II and III	 (d)	 I, II and III

122.	Choose the correct combination of labelling of a lenticels.
A

B

C

D

 E

(a)	 A-Pore, B-Secondary cortex, C-Cork cambium, D-Cork, 
E-Complementary cells

(b)	 A-Pore, B-Cork cambium, C-Cork, D-Secondary cortex,  
E-Complementary cells
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(c)	 A-Pore, B-Cork, C-Complementary cells, D-Cork cambium, 
E- Secondary cortex

(d)	 A-Pore, B- Epidermis , C-Complementary cells, D-Cork 
cambium, E- Secondary cortex

123.	Wood is
(a)	 primary phloem	 (b)	 primary xylem
(c)	 secondary xylem	 (d)	 secondary phloem.

124.	Fascicular, interfascicular and extra-stelar cambium together 
constitutes
(a)	 ground meristem	 (b)	 apical meristem
(c)	 intercalary meristem	 (d)	 lateral meristem.

125.	Which one of the following is the correct sequence of tissues 
present in dicot stem during secondary growth?
(a)	 Phellogen, cork, primary cortex, secondary cortex
(b)	 Cork, primary cortex, secondary cortex, phellogen
(c)	 Primary cortex, secondary cortex, phellogen, cork
(d)	 Secondary cortex, cork, phellogen, primary cortex

126.	The cork cambium, cork and secondary cortex are collectively 
called known as
(a)	 phellogen	 (b)	 periderm
(c)	 phellem	 (d)	 phelloderm.

127.	Bark is the non-technical term which refers to
(a)	 a few tissue exterior to the vascular cambium 
(b)	 a few tissue interior to the vascular cambium
(c)	 all the tissue interior to the vascular cambium 
(d)	 all the tissue exterior to the vascular cambium.

128.	Which tissue gives rise to secondary growth?
(a)	 Apical meristem	 (b)	 Adventitious roots
(c)	 Germinating seed	 (d)	 Vascular cambium

129.	I.	� Peripheral region of the secondary xylem in dicot stem is 
lighter in colour and known as heart wood.

II.	 It is involved in water and mineral conduction.
Select the correct option from below.
(a)	 I is correct, but II is incorrect
(b)	 I is incorrect, but II is correct
(c)	 I and II are correct
(d)	 I and II are incorrect

130.	In a dicotyledonous stem, the sequence of tissues from the 
outside to the inside is
(a)	 phellem-pericycle-endodermis-phloem 
(b)	 phellem-phloem-endodermis-pericycle
(c)	 phellem-endodermis-pericycle-phloem 
(d)	 pericycle-phellem-endodermis-phloem.

131.	During secondary growth of plants, stem phellogen cut off cells 
on both sides. The outer cells gets differentiated into    A   and 
the inner cells gets differentiated into    B   cortex.
Choose the correct combination of A and B with reference to 
above statement.
(a)	 A-cork; B-phellem
(b)	 A-secondary cortex; B-phelloderm
(c)	 A-secondary cortex; B-primary cortex
(d)	 A-cork/phellem; B-secondary cortex

132.	Estimation of the age of the trees is done by
(a)	 counting the epidermal rings 
(b)	 measuring the pith diameter
(c)	 counting the annual rings 
(d)	 counting the late wood only.

133.	Bark refers to _______.
(a)	 periderm	 (b)	 secondary phloem
(c)	 secondary xylem	 (d)	 both (a) and (b).

134.	Increase in girth of the plant as a result of the activities of primary 
and secondary lateral meristems is called
(a)	 primary growth	 (b)	 lateral growth
(c)	 secondary growth	 (d)	 intercalary growth.

135.	During the secondary growth in a dicotyledonous stem, vascular 
cambium give rise to which of the given labelled part?

P
R

Q

(a)	 P	 (b)	 R
(c)	 Q	 (d)	 All of these		

1.	 Identify the incorrect statement.
(a)	 Heartwood does not conduct water but gives mechanical 

support.
(b)	 Sapwood is involved in conduction of water and minerals 

from root to leaf.
(c)	 Sapwood is the innermost secondary xylem and is lighter in 

colour.
(d)	 Due to deposition of tannins, resins, oils, etc., heartwood is 

dark in colour.� (2020)

2.	 The transverse section of a plant shows following anatomical 
features : 
(i)	 Large number of scattered vascular bundles surrounded by 

bundle sheath
(ii)	 Large conspicuous parenchymatous ground tissue

(iii)	 Vascular bundles conjoint and closed
(iv)	 Phloem parenchyma absent
Identify the category of plant and its part.
(a)	 Monocotyledonous stem	
(b)	 Monocotyledonous root
(c)	 Dicotyledonous stem	
(d)	 Dicotyledonous roots� (2020)

3.	 Match List-I with List-II.
	 List-I		  List-II	
(p)	 Lenticels	 (i)	 Phellogen
(q)	 Cork cambium	 (ii)	 Suberin deposition
(r)	 Secondary cortex	 (iii)	 Exchange of gases
(s)	 Cork	 (iv)	 Phelloderm
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(C)	 deposition of suberin and aromatic substances in the outer 
layer of stem

(D)	 deposition of tannins, gum, resin and aromatic substances 
in the peripheral layers of stem

(E)	 presence of parenchyma cells, functionally active xylem 
elements and essential oils

Choose the correct answer from the options given below.
(a)	 (A) and (B) only	 (b)	 (C) and (D) only
(c)	 (D) and (E) only	 (d)	 (B) and (D) only� (2022)

8.	 The anatomy of spring wood shows some peculiar features. 
Identify the correct set of statement about spring wood.
(A)	 It is also called as the earlywood.
(B)	 In spring season, cambium produces elements with narrow 

vessels.
(C)	 It is lighter in colour.
(D)	 The springwood along with autumn shows alternate 

concentric rings for annual rings.
(E)	 It has lower density.
Choose the correct answer from the options below.
(a)	 (A), (B), (D) and (E) only	 (b)	 (A), (C), (D) and (E) only
(c)	 (A), (B) and (D) only	 (d)	 (C), (D) and (E) only� (2022)

9.	 Given below are two statements.
Statement I : Endarch and exarch are the terms often used for 
describing the position of secondary xylem in the plant body.
Statement II : Exarch condition is the most common feature 
of the root system.
In the light of the above statements, choose the correct answer 
from the options given below.
(a)	 Statement I is correct but statement II is false.
(b)	 Statement I is incorrect but statement II is true.
(c)	 Both statement I and statement II are true.
(d)	 Both statement I and statement II are false.� (2023)

10.	 Identify the correct statements.
A.	 Lenticels are the lens-shaped openings permitting the 

exchange of gases.
B.	 Bark formed early in the season is called hard bark.
C.	 Bark is a technical term that refers to all tissues exterior 

to vascular cambium.
D.	 Bark refers to periderm and secondary phloem.
E.	 Phellogen is single-layered in thickness.
Choose the correct answer from the options given below.
(a)	 A, B and D only	 (b)	 B and C only
(c)	 B, C and E only	 (d)	 A and D only� (2023)

11.	 Given below are two statements.
One is labelled as Assertion(A) and the other is labelled as 
Reason(R).
Assertion (A) : Late wood has fewer xylary elements with 
narrow vessels.
Reason(R) : Cambium is less active in winters.
In the light of the above statements, choose the correct answer 
from the options given below.
(a)	 (A) is true but (R) is false.
(b)	 (A) is false but (R) is true.
(c)	 Both (A) and (R) are true and (R) is the correct explanation 

of (A).
(d)	 Both (A) and (R) are true but (R) is not the correct 

explanation of (A).� (2023)

Choose the correct answer from the options given below.
	 (p)	 (q)	 (r)	 (s)
(a)	 (iv)	 (ii)	 (i)	 (iii)
(b)	 (iv)	 (i)	 (iii)	 (ii)
(c)	 (iii)	 (i)	 (iv)	 (ii)
(d)	 (ii)	 (iii)	 (iv)	 (i)� (2021)

4.	 Match List-I with List-II.
	 List-I		  List-II
(p)	 Cells with active cell	 (i)	 Vascular tissues
	 division capacity
(q)	 Tissue having all cells	 (ii)	 Meristematic tissue 
	 similar in structure		
	 and function
(r)	 Tissue having different	 (iii)	 Sclereids
	 types of cells
(s)	 Dead cells with highly	 (iv)	 Simple tissue
	 thickened walls and 
	 narrow lumen

	 Select the correct answer from the options given below.
	 (p)	 (q)	 (r)	 (s)
(a)	 (iii)	 (ii)	 (iv)	 (i)
(b)	 (ii)	 (iv)	 (i)	 (iii)
(c)	 (iv)	 (iii)	 (ii)	 (i)
(d)	 (i)	 (ii)	 (iii)	 (iv)� (2021)

5.	 Select the correct pair.
(a)	 Loose parenchyma cells	 -	 Spongy 
	 rupturing the epidermis 		  parenchyma
	 and forming a lens-shaped 
	 opening in bark
(b)	 Large colorless empty cells in  	 -	 Subsidiary
	 the epidermis of grass leaves		  cells
(c)	 In dicot leaves, vascular 	 -	 Conjunctive
	 bundles are surrounded by 		  tissue
	 large thick-walled cells 
(d)	 Cells of medullary rays that  	 -	 Interfascicular
	 form part of cambial ring		  cambium� (2021)

6.	 Read the following statements about the vascular bundles.
(A)	 In roots, xylem and phloem in a vascular bundle are arranged 

in an alternate manner along the different radii.
(B)	 Conjoint closed vascular bundles do not possess cambium.
(C)	 In open vascular bundles, cambium is present in between 

xylem and phloem.
(D)	 The vascular bundles of dicotyledonous stem possess endarch 

protoxylem.
(E)	 In monocotyledonous root, usually there are more than six 

xylem bundles present.
Choose the correct answer from the options given below.
(a)	 (A), (B) and (D) only	 (b)	 (B), (C), (D) and (E) only
(c)	 (A), (B), (C) and (D) only	 (d)	 (A), (C), (D) and (E) only�
� (2022)

7.	 In old trees the greater part of secondary xylem is dark brown 
and resistant to insect attack due to
(A)	 secretion of secondary metabolites and their deposition in 

the lumen of vessels
(B)	 deposition of organic compounds like tannins and resins in 

the central layers of stem
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NEET Selected Previous Years’ Questions (2020-2024)
1.	 (c)	 2.	 (a)	 3.	 (c)	 4.	 (b)	 5.	 (d)	 6.	 (*)	 7.	 (a)	 8.	 (b)	 9.	 (b)	 10.	 (d)
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* None of the options is correct

12.	 In the given figure, which component has thin outer walls and 
highly thickened inner walls?

A
B

C

D
(a)	 C			   (b)	 D	
(c)	 A			   (d)	 B� (2024)

13.	 Given below are two statements.
Statement I : Parenchyma is living but collenchyma is dead 
tissue.

Statement II : Gymnosperms lack xylem vessels but presence of 
xylem vessels is the characteristic of angiosperms.
In the light of the above statements, choose the correct answer 
from the options given below.
(a)	 Both Statement I and Statement II are true.
(b)	 Both Statement I and Statement II are false.
(c)	 Statement I is true but Statement II is false.
(d)	 Statement I is false but Statement II is true.� (2024)

14.	 Bulliform cells are responsible for
(a)	 inward curling of leaves in monocots
(b)	 protecting the plant from salt stress
(c)	 increased photosynthesis in monocots
(d)	 providing large spaces for storage of sugars.� (2024)
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CHECK   POINT - 1

1.	 (d)	 : 	Study of internal structure of plants is called plant anatomy. 
Plants have cells as the basic unit, cells are organised into tissues and in 
turn the tissues are organised into organs.

2.	 (b)	

3.	 (d)	 :	 The collenchyma occurs in layers below the epidermis in 
dicotyledonous plants. It consists of cells which are much thickened at the 
corners due to the deposition of cellulose, hemicellulose and pectin.

4.	 (d)

5.	 (b)	 :	 Intercalary meristem is present at the base of internodes, e.g., 
in grasses (Gramineae) or at the base of leaves, e.g., in Pinus. Intercalary 
meristem is responsible for increase in length, so causes primary growth in 
plant body.

6.	 (c)

CHECK   POINT - 2

1.	 (d)

2.	 (d)	 :	 Epidermis is the outermost protective layer of plant organs. 
Epidermal cells are parenchymatous with small amount of cytoplasm lining 
with cell wall and a large vacuole.

3.	 (b)

4.	 (a)	 :	 All tissues except vascular bundles constitutes ground tissue. It 
consists of simple tissues such as parenchyma, collenchyma and sclerenchyma

5.	 (a)	 :	 Each stoma is composed of two bean-shaped cells known as 
guard cells. These are modified ground tissue. They have the chlorophylls 
and performs photosynthesis. The outer walls of guard cells (away from 
the stomatal pore) are thin and inner wall (toward the stomatal pore) are 
highly thickened. Stomata regulate the process of transpiration and gaseous 
exchange.

CHECK   POINT - 3

1.	 (c)

2.	 (d)	 :	 In monocot stem, peripheral vascular bundles are generally small 
than the centrally located ones.

3.	 (b)	 :	 Vascular system includes vascular bundles, which can be seen 
in the veins and the midrib. The size of the vascular bundles are dependent 
on the size of the veins. The veins vary in thickness in the reticulate venation 
of the dicot leaves. The vascular bundles are surrounded by a layer of thick 
walled bundle sheath cells.

4.	 (d)	 :	 In dicotyledonous root, the condition of xylem is exarch as 
the protoxylem towards periphery and metaxylem towards the centre. In 
dicotyledonous stem (e.g., Cucurbita), the condition of xylem is endarch as 
the metaxylem away from the centre and protoxylem towards the centre.

5.	 (d)	 :	 In dicotyledonous roots, initiation of lateral roots and vascular 
cambium during the secondary growth take place in pericycle cells.

CHECK   POINT - 4

1.	 (b)	 :	 The cells of cambium present between primary xylem and primary 
phloem is the intrafasicular cambium.

2.	 (d)	 :	 Lenticel is defined as a small portion of the periderm where the 
activity of the phellogen is more than elsewhere,and the cork cells produced 
by it are loosely arranged and possess numerous intercellular spaces. The 
loose arrangement of cells in the lenticels makes them the chief aerating 
structures. But there is no regulation for its opening and closing.

3.	 (c)	 :	 Cork cambium and vascular cambium are lateral meristems. Both 
are responsible for the secondary growth of stem. It also increases the girth 
of stem.

4. 	 (d)	 :	 Conjunctive parenchyma cells on the lateral sides of the phloem 
bundles and the pericycle cells lying outside the protoxylem ends became 
meristematic. This gives rise to a wavy band of vascular cambium.

5.	 (a)	 :	 The activity of cambium is under the control of many physiological 
and environmental factors. In temperate regions, the climatic conditions are 
not uniform through the year. In the spring season, cambium is very active 
and produces a large number of xylary elements having vessels with wider 
cavities. The wood formed during this season is called spring wood or early 
wood.

1.	 (a) : Tissue is a group of cells having similar origin and usually performing 
a common function. 

2.	 (b) : The apical meristem are present at the tips of stem, root and their 
branches. They produce growth in length.

3.	 (d)

4.	 (c)	 :	 In parenchymatous cells, the small intercellular spaces are present.

5.	 (b) : Xylem vessels are absent in gymnosperms, i.e., Pinus.

6.	 (c) : Collenchyma walls are not uniform, they are thickened at the 
corner due to deposition of cellulose, hemicellulose and pectin.

7.	 (a) : Collenchyma is a specialised supporting simple permanent tissue 
of living cells filled with protoplasm and characteristically possessing unevenly 
distributed thickenings of cellulose, pectin and hemicellulose on their wall.

8.	 (b) : Companion cells are specialised parenchymatous cells. They lie 
on the sides of the sieve tubes and are closely associated with them.

9.	 (c) : Phloem fibres (bast fibres) are made up of sclerenchymatous 
cells. They are generally absent in the primary phloem but are found in the 
secondary phloem.

10.	 (a) : Exarch is the condition of vascular bundles in which the protoxylem 
(earlier formed xylem) lies toward the outside and metaxylem (later formed 
xylem) lies toward inward. Endarch is the condition of vascular bundles in 
which the protoxylem lies toward the inner side and metaxylem lies outside.

Anatomy of Flowering 
Plants6
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11.	 (c) 

12.	 (b) : The collenchyma occurs in layers below the epidermis in 
dicotyledonous plants. It is found either as a homogenous layer or in patches. 
They consist of cells which are much thickened at the corners due to the 
deposition of cellulose, hemicellulose and pectin. Collenchymatous cells 
may be oval, spherical or polygonal and often contain chloroplasts. These 
cells assimilate food when they contain chloroplasts. Intercellular spaces are 
absent. They provide mechanical support to the growing parts of the plant 
such as young stem and petiole of a leaf.

13.	 (d)

14.	 (a) : Phloem transports food materials, usually from leaves to other 
parts of the plant. Phloem in angiosperms is composed of sieve tube elements, 
companion cells, phloem parenchyma and phloem fibres.

15.	 (c) : Sieve tube elements are long, tube-like structures, arranged longitudinally 
and are associated with the companion cells. Their end walls are perforated in a 
sieve-like manner to form the sieve plates. A mature sieve elements possesses a 
peripheral cytoplasm and a large vacuole but lacks a nucleus. Functions of sieve 
tubes are controlled by the nucleus of companion cells.

16.	 (a)	 :	 Tracheids are elongated tube-like cells with thick and lignified 
walls and tapering ends. These are dead and without protoplasm.

17.	 (c)

18.	 (b) : Vessels are long, tubular structure having lignified cell walls and 
are components of xylem tissue. The cross wall (end wall) at both the ends 
of vessels, dissolves and form a pipe-like channel. They functions in ascent of 
sap in angiosperms. Conduction of food materials occurs through the sieve 
tubes, which are cellulosic, thin-walled and are component of phloem tissues.

19.	 (a) : All tissues except epidermis and vascular bundles constitute the 
ground tissue or fundamental tissue. It consists of simple tissues such as 
parenchyma, collenchyma and sclerenchyma. Ground tissue includes cortex, 
pericycle, pith and medullary rays. In leaves the ground tissue consists of 
mesophyll.

20.	 (a) : Companion cells are characteristic elements of phloem tissue 
associated with the sieve tubes in the angiosperms. They are absent in 
pteridophytes and gymnosperms.

21.	 (d) : The outside of the epidermis is often covered with a waxy thick 
layer called the cuticle. It prevents loss of water and absent in young roots.

22.	 (b)  

23.	 (d) : When xylem and phloem within a vascular bundle are arranged 
in an alternate manner on different radii, the arrangement is called radial, 
such as in roots. In conjoint type of vascular bundles, the xylem and phloem 
are situated at the same radius of vascular bundles. Such vascular bundles 
are common in stems and leaves. The conjoint vascular bundles usually have 
the phloem located only on the outer side of xylem.

24.	 (a)

25.	 (c) : In grasses (monocotyledons), the guard cells are dumb-bell shaped 
and in dicotyledonous (bean, castor, pea), the guard cells are bean or kidney 
shaped.

26.	 (b)

27.	 (a) : Sometimes, a few epidermal cells, in the vicinity of the guard cells 
become specialised in their shape and size and are known as subsidiary cells.

28.	 (d)

29.	 (b) : The transverse section of a typical young dicotyledonous stem 
shows that the epidermis is the outermost protective layer of the stem covered 
with a thin layer of cuticle. It may bear trichomes and a few stomata.

30.	 (a) : Bulliform cells or motor cells are specialised large, empty, vacuolated 
colourless, thin-walled cells present in the upper epidermis of isobilateral leaf 
of monocots. They function in rolling up of leaves during water stress or in 
xerophytic conditions.

31.	 (c) : The guard cells possesses chloroplast and regulate the opening 
and closing of stomata.

32.	 (d) : In monocotyledonous stem, the vascular bundles are scattered 
throughout the ground tissue. They are conjoint and closed (not having 
vascular cambium).

33.	 (a)

34.	 (a) : The parenchymatous cells which lies between the xylem and the 
phloem are called conjunctive tissue.

35.	 (c) : The innermost layer of cortex is called endodermis. It comprises 
a single layer of barrel-shaped cells without any intercellular spaces. The 
tangential as well as radial walls of the endodermal cells have a deposition 
of water impermeable, waxy material called suberin in the form of Casparian 
strips.

36.	 (b) : Endodermis is the innermost layer of cortex. A special thick band 
or strip is present on radial and tangential walls of endodermal cells. This 
band is called Casparian strip. These band-like thickenings are made of a 
waxy material, suberin.

37.	 (a)

38.	 (c) : Pericycle is few layered thick tissue. It lies inner to the endodermis and 
outside the vascular strand. The pericycle is made up of both parenchymatous 
and sclerenchymatous fibres.

39.	 (c) : In a dicot root, there are very few vascular bundles, less than 
six. The innermost layer of cortex in roots is endodermis. It is made up of 
closely packed living cells characterised by presence of Casparian strips. In 
vascular bundle of dicot roots, xylem and phloem patches are separated from 
each other by intervening thin-walled parenchyma cells called conjunctive or 
complementary tissue.

40.	 (d)	 41.	 (d) 

42.	 (b) : The characteristic features of vascular bundles of dicot stem are 
as follows: Vascular bundles are arranged in a ring. They are conjoint, i.e., 
xylem and phloem are present on the same radius.
They are open, i.e., a cambium layer is found between xylem and phloem.
They are not surrounded by bundle sheath.
The position of protoxylem is towards the centre, i.e., endarch.

43.	 (a) : In leaves, the tissues, which constitute the conduction system 
(i.e., vascular bundles) are situated near or at the centre of the midrib and 
generally form a ring composed of xylem (towards upper surface) and phloem 
(towards lower surface). The structure of large veins is more or less similar 
to that of a midrib. The small veins consist of only of few conducting cells.

44.	 (b) : Stele is composed of pericycle, pith and vascular bundles.

45.	 (d) : Phellogen, phellem and phelloderm are collectively known as 
periderm.

46.	 (d) : The spring wood is lighter in colour and has a lower density 
whereas the autumn wood is darker and has higher density. The two kinds 
of woods that appear as alternate concentric rings, constitutes an annual 
ring. Annual rings seen in a cut stem give an estimate of the age of the tree.

47.	 (b) : During the secondary growth, the continuous ring of cambium is 
formed by joining of intrafascicular cambium and interfascicular cambium 
not by vascular cambium. Vascular cambium form xylem on the its inner side 
and phloem on outside due to differential action of hormone.

48.	 (b) : The spring wood is lighter in colour and has a lower density 
whereas the autumn wood is darker and has higher density. 

49.	 (c) :	The heartwood comprises of dead elements with highly lignified 
walls. The heartwood does not conduct water but it gives mechanical support 
to the stem. The sapwood is involved in the conduction of water and minerals.

50.	 (c) : The cork (phellem) is impervious to water due to suberin deposition 
in the cell wall. 
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1.	 (b) : Simple permanent tissues (parenchyma, collenchyma and 
sclerenchyma) are present in ground tissue system.

2.	 (c) : Ground tissue system of leaves is called mesophyll which is made 
up of two types of photosynthetic cells, palisade and spongy. 

3.	 (b) : The epidermal surface of the leaf exhibits 1,000 to 60,000 minute 
openings called stomata. The stomata are bordered by two specialised 
epidermal cells - the guard cells which in some cases are accompanied by 
subsidiary cells.  The walls of guard cells are unevenly thickened. Each guard 
cell has thick, inelastic inner wall and thin, elastic outer wall. Stomatal aperture 
is present in between the guard cells. Guard cells are not always surrounded 
by accessory cells or subsidiary cells.

4.	 (a) : Guard cells and mesophyll cells both are green in colour and contain 
numerous chloroplast. Mesophyll cells constitute the photosynthetic tissue 
of the leaf. Guard cells are kidney shaped cells which constitute stomata.

5.	 (b)	 6.	 (b) 
7.	 (d) : In grasses (monocots), the guard cells are dumb-bell shaped and 
in bean, castor, pea, dicots the guard cells are bean or kidney-shaped.

8.	 (d) : Under extremely dry conditions, the cuticle is reinforce by a layer 
of wax. This wax checks the excessive loss of water from the epidermal layer 
The epidermis of aerial parts usually bears a number of minute pores called 
stomata. Each stomata performs the gaseous exchange in plants. Ground 
tissue system of leaves is called mesophyll. Mesophyll is made up of two 
types of photosynthetic cells, palisade and spongy.

9.	 (a) : The outside of the epidermis is often covered with waxy thick layer 
called cuticle, which prevents the loss of water. Cuticle is absent in roots.

10.	 (d) : The stomatal aperture, guard cells and the surrounding subsidiary 
cells, all together are called as stomatal apparatus.

11.	 (b) : The cells of epidermis bear a number of hairs. The root hairs are 
unicellular elongations of the epidermal cells and helps to absorb water and 
minerals from the soil. On the stem the epidermal hairs are called trichomes. 
The trichomes in the shoot system are usually multicellular. They may be 
branched or unbranched and soft or stiff. They may even be secretory. The 
trichomes help in preventing water loss due to transpiration.

12.	 (c) : Cambium is present between xylem and phloem. Such vascular 
bundles because of the presence of cambium, possesses the ability to form 
secondary xylem and phloem tissues and hence, is called open vascular 
bundles.

13.	 (a) : Epidermal cells are elongated compactly arranged and form 
continuous layer called epidermis. Stomata are present in epidermis of leaves 
and regulate process of transpiration and gaseous exchange. The epidermal 
hairs, i.e., root hairs, unicellular elongations and trichomes, multicellular 
elongation of epidermis on root and shoot helps in absorbing water and 
preventing water loss, respectively.

14.	 (c) : A–Radial, B–Conjoint closed, C–Conjoint open

15.	 (a) : The outer tangential wall of epidermal cells are covered by a fatty 
substance cutin, which forms the cuticle. The cuticle is very well developed 
in xerophytes but absent in hydrophytes. It is secreted by epidermal cells.

16.	 (b) 
17.	 (b) : Epidermal cells are elongated compactly arranged and form 
continuous layer called epidermis. Stomata are present in epidermis of leaves 
and regulate process of transpiration and gaseous exchange. The epidermal 
hairs, i.e., root hairs, unicellular elongations and trichomes, multicellular 
elongation of epidermis on root and shoot helps in absorbing water and 
preventing water loss, respectively.

18.	 (d)
19.	 (c) : Ground tissue system occupies the whole of the interior of plant 
organs with the exclusion of vascular system. Ground tissue system of leaves 

is called mesophyll. Mesophyll is made up of two types of photosynthetic 
cells, palisade and spongy.

20.	 (a) : Stomata are present in the epidermis of leaves. Their main function 
is regulation of transpiration and gaseous exchange with the help of two 
bean shaped cells known as guard cells.

21.	 (b)

22.	 (c) : In monocotyledons plants, epidermis have bulliform cells, which 
regulate the surface area of leaves. During water stress conditions, they make 
the leaves curl inwards to minimise water loss.

23.	 (a) : A-Epidermal hairs, B-Epidermis, C-Hypodermis (collenchyma),  
D-Parenchyma,  E-Starch sheath

24.	 (d) : The cells arranged in multiple layer between epidermis and pericycle 
constitutes the cortex in dicot stem. It consists of three zones.
(i)	 hypodermis,  (ii)  cortical layer,   (iii)  endodermis.

25.	 (b) : Next to the endodermis, lies a few layers thick-walled 
parenchymatous cells referred to as pericycle. Initiation of lateral roots and 
vascular cambium during secondary growth takes place in these cells.

26.	 (a) : The anatomy of the monocot root is similar to the dicot root in 
many respects. It has epidermis, cortex, endodermis, pericycle, vascular bundles 
and pith. As compared to the dicot root, which have fewer xylem bundles, 
there are usually more than six polyarch xylem bundles in the monocot root. 
Pith is large and well-developed. Monocotyledonous roots do not undergo 
any secondary growth.

27.	 (b)

28.	 (d) : In dicotyledonous leaves, the mesophyll tissue is differentiated into 
the palisade and spongy parenchyma but in monocot such differentiation is 
not seen.

29.	 (a)	 :	 Pith and cortex do not differentiate in monocot stem. Since 
numerous vascular bundles lie scattered, the ground tissue system in a 
monocot stem is distinguishable into hypodermis and ground parenchyma.

30.	 (d) : A-Adaxial epidermis, B-Xylem, C-Mesophyll, D-Abaxial epidermis, 
E-Phloem

31.	 (a)

32.	 (b) : The abaxial epidermis generally bears more stomata than the 
adaxial epidermis.

33.	 (d)

34.	 (d) : Endodermis is the innermost limiting layer of cortex which separates 
the vascular tissue from cortical cells. In some dicots the endodermal cells bear 
characteristic thickening on walls, the Casparian thickenings. The thickenings 
are restricted to radial and inner tangential walls.

35.	 (d) : In dicotyledonous root, the cortex consists of several layer thin 
walled parenchyma cells. These parenchyma cells have intercellular space. 
The inner most layer of the cortex is called endodermis. It surrounds the 
vascular tissue.

36.	 (a) : In grasses, certain adaxial epidermal cells along the veins modify 
themselves into large, empty, colourless cells. These cells are called bulliform 
cells. When the bulliform cells in the leaves have absorbed water and are 
turgid called motor cells the leaf surface is exposed. When they are flaccid 
due to water stress, they make the leaves curl inwards to minimize water 
loss.

37.	 (c) : As compared to the dicot root, which have fewer xylem bundles, 
there are usually more than six polyarch xylem bundles in the monocot root. 
Pith is large and well-developed. Monocotyledonous roots do not undergo 
any secondary growth.

38.	 (b) 	 39.	 (c)

40.	 (a)	 :	 In plant anatomy, internal structure of plant organs are easily 
studied in transverse section of plants.
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41.	 (c)

42.	 (b)	 :	 Endodermis is the inner boundary of the cortex and is single 
layered. It is made up of barrel-shaped cells which do not enclose intercellular 
spaces. The young endodermal cells possess an internal strip of suberin which 
is known as Casparian strip.

43.	 (b)	 :	 Hypodermis is absent in the dicot root.

44.	 (c)

45.	 (a)	 :	 Conductive tissue or vascular tissue are made up of complex 
tissue-xylem and phloem. In monocot roots, the vascular bundles are radial, 
closed and metaxylem is situated towards the pith while protoxylem is situated 
towards the pericycle.

46.	 (b)

47.	 (c)	 :	 In monocot stem, vascular bundles are scattered and peripheral 
vascular bundles are smaller than the central vascular bundles.

48.	 (a)			   49.	 (c)

50.	 (c)	 :	 Water stress in monocot leaves can be observed when bulliform 
cells become flaccid and the leaves curl inwards. Bundle-sheath cells in 
dicots are present around vascular bundles and are not the modifications of 
epidermal cells.

1.	 (a) : The primary growth in plants occur as a result of activity of the 
apical meristem, which helps in the elongation of roots with the help of root 
apical meristem and elongation of stem with shoot apical meristem. Secondary 
growth is exhibited by the presence of vascular cambium.

2.	 (c) : Vessel is a long cylindrical tube-like structure made up of many 
cells called vessel members, each with lignified walls and a large central 
cavity. The vessel cells are also devoid of protoplasm. Vessel members are 
interconnected through perforations in their common walls. The presence of 
vessels is a characteristic feature of angiosperms.

3.	 (d) : Complex tissue are permanent tissues which contains more than 
one type of cells. All type of cells of a complex tissue work as a unit. The 
common complex permanent tissues are conducting tissue, xylem and phloem.

4.	 (c) : Collenchyma is a simple permanent tissue of living cells. It gives 
strength to the organs and due to its peripheral position in the stem resists 
the bending and pulling action of the wind. It provides mechanical strength 
to young dicot stems, petioles and leaves. It is absent in secondary body of 
the dicots.

5.	 (d) : Both apical and intercalary meristem are responsible for increase in 
length. But intercalary meristem present at the base of internodes in grasses 
result in the elongation of grass stems.

6.	 (c)	

7.	 (a) : Tracheids are elongated or tube-like cells with thick and lignified 
walls and tapering ends. These are dead and are without protoplasm. The 
inner layers of the cell walls have thickenings which vary in form. In flowering 
plants, tracheids and vessels are the main water transporting elements.

8.	 (d)

9.	 (d) : The first formed primary phloem consists of narrow sieve tubes 
and is referred to as protophloem and later formed primary phloem is referred 
to as metaphloem.

10.	 (a)

11.	 (b)	 :	 The first formed primary xylem elements are called protoxylem and 
the later formed primary xylem is called metaxylem. In endarch, protoxylem 
lies towards the centre (pith) and the metaxylem lies towards the periphery 
of the organ.

12.	 (c)

13.	 (b) : Parenchyma forms the major component within organs. The cells 
of the parenchyma are generally isodiametric. They may be spherical, oval, 
round, polygonal or elongated in shape. Their walls are thin and made up of 
cellulose. They may either be closely packed or have small intercellular spaces. 
The parenchyma performs various functions like photosynthesis, storage, 
secretion, etc.

14.	 (c)	 15.	 (b)
16.	 (c) : The secondary meristem initiates radial growth.

17.	 (a) : The companion cells are narrow, elongated and thin walled living 
cells. The sieve tube cell lacks nucleus. It is supposed that the nuclei of the 
companion cells control the activities of the sieve tube through plasmodesmata.

18.	 (c) : The intercalary meristems are responsible for localised growth. 
Perhaps they have been detached from the mother meristem, e.g., meristem 
present at the base of leaves in many monocots, in the internode of grass 
and at the top of peduncles.

19.	 (d) : Sclereids are highly thickened dead sclerenchyma cells with very 
narrow cavities. Sclereids may occur singly or in groups. They provide stiffness 
to the parts in which they occur.

20.	 (b) : In angiosperms, xylem consists of tracheids, vessels or tracheae, 
xylem fibres and xylem parenchyma. Tracheae are absent in pteridophytes 
and gymnosperms. In angiospermic phloem, sieve elements are sieve tubes, 
while in gymnosperms and pteridophytes sieves cells are found.

21.	 (b) : A mature sieve tube lacks lignified walls.

22.	 (c)
23.	 (a)	 :	 Xylem is water conducting tissue of the plant. It consists of 
four types of cells-tracheids, vessels, xylem fibres and xylem parenchyma. 
The tracheids and vessels together are known as tracheary elements. 
Tracheids are characteristic of all vascular plant. Tracheids originate 
from single cells. These are single elongated cells with tapering ends. 
The end walls are without perforations. Their length varies from  
1 to 3 mm. Tracheids are devoid of protoplast, hence dead; fairly large cavity 
of these cells is without any contents. The wall of tracheids is moderately 
thick and usually lignified.

24.	 (a) : Meristematic tissues contain immature and young cells that are 
much active and capable of showing continuous divisions and redivisions. 
They may be promeristem, primary meristem, secondary meristem, apical 
meristem, intercalary meristem and lateral meristem. 

25.	 (b)
26.	 (a) : The meristem that occurs in both roots and shoots and produce the 
woody axis and appear later than the primary meristem are called secondary 
meristem.

27.	 (a) : The root apical meristem occupies the tip of root, while shoot 
apical meristem occupies the distant most region of stem axis.

28.	 (d) : The cell of the permanent tissues do not generally divide further. 
Permanent tissues having all cells similar in structure and function are called 
simple tissues. Permanent tissues having different types of cells together are 
called complex tissues.

29.	 (a) : In stems, the protoxylem lies towards the centre (pith) and the 
metaxylem lies toward the periphery of organ. This type of primary xylem is 
called endarch.

30.	 (a) : Xylem fibres or wood fibres are sclerenchymatous fibres associated 
with xylem. Xylem fibres are mainly mechanical in function. Xylem fibres have 
highly thickened walls and obliterated central lumens. These may either be 
septate or aseptate.

31.	 (d) : Xylem fibres have highly thickened walls and obliterate central 
lumens. These may either be septate or aseptate.

32.	 (c) : Meristematic tissue is a group of cells specialised for the production 
of new cells, i.e., perpetuates itself by active cell division.

33.	 (d) 
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34.	 (a) : Xylem is a complex tissue which performs the function of transport 
of water or sap inside the plant. Simultaneously, it also provides mechanical 
strength. It consist of four types of cells-tracheids, vessels (both tracheary 
elements), xylem fibres and xylem parenchyma.

35.	 (d) : Sclerenchyma is composed of dead cells. The cell wall is heavily 
thickened due to deposition of lignin. According to histogen theory, periblem 
is the middle dermatogen, which gives rise to cortex of root and stem. 
Tracheids are most primitive type of conducting elements in xylem. The xylem 
of gymnosperms consists of tracheids only. Companion cells are thin-walled 
elongated cells in phloem. They are living, contain dense protoplasm and 
large elongated nucleus. Cork is produced by a number of plants. However, 
it is commercially obtained from the cork oak tree Quercus suber.

36.	 (d) : The cell of the permanent tissues do not generally divide further. 
Permanent tissues having all cells similar in structure and function are called 
simple tissues and divided into collenchyma, sclerenchyma and parenchyma. 
Permanent tissues having different types of cells together are called complex 
tissues are divided into xylem and phloem.

37.	 (b) : A–Parenchyma, B–Collenchyma, C–Sclerenchyma

38.	 (d) : Divisions of cells in both primary and secondary meristems results 
in the formation of new cells, which become structurally and functionally 
specialised and lose the ability to divide. Such cells are called permanent or 
mature cells.

39.	 (d) : The cylindrical meristem, i.e., fascicular vascular cambium, 
interfascicular cambium and cork cambium are examples of secondary or 
lateral meristems and are responsible for producing secondary tissues.

40.	 (b) : The sclerenchyma cells are commonly found in the fruit walls of 
nuts; pulp of fruits like guava, pear and sapota; seed coats of legumes and 
leaves of tea. Sclerenchyma provides mechanical support to organs.

41.	 (a)
42.	 (a) : Parenchyma forms the major component within organs. The cells 
of the parenchyma are generally isodiametric. They may be spherical, oval, 
round, polygonal or elongated in shape. Their walls are thin and made up of 
cellulose. They may either be closely packed or have small intercellular spaces. 
The parenchyma performs various functions like photosynthesis, storage, 
secretion, etc.

43.	 (d) : The meristem which occurs generally at the tip of either roots or 
shoots are called apical meristem.

44.	 (a) : Tracheids and vessels are the characteristic of xylem vascular 
bundle and the A, B and C are tracheid, vessels and tracheid, respectively.

45.	 (c) : The companion cells are found in angiosperms only. Gymnosperms, 
lacks sieve tubes and companion cells but some special parenchyma cells are 
associated to sieve cells, which are known as ‘albuminous cells’.

46.	 (b) : Both primary and secondary meristems contributes to the growth 
of plants. Shoot apical meristem and root apical meristem helps the plant to 
grow in length while the lateral meristem helps the plant to grow in width.

47.	 (d) 
48.	 (a) : Meristematic cells in a plant body are capable of divisions and 
permanent tissues having all cells similar in structure and function are called 
simple tissues.

49.	 (d) : The chief function of sieve tube elements is to translocate the 
organic material from the source to sink, i.e., usually from leaves to the other 
parts of the plant.

50.	 (c) : Phloem parenchyma is made up of elongated, tapering cylindrical 
cells which have dense cytoplasm and nucleus. The cell wall is composed 
of cellulose and has pits through which plasmodesmatal connections exist 
between the cells. The phloem parenchyma stores food material and other 
substances like resins, latex and mucilage. Phloem parenchyma is absent in 
most of the monocotyledons.

51.	 (b)

52.	 (d) : Xylem parenchyma cells are living and thin-walled and their cell 
walls are made up of cellulose. They store food materials in the form of starch 
or fat and other substances like tannins. The radial conduction of water takes 
place by the ray parenchymatous cells.

53.	 (b) : Xylem vessels are the tube-like structures. The walls of the xylem 
vessels are lignified. They are devoid of the protoplasm.

54.	 (b) : During the formation of leaves and elongation of stem, some cells 
‘left-behind’ from the shoot apical meristem. These constitute the axillary 
buds. Such buds are present in the axils of leaves and are capable of forming 
a branch or a flower.

55.	 (b) : Parenchyma is the most abundant and common tissue of the 
plants. Parenchyma forms ground tissue in the non-woody or soft areas of 
the stem, leaves, roots, flowers, fruit, etc. The typical parenchyma is meant 
for storage of food. It is modified to performs special functions

56.	 (a) : The companion cells are present in association with the sieve 
tube elements with the help of pit fields present between their walls. The 
companion cells help in maintaining pressure gradient in sieve tubes. The 
sieve tube elements and companion cells are connected by pit fields present 
between the common longitudinal walls.

57.	 (b) : The presence of vessels is a characteristic features of angiosperms. 
The gymnosperms lack vessels but these are found in the Order Gnetales. 
Vessels are the constituent of the complex tissue xylem. They are composed 
of row of cells placed one above the other.

58.	 (b) : Primary xylem is of two types. First, formed primary xylem is called 
protoxylem and later formed is called metaxylem. The position of protoxylem 
and metaxylem is towards pith and periphery, respectively in case of stem 
and vice-versa in roots.

59.	 (d) : On the basis of variation in form, structure, origin and development, 
sclerenchyma may be fibres or sclereids. The fibres are thick walled, elongated 
and pointed cells, generally occurring in groups, in various parts of the plant. 
The sclereids are spherical, oval or cylindrical, highly thickened dead cells 
with very narrow cavity (lumen). These are commonly found in the fruit wall 
of nuts, pulp of fruit like guava, pear and sapota, seed coats of legumes and 
leaves of tea. Sclerenchyma provides the mechanical support to organs.

60.	 (b) : A meristematic tissue is a group of cells that are in a continuous 
state of division or retain their power of division. Permanent tissues are 
composed of mature cells that, after undergoing complete growth, have 
assumed a definite shape, size and function and have temporarily or 
permanently lost the power of division.

61.	 (a)	 62.	 (c)
63.	 (d) : In leaves, the ground tissue consists of thin-walled chloroplast 
containing cells and is called mesophyll. Radial vascular bundles are mainly 
found in the roots. In these, there are separate and alternate strands of 
phloem and xylem present on different radii.

64.	 (d) : The vascular bundles containing cambium are said to be open 
but if no cambium develops, they are referred as closed. Due to absence of 
cambium, the secondary growth is not found. In monocotyledons, closed 
vascular bundles are found.

65.	 (d) : The epidermis performs various functions like the protection of 
internal tissue. The stomata in the epidermis helps in gaseous exchange and 
the trichome helps in the reduction of transcription rate.

66.	 (d) : Mesophyll, which possesses chloroplasts and carry out  
photosynthesis, is made up of parenchyma.

67.	 (c) : Trichomes are multicellular, branched or unbranched and soft or 
stiff epidermal hairs present in the stem of the plant. They may be secretory 
and help in preventing excessive loss of water.

68.	 (a) : The various function of the epidermis are
(i)	 Protection of internal tissues
(ii)	 Prevention of entry of harmful organisms
(iii)	 Minimising surface transpiration by having thick cuticle
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(iv)	 Exchange of gases through stomata
(v)	 Protection against excessive heating up and sudden changes in 
temperature with the help of hairs (as in sunflower).

69.	 (b) : Roots have unicellular root hairs, which arises as tubular unbranched 
outgrowth of the cells of piliferous layers of epiblema (epidermis). They 
increases the absorptive surface of the roots.

70.	 (b) : Generally, the epidermis layer does the function of protection but 
it modifies to the different structures to give the various structures (like-root 
hairs, trichomes, stomata, etc.) to perform the various functions in an organism.

71.	 (a) : The vascular system consists of complex tissue, the phloem 
and the xylem. The xylem and phloem together constitutes the vascular 
bundles.

72.	 (d)		  73.	 (d)
74.	 (a) : The outside of the epidermis is often covered with waxy thick layer 
called cuticle, which prevents the loss of water. Cuticle is absent in roots.

75.	 (d) : In monocotyledonous stem, peripheral vascular bundles are 
generally smaller than the centrally located ones. The phloem parenchyma is 
absent and water-containing cavities are present within the vascular bundles.

76.	 (d)	 77.	 (b)
78.	 (a) : Mesophyll tissues occurs between the two epidermal layers. 
In a dicot (dorsiventral) leaf, it is differentiated into palisade and spongy 
parenchyma. Both of these are rich in chloroplast.

79.	 (d) : Dicotyledonous leaf is also called dorsiventral leaf. Monocotyledonous 
leaf is also called isobilateral leaf.

80.	 (c) : In monocot roots, xylem strands are exarch and polyarch.

81.	 (d) : The ‘ring’ arrangement of vascular bundles is a characteristic 
of dicot stem. Each vascular bundle is conjoint, open and with endarch 
protoxylem.

82.	 (a) : The centre of monocot root or dicot root is occupied by pith. It 
consists of parenchymatous (thin-walled or thick-walled) cells which may be 
rounded or angular. Intercellular spaces are present in the pith cells. The pith 
cells stores food. Pith is small or inconspicuous in dicots and large, conspicuous 
in monocots.

83.	 (d) : A-collenchyma, B-Parenchyma, C-Cambium, D-Protoxylem, E-Pith

84.	 (b)	 85.	 (c) 
86.	 (b) : In isobilateral leaves, the upper epidermis contains specialised 
cells, i.e. bulliform or motor cells. They are highly vacuolated and can store 
water, if available. However, in case of water deficiency the bulliform cells 
lose water and become flaccid. As a result, the leaf gets rolled up to reduce 
the exposed surface. The bulliform cells are also useful in the unrolling of 
leaf during its development.

87.	 (c) : A thin-walled pith is generally present in monocot roots, while in 
dicot roots, a thin-walled conjunctive tissue is present in between vascular 
elements. Thin-walled pith is also well marked in dicot stems but absent in 
monocot stems.

88.	 (a) : Anatomically, the monocot stem is composed of epidermis, 
hypodermis, ground tissue and vascular bundles.

89.	 (b)
90.	 (a) : Hypodermis consists of a few layers of collenchymatous cells 
just below the epidermis, which provides mechanical strength to the young 
stem. Cortical layers below the hypodermis consists of rounded thin-walled 
parenchymatous cells with conspicuous intercellular spaces. The innermost 
layer of the cortex is endodermis which is rich in starch grains.

91.	 (b)
92.	 (b) : Ground tissue system is formed from ground meristem. It occupies 
the whole of the interior of plant organs with the exclusion of vascular 
system. Ground tissue system of leaves is called mesophyll. In some leaves, 
it is homogenous and in others, it is made up of two types of cells. The cells 

lying below the upper epidermis are elongated and arranged in a compact 
palisade like layer. This  layer is called palisade parenchyma. Below the palisade 
parenchyma, the cells are loosely arranged. This region is called spongy 
parenchyma.

93.	 (c)
94.	 (c) : A–vascular, B–midrib, C–veins, D–dicot

95.	 (b)
96.	 (d) : Characteristic feature of stem is endarch condition of xylem tissue. 
In endarch, protoxylem is present towards the centre of stem, while metaxylem 
towards the periphery. Characteristic feature of root is exarch condition of 
xylem tissue. In exarch condition, protoxylem is present towards the periphery 
and metaxylem towards the centre of the root.

97.	 (b) : In old trees, the greater part of secondary xylem is dark brown 
due to the deposition of organic compounds like tannins, resins, oils, gums, 
aromatic substances and essential oils in the central or innermost layers of 
the stem. These substances make it hard, durable and resistant to the attacks 
of microorganisms and insects. The region comprises dead elements with 
highly lignified walls and is called heart wood.

98.	 (d) : Intercalary meristems are the portions of apical meristems, which 
are separated from the apex during the growth of axis and formation of 
permanent tissues.

99.	 (d) : Cork cambium or phellogen is a lateral meristem as it is responsible 
for increase in the thickness of stem. It is secondary in origin and function. 
It gives rise to secondary tissues like cork and secondary cortex.

100.	(c)
101.	(c) : In the formation of the heart wood and sap wood, the spring 
wood is lighter in colour and has lower density than autumn wood which is 
darker and has higher density.

102.	(a) : In dicot stems, the cells of cambium present between primary xylem 
and primary phloem are intrafascicular cambium. The cells of medullary cells, 
adjoining these intrafascicular cambium becomes meristematic and form the 
interfascicular cambium. Thus, a continuous ring of cambium is formed.

103.	(c) : In dicot stem, secondary growth results in the increase in thickness 
of both sapwood and heartwood.

104.	(d) : Youngest secondary phloem is just outside the cambium, while 
youngest secondary xylem is present inside the cambium. Oldest secondary 
phloem is just inside the primary phloem, while oldest secondary xylem is 
just above pith while medullary rays passes through both secondary xylem 
and phloem.

105.	(c) : Sequence of cellular layers from the periphery towards the cortex 
in an old dicot stem is epidermis, hypodermis, cortex, endodermis, pericycle 
and vascular bundles.

106.	(d) : The primary xylem is in the centre of the stem, while primary phloem 
is pushed outward and crushed into the cortex by the significant activity of 
vascular cambium. While the secondary phloem differentiates from the cells 
that divide towards the outside of the stem.

107.	(b) : In old trees, the greater part of secondary xylem is dark brown 
due to the deposition of organic compounds like tannins, resins, oils, gums, 
aromatic substances and essential oils in the central or innermost layers of 
the stem. These substances make it hard, durable and resistant to the attacks 
of microorganisms and insects. The region comprises dead elements with 
highly lignified walls and is called heart wood.

108.	(b) : Phellogen produces aerating pores called lenticels. Each lenticel 
is filled by a mass of somewhat loosely arranged suberised cells called 
complementary cells. Lenticels are aerating pores in the bark of plants. They 
appear on the surface of the bark as raised scars containing oval, rounded 
or oblong depressions.

109.	(a) : Spring wood plus autumn wood of a year constitute annual ring. 
The spring wood (also called early wood) is light in colour and constitute major 
part of annual ring. The autumn wood (also called late wood) is darker in 
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colour. Wood consists of secondary xylem. The central hard, tough and darker 
region of wood constitutes heart wood while peripheral portion constitutes 
sap wood. But these are not specified in annual rings.

110.	(b) : The tissue involved in secondary growth are two lateral meristems:
(i)	 Vascular cambium
(ii)	 Cork cambium

111.	(a) : Cork cambium is also called phellogen. Cork is also called phellem. 
Secondary cortex is also called phelloderm. Cork cambium, cork and secondary 
cortex are collectively called periderm.

112.	(a) : In dicot stem between the vascular bundles, there are few layers of 
radially placed parenchymatous cells. These parenchymatous cells are called 
medullary rays.

113.	(c)

114.	 (d) : Interfascicular and intrafascicular cambium both join with each other 
and form a continuous ring of cambium for the secondary growth in dicots.

115.	(c) : The meristem occurs on the sides and take part in increasing girth 
of the plant. Only one type of primary lateral meristem is found in plants. It 
is intrafascicular cambium. The cambium lies in vascular bundles of dicot and 
gymnosperm stem in between phloem and xylem.

116.	 (a)

117.	(d)	 :	Cork cambium 	 – Phellogen
			   Cork 		  – Phellem
			   Secondary cortex	– Phelloderm
			   Phloem fibres 	 – Bast fibres

118.	(c)	 :	 During the secondary growth cambium is more active on the 
inner side than on the outside.	

119.	 (b)	 120.	 (d)

121.	(d) : The periderm is the secondary protective structure and is made up of 
cork cambium (phellogen), cork (phellem) and secondary cortex (phelloderm).

122.	(d) : A-Pore, B-Epidermis, C-Complementary cells, D-Cork cambium, 
E-Secondary cortex.

123.	(c) : The secondary xylem or wood is distinguishable as spring wood 
and autumn wood by the presence of annual rings. Later on, due to excessive 
growth, it termed as heart wood and sap wood. Wood is superior to any metal 
in its availability, cheapness, toughness, strength and elasticity.

124.	(d) : Lateral meristem is that meristem, which occur on the sides and 
helpful in increasing width of stem and root. They divide mainly in one plane 
(periclinal), increasing the diameter of an organ, e.g., cambium (fascicular and 
interfascicular cambium), extra stelar cambium, cork cambium and marginal 
meristem of some leaves.

125.	 (c) : The correct sequence of tissue from cambium present in dicot stem 
during secondary growth is primary cortex, secondary cortex, phellogen and cork.

126.	(b) : The periderm is a secondary protective structure and is made up of 
cork cambium (phellogen), cork (phellem) and secondary cortex (phelloderm).

127.	(d) : Due to activity of the cork cambium, pressure builds up on the 
remaining layers, peripheral to phellogen and ultimately these layers die and 
slough off. Bark is the non-technical term that refers to all tissue exterior to 
the vascular cambium.

128.	(d) : Vascular cambium gives rise to secondary growth.

129.	(d) : The peripheral region of secondary xylem, is lighter in colour 
and is known as the sapwood. It is involved in the conduction of water and 
minerals from the roots to leaves. Heartwood comprises of dead elements 
with highly lignified walls and it does not conduct.

130.	(c) : In a dicotyledonous stem, the sequence of tissues from the outside 
to the inside is phellem, endodermis, pericycle, phloem and xylem.

131.	(d)

132.	(c) : The spring wood is lighter in colour and has a lower density whereas 
the autumn wood is darker and has higher density. The two kinds of woods 
that appear as alternate concentric rings, constitutes an annual ring. Annual 
rings seen in a cut stem gives an estimate of the age of the tree.

133.	(d)

134.	(c)	 :	 Increase in girth or thickness of the axis of plant takes place due 
to the activity of secondary lateral meristems like vascular cambium and cork 
cambium. It is called secondary growth.

135.	(d)	 :	 During secondary growth in a dicot stem, intrafascicular cambium 
and interfascicular cambium get connected to form a complete ring of vascular 
cambium. The cells of this vascular cambium are of two types, elongated 
spindle-shaped fusiform initials and shorter isodiametric ray initials. Ray 
initials give rise to vascular rays or secondary medullary rays. Fusiform initials 
divide to form secondary phloem on the outer side and secondary xylem on 
the inner side.

1.	 (c)	 : Sapwood is the peripheral or outermost region of the secondary 
xylem and lighter in colour.

2.	 (a)	 3.	 (c)	 4.	 (b)

5.	 (d) : The cells of medullary rays, adjoining the intrafascicular cambium 
become meristematic and form the interfascicular cambium.

6.	 (None of the options is correct) : All statements are correct.

7.	 (a)	 :	 In old trees, the greater part of secondary xylem is dark brown due 
to deposition of organic compounds like tannins, resins, oils, gums, aromatic 
substances and essential oils in the central or innermost layers of the stem. 

8.	 (b)	 :	 In the spring season, cambium is very active and produces a 
large number of xylary elements having vessels with wider cavities in spring 
wood.

9.	 (b)	 :	 Endarch and exarch are the terms often used for describing the 
position of primary xylem in the plant body. Primary xylem is of two types – 
protoxylem and metaxylem. In roots, protoxylem lies towards the centre. This 
arrangement of primary xylem is called exarch.

10.	 (d)	 :	 Bark formed early in the season is called early or soft bark, 
while towards the end of the season, late or hard bark is formed. Bark is a 
non-technical term that refers to all tissues exterior to the vascular cambium. 
Phellogen is a couple of layers thick structure.

11.	 (c)	 :	 In winters, the cambium is less active and form fewer xylary 
elements that have narrow vessels. This wood formed is called autumn wood 
or late wood.

12.	 (a)	 :	 In a stomatal apparatus, the guard cells (component C) of stomata 
is characterised by thin outer walls (away from the stomatal pore) and highly 
thickened inner walls (towards the stomatal pore). This differential thickening 
allows opening and closing of stomata.

13.	 (d)	 :	 Both parenchyma and collenchyma tissues are living and simple 
permanent tissues. Gymnosperms lack xylem vessels.

14.	 (a)	 :	 Bulliform cells are large, empty and colourless cells which are 
found in leaves of monocots, e.g., grasses. During the water stress, these 
cells become flaccid and make the leaves curl inwards to minimise the water 
loss.
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,sYQ¤k&d.k izdh.kZu rFkk jnjQksMZ dk  
ijek.kq ekWMy  
(ALPHA-PARTICLE SCATTERING AND 
RUTHERFORD’S NUCLEAR MODEL OF ATOM)
vuZsLV jnjiQksMZ osQ lq>ko ij] 1911 esa] ,p- xkbxj vkSj bZ- eklZMsu 
us oqQN ç;ksx fd,A xkbxj vkSj eklZMsu us ,d ysM LØhu osQ ihNs 
,d ,sYI+kQk mRltZd inkFkZ dk ,d uewuk j•k] ftlesa ,d NksVk fNæ 
Fkk] tSlk fd uhps fn, x, fp=k esa fn•k;k x;k gS] rkfd ,sYI+kQk d.kksa 
dh ,d ladh.kZ fdj.k iqat mRiUu gks losQA ;g fdj.k iqat ,d iryh 
Lo.kZ iUuh ij funZsf'kr FkhA ,d ftad lYiQkbM dh LØhu dks ped 
ns•us osQ fy, ,d lw{en'khZ osQ lkFk iUuh osQ nwljh rjiQ LFkkfir 
fd;k x;k Fkk] tks ,d ,sYI+kQk d.k ls Vdjkus ij çdk'k dh ,d 
n`'; ped nsrh gSA ;g vis{kk dh xbZ Fkh fd ,sYI+kQk d.k fcuk fdlh 
fo{ksi osQ iUuh osQ ekè;e ls lh/s pys tk,axsA ;g FkkWelu ekWMy 
dk vuqlj.k djrk gS] ftlesa ,d ijek.kq osQ vanj fo|qr vkos'k dks 
blosQ ekè;e ls ,dleku :i ls iSQyk gqvk ekuk tkrk gSA mu ij 
osQoy nqcZy fo|qr cy yxk, tkus osQ lkFk] ,d iryh iUuh ls xqtjus 
okys ,sYiQk d.kksa dks osQoy FkksM+k&lk] 1° ;k mlls de fo{ksfir gksuk 
pkfg,A xkbxj vkSj eklZMsu us okLro esa D;k ik;k] gkykafd vf/dka'k 
,sYI+kQk d.k okLro esa cgqr vf/d fopfyr ugha gq, Fks] oqQN cgqr 
cM+s dks.kksa ls çdhf.kZr gks x, FksA oqQN ihNs dh fn'kk esa Hkh çdhf.kZr 
gks x, FksA tSlk fd jnjiQksMZ us fVIi.kh dh] ¶;g bruk vfo'oluh; 
Fkk tSls fd vkius fV'kw isij osQ ,d VqdM+s ij ,d 15&bap dk dks'k 
nkxk vkSj ;g okil vkdj vkidks yx x;kA¸ ,sYI+kQk d.k vis{kkÑr 
Hkkjh (yxHkx 8000 bysDVªkWu æO;eku osQ cjkcj) gksrs gSa vkSj bl 
ç;ksx esa mi;ksx fd, tkus okys d.kksa dh pky mPp (vkerkSj ij 
2 × 107 m/s) Fkh] blfy, ;g Li"V Fkk fd bl rjg osQ fpfÉr fo{ksi 
dk dkj.k cuus osQ fy, çcy cyksa dh vko';drk FkhA jnjiQksMZ us 
,d ijek.kq dk fp=k ,d NksVs ukfHkd ls cuk ik;k] ftlesa bldk 

/ukRed vkos'k vkSj yxHkx lHkh æO;eku osQafær gksrs gSa] ftlesa 
bysDVªkWu oqQN nwjh ij gksrs gSaA ,d ijek.kq osQ Hkhrj cM+s iSekus ij 
fjDr LFkku gksrk gS] ;g ns•uk vklku gksrk gS fd vf/dka'k ,sYI+kQk 
d.k ,d iryh iUuh osQ ekè;e ls D;ksa xqtj tkrs gSaA

jnjiQksMZ izdh.kZu iz;ksx

lw{en'khZ

jsfM;ks,fDVo
inkFkZ tks ,YiQk
d.k dks mRlftZr

djrs gSa

iryh /kfRod iUuh

,sYiQk
d.k

ftad lYiQkbM
inkZ

gkykafd] tc ,d ,sYiQk d.k ,d ukfHkd osQ ikl vkrk gS] rks ogk¡ 
dk rhoz fo|qr {ks=k bls ,d cM+s dks.k ls çdhf.kZr djrk gSA ijek.kq 
bysDVªkWu] cgqr gYosQ gksus osQ dkj.k] ,sYiQk d.kksa dks i;kZIr :i ls 
çHkkfor ugha djrs gSaA ijek.kqvksa dh vkarfjd lajpukvksa dks tkuus osQ 
fy,] ,d d.k çdh.kZu ç;ksx jnjiQksMZ (1911) vkSj vU; }kjk fd;k 
x;k FkkA ,sYiQk d.k ghfy;e ukfHkd gSA ,d ,sYiQk d.k dk æO;eku 
ghfy;e ijek.kq osQ æO;eku osQ leku gksrk gS vkSj bldk vkos'k 
+2e gksrk gSA bl ç;ksx dks jnjiQksMZ Lo.kZ&iUuh ç;ksx osQ :i esa Hkh 
tkuk tkrk gSA vius ç;ksx ls mlus fu"d"kZ fudkyk fd %
(i) 	� ijek.kq dk æO;eku ,d cgqr NksVs {ks=k esa osQafær gksrk gS] ftls 

ukfHkd dgk tkrk gSA
(ii)	� bl ukfHkd esa ijek.kq dk /ukRed vkos'k osQafær gksrk gSA
(iii)	�ukfHkd osQ pkjksa vksj cgqr vf/d fjDr LFkku gksrk gSA ,d dks.k 

θ osQ ekè;e ls çdhf.kZr d.kksa (N) dh la[;k N ∝ 





sin4

2
θ

 
}kjk nh tkrh gSA

ijek.kq
(Atoms)

NCERT Topicwise Analysis of Previous 5 Years’ NEET Questions

Topic
No. of Questions

Total
2019 2020 2021 2022 2023

gkbMªkstu ijek.kq dk cksj ekWMy] 
gkMMªkstu ijek.kq dk js[kh; 
LisDVªe rFkk X-fdj.ksa

2 2 – 1 3 8

,sYiQk&d.k çdh.kZu ç;ksx_ ijek.kq dk jnjiQksMZ ekWMy; cksj 
ekWMy] ÅtkZ Lrj] gkbMªkstu LisDVªeA

12

vè;k;

ikB~;ÿe (Syllabus)
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180°0° 20° 40° 60° 80° 100° 120° 140° 160°

N( )θ

jnjiQksMZ izdh.kZu N (q) izfr bdkbZ {ks=kiQy esa ,sYiQk d.kksa dh la[;k gS] 
tks q osQ izdh.kZu dks.k ij insZ ij igq¡prs gSa] N (180°) foijhr fn'kk esa 
izdh.kZu dh la[;k gSA iz;ksx bl oØ dks vuqdj.k djrk gS] tks ijek.kq 

osQ ukfHkd ekWMy ij vk/kfjr gSA

(iv)	�fudVre mixeu dh nwjh (ukfHkd vkSj ml fcanq osQ chp dh nwjh 
ftl ij ,d α&d.k fojke esa vk tkrk gS) d }kjk nh tkrh gS] 
tgk¡&

	

d
Z e

mvi

=
2

0
2πε

(v)	� fudVre mixeu dh nwjh 10–14 m dh dksfV dh gSA ukfHkdh; 
vkdkj bl nwjh ls de gksuk pkfg,A ukfHkd osQ vkdkj dks iQehZ 
(1 iQehZ ¾ 10–15 m) osQ inksa esa ekik tkrk gSA

(vi)	�la?kV~V çkpy b dks ukfHkd osQ osQaæ ls α&d.k osQ osx lfn'k dh 
yacor nwjh osQ :i esa ifjHkkf"kr fd;k x;k gS] tc d.k ukfHkd 

ls nwj gksrk gSA bls] b
Z e

mvi

=






2

0
2

2

4 1
2

cot θ

πε
 }kjk fn;k tkrk gSA 

jnjQksMZ ekWMy dh dfe;k°  
(DRAWBACKS OF RUTHERFORD MODEL)
(i)	� fofdj.k osQ Dykfldh oS|qrpqacdh; fl¼kar osQ vuqlkj] ,d 

Rofjr vkosf'kr d.k dks oS|qrpqacdh; fofdj.k osQ :i esa ÅtkZ 
dks yxkrkj fofdfjr djuk pkfg,A

	� ;fn ;g lR; gS] rks ijek.kq LFkk;h ugha gks ldrk gS D;ksafd ÅtkZ 
•ks nsus ij] bysDVªkWu dks /hjs&/hjs ?kVrh gqbZ f=kT;k osQ ,d lfiZy 
iFk dk o.kZu djuk pkfg, vkSj var esa ukfHkd esa fxj tkuk pkfg,A

(ii)	� bl ekWMy esa vkxs osQ bysDVªkWu lHkh laHko f=kT;kvksa osQ lkFk 
d{kkvksa esa xfr dj ldrs gSaA blfy, ijek.kq dk LisDVªe lrr 
fn•kbZ nsuk pkfg,A ysfdu ;g Kkr gS fd mÙksftr ijek.kq fofoDr 
vko`fÙk;ksa osQ fofdj.kksa dk mRltZu djrs gSa tks ,d js•h; LisDVªe 
dks tUe nsrs gSaA

(iii)	�bl ekWMy dk ,d vkSj xaHkhj nks"k ;g gS fd ;fn bysDVªkWu fdlh 
Hkh d{kk esa ifjØe.k dj ldrs gSa] rks fdlh fo'ks"k rRo osQ lHkh 
ijek.kq Bhd ,d tSls dSls gksrs gSaA

1.	 ,d xkbxj&eklZMsu ç;ksx esa] 7.7 MeV 
αα&d.k osQ ukfHkd osQ fy, fudVre igq¡p 

dh nwjh D;k gS] blls igys fd ;g {kf.kd :i ls fojkekoLFkk 
esa vkrk gS vkSj viuh fn'kk dks myV nsrk gS\
mÙkj	%	;gk¡ eq[; fopkj ;g gS fd çdh.kZu çØe osQ nkSjku] ,d 
α&d.k vkSj ,d Lo.kZ ukfHkd ls ;qDr fudk; dh oqQy ;kaf=kd 
ÅtkZ lajf{kr jgrh gSA d.k vkSj ukfHkd osQ ijLij fØ;k djus 
ls igys fudk; dh çkjafHkd ;kaf=kd ÅtkZ Ei gS] vkSj ;g bldh 
;kaf=kd ÅtkZ osQ cjkcj gksrh gS] tc α&d.k {kf.kd :i ls #d 
tkrk gSA çkjafHkd ÅtkZ Ei] vkus okys α&d.k dh xfrt ÅtkZ K 
gSA vafre ÅtkZ Ef fudk; dh fo|qr fLFkfrt ÅtkZ U gSA
ekuk fd d] a&d.k vkSj Lo.kZ ukfHkd osQ chp dh osQaæ&ls&osQaæ 
nwjh gS] tc α&d.k vius fujks/h fcanq ij gksrk gSA rc ge ÅtkZ 
laj{k.k Ei = Ef dks bl çdkj fy• ldrs gSa %

K
e Ze

d
Ze

d
= =

1
4

( )( )

0πε πε
2 2

4

2

0

bl çdkj fudVre igq¡p d dh nwjh fdlosQ }kjk nh tkrh gS]

d
Ze

K
=

2
4

2

0πε
çkÑfrd ewy osQ α&d.k esa ikbZ tkus okyh vf/dre xfrt ÅtkZ] 
7.7 MeV ;k 1.2 × 10–12 J gSA
pw¡fd] 1/4pe0 = 9.0 × 109 N m2/C2 gSA blfy, e = 1.6 × 10–19 C, 

gekjs ikl gS] d
Z

=
× ×

×

−

−

( ) ( . / ) ( . )

.

2 9 0 10 1 6 10

1 2 10

9 2 2 19 2

12

Nm C C

J
			   = 3.84 × 10–16 Z m
lksus dh iUuh dk ijek.kq Øekad Z = 79 gS] rkfd (Au) dh f=kT;k 
= 3.0 × 10–14 m = 30 fm (1 fm (vFkkZr iQehZ) = 10–15 m)
Lo.kZ ukfHkd dh f=kT;k 3-0 × 10–14 m ls de gSA ;g çsf{kr ifj.kke 
osQ lkFk cgqr vPNk le>kSrk ugha gS D;ksafd Lo.kZ ukfHkd dh 
okLrfod f=kT;k 6 fm gSA folaxfr dk dkj.k ;g gS fd fudVre 
igq¡p dh nwjh Lo.kZ ukfHkd vkSj α&d.k dh f=kT;k osQ ;ksx ls dkiQh 
vf/d gSA bl çdkj] α&d.k okLro esa dHkh Hkh Lo.kZ ukfHkd dks 
Li'kZ fd, fcuk viuh xfr dks myV nsrk gSA

2.	 ,d lksus dh iUuh (r = 19.3 g/cm3, M = 197g/eksy) dh 
eksVkbZ 2.0 × 10–4 cm gSA bldk mi;ksx xfrt ÅtkZ 8.0 MeV osQ 
,sYiQk d.kksa dks çdhf.kZr djus osQ fy, fd;k tkrk gSA ,sYiQk 
d.kksa dk fdruk Hkkx 90° ls vf/d dks.k ij çdhf.kZr gksrk gS\ 
mÙkj	%	bl fLFkfr osQ fy, çfr bdkbZ vk;ru esa ukfHkdksa dh la[;k 
dks fuEu :i esa Kkr fd;k tk ldrk gS]

n
N
M

A= =
×ρ ( . )( . )6 02 10 19 3

197

23 ijek.kq eksy

eksy

/ g/cm
g/

3

   = 5.9 × 1022 ijek.kq/cm3 = 5.9 × 1028 ijek.kq/m3

90° ij çdh.kZu osQ fy,] la?kV~V çkpy b dks fuEu :i esa ik;k 
tk ldrk gS]

b =
×

° = × −( ) ( )

( . )
( . ) cot .

2 79

2 8 0 10
1 44 45 1 4 106

14

eV
eV nm m

    
blfy,] pb2 = 6.15 × 10–28 m2 @ukfHkd vkSj rc] gesa çkIr gS]
\	 çdhf.kZr ,sYiQk d.kksa dh la[;k] = (5.9 × 1028 ukfHkd/m3)
� (2.0 × 10–6 m) (6.15 ×10–28 m2/ukfHkd) = 7.25 × 10–5  



ijek.kq | 293HkkSfrdh 12

cksj ijek.kq ekWMy (BOHR ATOM MODEL)
jnjiQksMZ ekWMy dh dfe;ksa dks 1913 esa uhy cksj }kjk nwj fd;k 
x;k FkkA mUgksaus ijek.kq dk ,d u;k ekWMy fn;k] ftls cksj ijek.kq 
ekWMy osQ :i esa tkuk tkrk gSA mldk ekWMy fofdj.kksa osQ DokaVe 
fl¼kar ij vk/kfjr gSA mUgksaus çLrkfor fd;k fd bysDVªkWu oqQN 
vlrr xSj&fofdj.kdkjh d{kkvksa esa ukfHkd osQ pkjksa vksj xfr djrs 
gSa] ftUgsa fLFkj d{kk,¡ dgk tkrk gSA cksj ijek.kq ekWMy dh fofHkUu 
vfHk/kj.kk,¡ gSa %
(i) 	� ,d ijek.kq esa osQaæh; ØksM gksrk gS] ftls ukfHkd dgk tkrk gSA 

çR;sd bysDVªkWu ,d o`Ùkkdkj d{kk esa ukfHkd osQ pkjksa vksj xfr 
djrk gSA bysDVªkWu osQ ½.kkRed vkos'k vkSj ukfHkd osQ /ukRed 
vkos'k osQ chp owQykWe osQ vkd"kZ.k cy }kjk vko';d vfHkosQaæh; 
cy çnku fd;k tkrk gSA

	

1
4 0

2

2

πε
( )( )Ze e

r
mv

r
=

	� tgk¡ Z ijek.kq Øekad gS] e bysDVªkWu dk vkos'k gS vkSj r ml 
d{kk dh f=kT;k gS ftlesa bysDVªkWu ukfHkd osQ pkjksa vksj ifjØe.k 
dj jgk gSA bysDVªkWu dk æO;eku m gS vkSj v bysDVªkWu dk osx gSA

(ii) 	�bysDVªkWu osQoy oqQN fuf'pr d{kkvksa esa ukfHkd osQ pkjksa vksj 
ifjØek dj ldrs gSaA bu d{kkvksa esa ifjØe.k djrs le; 
bysDVªkWu fofdjf.kr ugha gksrs gSa vkSj u gh ÅtkZ •ks nsrs gSaA bu 

vfofdj.kdkjh d{kkvksa dks fLFkj d{kk dgk tkrk gSA 
h

2π
 vFkkZr~ 

mvr
nh

=
2π

 osQ iw.kk±d xq.kt osQ cjkcj tgk¡ n ,d iw.kk±d gS 

vkSj bls eq[; DokaVe la[;k osQ :i esa tkuk tkrk gS rFkk h Iykad 
fLFkjkad gSA

(iii)	�ÅtkZ osQoy rc fofdfjr ;k vo'kksf"kr gksrh gS tc ,d bysDVªkWu 
,d fLFkj d{kk ls nwljh fLFkj d{kk esa owQnrk gSA ÅtkZ rc 
mRlftZr gksrh gS tc ,d bysDVªkWu fuEu ÅtkZ dh d{kk esa uhps 
owQnrk gS vkSj vo'kksf"kr gksrk gS tc ,d bysDVªkWu mPp ÅtkZ 
dh d{kk esa owQnrk gSA ;g mRlftZr ;k vo'kksf"kr ÅtkZ nks fLFkj 
d{kkvksa osQ chp ÅtkZ osQ varj osQ cjkcj gksrh gSA

(iv)	�;fn ,d bysDVªkWu ÅtkZ E2 dh d{kk ls ÅtkZ E1 dh d{kk esa 
tkrk gS] rc%

	 E2 – E1 = hu
	� tgk¡ u mRlftZr ;k vo'kksf"kr fofdj.kksa dh vko`fÙk gSA bls cksj 

dh vko`fÙk voLFkk osQ :i esa tkuk tkrk gSA

cksj dk gkbM™kstu ijek.kq dk flºkar  
(Bohr’s Theory of Hydrogen Atom)
gkbMªkstu ijek.kq lcls ljy ijek.kq gSA blesa /ukRed vkos'k okyk 
,d çksVkWu vkSj ½.kkRed vkos'k okyk ,d bysDVªkWu gksrk gSA
çksVkWu ukfHkd esa gksrk gS vkSj bysDVªkWu ,d o`Ùkkdkj d{kk esa ukfHkd 
osQ pkjksa vksj ifjØe.k djrk gSA gkbMªkstu ijek.kq osQ fy,] ,d d{kk 
dh f=kT;k fuEu }kjk nh tkrh gS]

r
n h

men =
ε

π
0

2 2

2  ;k   (rn ∝ n2)

çFke d{kk osQ fy, n = 1 vkSj f=kT;k U;wure gSA ;g d{kk ukfHkd 
osQ lcls fudV gSA
vU; ijek.kqvksa osQ fy,]

r
n h

me Zn =
ε

π
0

2 2

2  (gkbMªkstu ijek.kq Z osQ fy, = 1) ;k r
n
Zn ∝

2

fofHkUu d{kkvksa dh f=kT;k,¡ 1 : 4 : 9 : 16------ vkfn osQ vuqikr esa gSaA
gkbMªkstu ijek.kq osQ fy, çFke d{kk dh f=kT;k gS] r1 = 5.3 × 10–11 m

bysDVªkWuksa dk osx
gkbMªkstu ijek.kq dh ,d fo'ks"k d{kk esa ,d bysDVªkWu dk osx fuEu 
}kjk fn;k tkrk gS]

v
e

nh
v

n
= ∝

2

02
1

ε
;k

vkSj ijek.kq Øekad Z okys fdlh vU; ijek.kq osQ fy,] ;g fuEu 
}kjk fn;k tkrk gS

v
Z e

nh
v

Z
n

= ∝
2

02ε
;k

vFkkZr~ cká d{kk esa ,d bysDVªkWu osQ osx dh rqyuk esa vkarfjd 
d{kkvksa esa bysDVªkWuksa dk osx vf/d gksrk gSA
lw{e lajpuk fLFkjkad (fine structure constant) osQ inksa esa] gkbMªkstu 
ijek.kq esa bysDVªkWu dk osx fuEu }kjk fn;k tkrk gS]

v
c
n

= α

tgk¡ α lw{e lajpuk fLFkjkad gSA ;g foekghu jkf'k gS vkSj fuEu 
}kjk nh tkrh gS]

α
π

πε
=

2
4

2

0

e
ch

 ; bldk eku gS] 
1

137

igyh d{kk osQ fy,] bysDVªkWu dk osx çdk'k osQ osx dk 
1

137
 xquk 

gS] vkSj ;g vf/dre osx gS tks bysDVªkWu gkbMªkstu ijek.kq esa çkIr 
dj ldrs gSa vkSj ;g ckgj vkrk gS] 2.19 × 106 m s–1

bysDVªkWu dh d{kh; vko`fÙk
bls u }kjk fu:fir fd;k tkrk gS vkSj ;g vkorZdky dk O;qRØe 
gksrk gSA gkbMªkstu ijek.kq osQ fy, ;g fuEu }kjk fn;k tkrk gS] 

υ
ε

=
me

n h

4

0
2 3 34

gkbMªkstu ijek.kq dh lcls vkarfjd d{kk osQ fy,]
u = 65.8 × 1014 Hz

bysDVªkWu dh mQtkZ

noha d{kk esa bysDVªkWu dh xfrt ÅtkZ

	
K.E. =

4me
n h8 0

2 2 2ε

xfrt ÅtkZ fuEu }kjk Hkh nh tkrh gS] K.E. = K.E.
12Ze

r r8 0πε
vFkkZr ∝
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1.	 cksj ekWMy osQ vuqlkj] og DokaVe la[;k Kkr dhft, tks 
1.5 × 1011 m f=kT;k dh d{kk esa lw;Z osQ pkjksa vksj i`Foh osQ 
ifjØe.k dks d{kh; pky 3 × 104 m s–1 osQ lkFk vfHkyf{kr 
djrh gSA (i`Foh dk æO;eku = 6.0 × 1024 kg)
(a)	 2.57 × 1074	 (b)	 3.42 × 1074

(c)	 4.53 × 1074	 (d)	 5.83 × 1074

2.	 noha d{kk esa ,d bysDVªkWu dh ÅtkZ En = –13.6/n2 eV }kjk nh 
tkrh gSA fuEure voLFkk ls nwljh mÙksftr voLFkk esa ,d bysDVªkWu 
dks mÙksftr djus osQ fy, vko';d ÅtkZ dh x.kuk dhft,A

(a)	 13.09 eV	 (b)	 12.09 eV
(c)	 7.12 eV	 (d)	 3.42 eV

3.	 gkbMªkstu ijek.kq dh cksj çFke d{kk esa bysDVªkWu osQ osx (m/s esa) 

dh x.kuk dhft,A
(a)	 6.3 × 106	 (b)	 5.1 × 106

(c)	 2.2 × 106	 (d)	 1.01 × 106

4.	 gkbMªkstu ijek.kq osQ cksj ekWMy esa] ekuk r] v vkSj E Øe'k% d{kk 

dh f=kT;k] bysDVªkWu dh pky vkSj bysDVªkWu dh oqQy ÅtkZ dks 

CHECK   POINT - 1

noha d{kk esa bysDVªkWu dh fLFkfrt ÅtkZ

	
P.E. =

− Ze
r

2

04πε

gkbMªkstu ijek.kq osQ fy, P.E. fuEu }kjk Hkh fn;k tkrk gS =
− me

n h

4

0
2 2 24ε

 

vkSj P.E.
1

∝ −
r

fLFkfrt ÅtkZ] xfrt ÅtkZ dh la[;kRed :i ls nksxquh gksrh gSA

,d d{kk esa bysDVªkWu dh oqQy ÅtkZ
noha d{kk esa bysDVªkWu dh oqQy ÅtkZ fuEu }kjk nh tkrh gS]

T.E. = P.E. + K.E. = −
me

n h
me

n h

4

0
2 2 2

4

0
2 2 28 4ε ε

= − 





me
h n

4

0
2 2 28

1
ε

xfrt ÅtkZ la[;kRed :i ls oqQy ÅtkZ osQ cjkcj gksrh gSA

mRlftZr ÅtkZ dh vko`fÙk
;fn ,d bysDVªkWu mPp d{kk n2 ls fuEu d{kk n1 esa owQnrk gS] rks 
mRlftZr fofdj.kksa dh vko`fÙk fuEu }kjk nh tkrh gS]

υ
ε

= −










me
h n n

4

0
2 3

1
2

2
28

1 1

vkSj υ  }kjk fu:fir rjax la[;k (çfr bdkbZ yackbZ esa rjaxksa dh 

la[;k) fuEu }kjk nh tkrh gS] υ
λ

υ
ε

= = = −










1
8

1 14

0
2 3

1
2

2
2c

me
ch n n

 

;k	 υ
λ

= = −










1 1 1

1
2

2
2R

n n

tgk¡] R
me

ch
= = −

4

0
2 3

1

8
10973700

ε
m  vkSj bldks fjMcxZ fLFkjkad osQ 

:i esa tkuk tkrk gSA
\	 mRlftZr fofdj.kksa dh vko`fÙk dks fuEu :i esa Hkh fn;k tk ldrk gS]

	
υ = −









Rc

n n
1 1

1
2

2
2

gkbMªkstu tSls ijek.kqvksa esa] noha d{kk esa ÅtkZ fuEu }kjk nh tkrh gS]

E Rch
Z
nn = −

2

2  vFkkZr~ E
Z
nn ∝ −

2

2  vkSj gkbMªkstu ijek.kq osQ fy,

E
Rch

n nn =
−

=
− × −

2

19

2

21 76 10.

λ
J  

    =
− 13 6

2

.

n
eV  (bysDVªkWu oksYV)

13.6 eV dks ,d fjMcxZ osQ :i esa Hkh tkuk tkrk gSA

noha d{kk esa bysDVªkWu dh ÅtkZ
gkbMªkstu ijek.kq dh fofHkUu d{kkvksa esa bysDVªkWu dh ÅtkZ bl çdkj gS]
çFke d{kk (n = 1) : E1 = – 13.6 eV

f}rh; d{kk (n = 2) : E2
13 6
4

3 4=
−

= −
.

.eV eV

rhljh d{kk (n = 3) : E3
13 6
9

1 51=
−

= −
.

.eV eV

pkSFkh d{kk (n = 4) : E4
13 6
16

0 85=
−

= −
.

. eV

vkSj ;fn n = ∞, rc E∞ = −
∞

=
13 6

0
.

;fn] ,d ijek.kq esa ,d bysDVªkWu fuEu ÅtkZ Lrj ls mPp ÅtkZ Lrj 
rd tkrk gS] rks ijek.kq dks mÙksftr voLFkk esa dgk tkrk gS vkSj 
mi;ksx dh tkus okyh ÅtkZ dks mÙkstu ÅtkZ osQ :i esa tkuk tkrk gSA
gkykafd] ;fn ,d bysDVªkWu ijek.kq (n = ∞) ls ckgj tkrk gS] rks 
ijek.kq dks vk;fur dgk tkrk gS vkSj bl çdkj O;; dh xbZ ÅtkZ] 
dks vk;uu ÅtkZ osQ :i esa tkuk tkrk gSA gkbMªkstu ijek.kq osQ fy, 
;g 13.6 eV gSA
,d cká bysDVªkWu }kjk vko';d foHko] rkfd ;g vk;uu dk dkj.k 
cu losQ] dks vk;uu foHko dgk tkrk gSA

cksj ekWMy dh lhek,¡
(i)	 ;g osQoy ,dy bysDVªkWu fudk; dh O;k[;k dj ldrk gSA
(ii)	� ;g lw{e lajpuk (vFkkZr ,d pqacdh; {ks=k vkSj fo|qr {ks=k esa 

LisDVªeh js•kvksa dk foHkktu) dh O;k[;k ugha dj ldrk gSA
(iii)	�;g LisDVªeh js•kvksa dh rhozrk dh O;k[;k ugha dj ldrk gSA bu 

lhekvksa dks lksejiQhYM fl¼kar (nh?kZo`Ùkh; d{kkvksa) vkSj lfn'k 
ijek.kq ekWMy (fofHkUu çdkj dh DokaVe la[;kvksa) dk mi;ksx 
djosQ gVk fn;k x;k FkkA



ijek.kq | 295HkkSfrdh 12

fu:fir djrs gSaA fuEufyf•r esa ls dkSu&lh jkf'k DokaVe la[;k 

n osQ lekuqikrh gS\
(a)	 r/E
(b)	 E/v
(c)	 rE
(d)	 vr

5.	 tSlk fd vkÑfr esa fn•k;k x;k gS] ,d α&d.k] ,d ukfHkd  
}kjk çdhf.kZr gksrk gSA ekuk α&d.k dk æO;eku m gS vkSj bldh 
pky v gSA ;g ekurs gq, fd ukfHkd fLFkj jgrk gS] α&d.k osQ 
laosx esa ifjorZu gS&

a-d.k

Lo.kZ ukfHkd
b

q

(a)	 2 mv sin q	 (b)	 2 mv cos q

(c)	 2
2

mv cos
θ

	 (d)	 2
2

mvsin
θ

ijek.kq LisDV™e (ATOMIC SPECTRA)
çR;sd rRo esa fofdj.k dk ,d fof'k"V LisDVªe gksrk gS] tks ;g 
mRlftZr djrk gSA tc ,d ijek.kq xSl ;k ok"i dks fuEu nkc ij 
mÙksftr fd;k tkrk gS] vkerkSj ij blosQ ekè;e ls ,d fo|qr /kjk 
çokfgr djosQ] mRlftZr fofdj.k esa ,d LisDVªe gksrk gS ftlesa osQoy 
fof'k"V rjaxnS?;Z gksrh gSA

gkbMªkstu osQ LisDVªe esa mRlftZr js[kk,¡

rjaxnS?;Z] λ

ykbeSu
Js.kh

ckej Js.kh ik'ku Js.kh

91
 n

m
12

2 
nm

36
5 

nm

65
6 

nm

82
0 

nm

18
75

 n
m

bl çdkj osQ ,d LisDVªe dks mRltZu js•k LisDVªe dgk tkrk gS vkSj 
blesa ,d vnhIr i`"BHkwfe ij nhIr js•k,¡ gksrh gSaA blfy, fdlh inkFkZ 
osQ mRltZu js•k LisDVªe dk vè;;u] xSl dh igpku osQ fy, ,d 
çdkj osQ ¶fiaQxjfizaV¸ osQ :i esa dk;Z dj ldrk gSA tc 'osr çdk'k 
,d xSl ls gksdj xqtjrk gS vkSj ge LisDVªksehVj dk mi;ksx djosQ 
lapfjr çdk'k dk fo'ys"k.k djrs gSa] rks gesa LisDVªe esa oqQN vnhIr 
js•k,¡ çkIr gksrh gSaA ;s vnhIr js•k,¡ mu rjaxnS?;ks± osQ Bhd vuq:i 
gksrh gSa] tks xSl dh mRltZu js•k LisDVªe esa ikbZ tkrh gSaA bls xSl osQ 
inkFkZ dk vo'kks"k.k LisDVªe dgk tkrk gSA

LisDVªeh Js.kh (Spectral Series)

ge ;g mEehn dj ldrs gSa fd fdlh fo'ks"k rRo }kjk mRlftZr 
çdk'k dh vko`fÙk;k¡ oqQN fu;fer çfr:i çnf'kZr djsaxhA

36
4.

6 
nm

41
0.

2 
nm

48
6.

1 
nm

65
6.

3 
nm

43
4.

1 
nm

H∞ Hδ Hγ Hβ Hα

gkbMªkstu osQ mRltZu LisDVªe esa ckej Js.kh

gkbMªkstu lcls ljy ijek.kq gS vkSj blfy,] lcls ljy LisDVªe gSA 
çsf{kr LisDVªe esa] gkykafd] igyh n`f"V esa] LisDVªeh js•kvksa esa dksbZ 
lekurk ;k Øe ;k fu;ferrk ugha fn•kbZ nsrh gSA ysfdu gkbMªkstu 
LisDVªe osQ oqQN leqPp;ksa osQ Hkhrj js•kvksa osQ chp dk varjky ,d 
fu;fer rjhosQ ls ?kVrk gSA buesa ls çR;sd leqPp; dks LisDVªeh 
Js.kh dgk tkrk gSA 1885 esa] igyh ,slh Js.kh dks ,d LohfM'k 
LowQy osQ f'k{kd tkWu tSdc ckej (1825&1898) }kjk gkbMªkstu 
LisDVªe osQ n`'; {ks=k esa çsf{kr fd;k x;k FkkA bl Js.kh dks ckej 
Js.kh dgk tkrk gSA
lcls yach rjaxnS?;Z okyh js•k] yky jax esa 656.3 nm dks dgk 
tkrk gS uhys&gjs jax esa 486-1 nm rjaxnS?;Z okyh vxyh js•k dks 
Ha dgk tkrk gS rhljh js•k 434-1 nm dks Hb dgk tkrk gS 
vkSj blh rjg vkxs HkhA tSls&tSls rjaxnS?;Z ?kVrh gS] js•k,¡ ,d 
lkFk fudV fn•kbZ nsrh gSa vkSj rhozrk esa detksj gksrh gSaA ckej 
us çsf{kr rjaxnS?;ks± osQ fy, ,d ljy ewykuqikrh lw=k Kkr fd;k]
1 1

2
1

2 2λ
= −





R
n

tgk¡ λ rjaxnS?;Z gS] R ,d fLFkjkad gS ftls fjMcxZ fLFkjkad dgk 
tkrk gS] vkSj n osQ iw.kk±d eku 3] 4] 5] vkfn gks ldrs gSaA R dk 
eku 1.097 × 107 m– 1 gSA bl lehdj.k dks ckej lw=k Hkh dgk 
tkrk gSA
lehdj.k (i) esa n = 3 ysus ij] ,d Ha js•k dh rjaxnS?;Z çkIr 
djrk gS]
1

1 097 10
1
2

1
3

7
2 2

1

λ
= × −





−. m  = 1.522 × 106 m–1

vFkkZr~] l = 656.3 nm
n = 4 osQ fy,] dksbZ Hβ js•k vkfn dh rjaxnS?;Z çkIr djrk gSA 
n = ∞ osQ fy,] λ = 364.6 nm ij Js.kh dh lhek çkIr djrk gSA 
;g ckej Js.kh esa lcls NksVh rjaxnS?;Z gSA bl lhek ls ijs] dksbZ 
vkSj fHkUu ugha gS vkSj blosQ ctk; osQoy ,d ean lrr LisDVªe 
ns•k tkrk gSA
ckn esa gkbMªkstu osQ fy, LisDVªe dh vU; Js.kh dh •kst dh 
xbZ FkhA bUgsa muosQ •kstdrkZvksa osQ ckn ykbeSu] ik'ku] czsosQV vkSj 
iqaQV Js.kh osQ :i esa tkuk tkrk gSA bUgsa lw=kksa }kjk fu:fir fd;k 
tkrk gSA
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	 ykbeSu Js.kh]

	
1 1

1
1

2 3 42 2λ
= −





=R
n

n , , ... � ...(i)

	 ckej Js.kh]

	
1 1

2
1 3 4 52 2λ

= −





=R
n

n , , , ..... � ...(ii)

	 ik'ku Js.kh]

	
1 1

3
1

4 5 62 2λ
= −





=R
n

n , , ... � ...(iii)

	 czsosQV Js.kh]

	
1 1

4
1

5 6 72 2λ
= −





=R
n

n , , ... � ...(iv)

	 P iaqQV Js.kh

	
1 1

5
1

6 7 82 2λ
= −





=R
n

n , , ... � ...(v)

ykbeSu Js.kh ijkcSaxuh esa gS] rFkk ik'ku rFkk czSosQV Js.kh vojDr 
{ks=k esa gSaA ckej lw=k dks çdk'k osQ osx osQ inksa esa fy•k tk ldrk 
gS] ;g ;kn djrs gq, fd]

	 c = ul  ;k  
1
λ

υ
=

c

bl çdkj] lehdj.k (ii) cu tkrk gS] υ = −





Rc
n

1
2

1
2 2

cksj osQ nwljs vfHkx`ghr osQ vuqlkj] 
fLFkj voLFkk esa bysDVªkWu – ukfHkd 
fudk; osQ dks.kh; laosx DokafVr gksrs gSa 

(vFkkZr~] L n
h

n =
2π

,  n = 1, 2, 3 .......) 

dks.kh; laosx osQoy ogh eku D;ksa 

j[krs gSa] tks osQoy 
h

2π
 osQ iw.kk±d 

xq.kt gSa\ ;g ns&czkWXyh osQ }kjk mldh 
ifjdYiuk osQ vuqlkj O;kf[kr fd;k 
x;k Fkk] lHkh inkFkZ osQ d.k tSlsfd bysDVªkWu viuh o`Ùkh; d{kk esa] 
,d d.k&rjax dh rjg ns[ks tkus pkfg,A
,d Mksjh ij xeu djrh rjax osQ ln`'k] d.k rjax Hkh vuquknh fLFkfr;ksa 
osQ varxZr vizxkeh rjaxsa mRiUu dj ldrh gSaA ge tkurs gSa fd tc 
,d Mksjh VwVrh gS] rjaxnS?;ks± dh ,d fo'kky la[;k mRiUu gksrh gSA 
ysfdu osQoy os rjaxnS?;Z gh fo|eku jg ikrh gSa] ftuesa fljksa ij 
fu"ian gksrs gSa rFkk tks Mksjh esa vizxkeh rjax cukrh gSaA bldk vFkZ gS 
fd fdlh Mksjh esa] vizxkeh rjaxsa rHkh curh gSa] tc rjax }kjk Mksjh esa 
,d vksj tkus esa rFkk okil vkus esa r; dh xbZ oqQy nwjh ,d rjaxnS?;Z 
vFkok dksbZ Hkh iw.kkZad la[;k dh rjaxnS?;Z osQ cjkcj gksA
f=kT;k rn dh noha o`rh; d{kk esa xfreku bysDVªkWu osQ fy,] d{kk dh 
ifjf/ 2prn gSA
vr%] gekjs ikl gS nl = 2prn, n = 1, 2, 3, .........� ...(i)
tgk¡ l, noha d{kk esa xfreku bysDVªkWu dh ns&czkWXyh rjaxnS?;Z gSA bl 
izdkj] osQoy oks gh d{kk,¡ vuqfer gSa ftudh ifjf/ (2prn), l dk 
,d iw.kk±d xq.kt gSA vc rjaxnS?;Z osQ fy, ns czkWXyh laca/ dk mi;ksx 
djrs gq,] ge izkIr djrs gSa]

ukfHkd

l

r

2prn = nl = n
h
p

� ...(ii)

tgk¡ p bysDVªkWu dk laosx gSA ;fn vn noha d{kk esa bysDVªkWu dh pky 
gS] rc p = mvn

bl izdkj, λ =
h

mvn
� ...(iii)

lehdj.k (i) ls] gekjs ikl gS] 2prn = n
h

mv
mv r n

nh

n
n n⇒ =

2π
;g cksj dk DokaVehdj.k dh vfHk/kj.kk gSA
bl izdkj] ns czkWXyh ifjdYiuk] ifjØek djrs gq, bysDVªkWu osQ dks.kh; 
laosx osQ DokaVehdj.k dh cksj osQ nwljs vfHkx`ghr osQ fy, O;k[;k 
iznku djrk gS] bysDVªkWu osQ rjax izÑfr osQ dkj.k DokaVhÑr bysDVªkWu 
d{kk,¡ vkSj mQtkZ voLFkk,¡ gSa vkSj osQoy vuquknh vizxkeh rjaxsa gh 
jg ldrh gSaA

ekslys dk fu;e (Mosely’s Law)

ekslys osQ ç;ksxksa (1913&1914) 
dh fo'ks"krk X&fdj.kksa us 
ijek.kq Øekad dh ladYiuk 
dks fodflr djus esa cgqr 
egRoiw.kZ Hkwfedk fuHkkbZA
mu fnuksa] rRoksa dks ijek.kq 
Hkkj osQ c<+rs Øe esa vkorZ 
lkj.kh esa O;ofLFkr fd;k x;k 
FkkA rRoksa osQ jklk;fud xq.kksa 
esa vkofrZrk dks bl çdkj dh O;oLFkk ls ckgj yk;k x;k Fkk] 
gkykafd oqQN folaxfr;k¡ mifLFkr FkhaA cksj us ,d gh o"kZ esa viuk 
ekWMy çLrkfor fd;k Fkk vkSj fofHkUu ÅtkZ Lrjksa esa bysDVªkWuksa osQ 
forj.k dh dksbZ ladYiuk ugha FkhA mu fnuksa osQ nkSjku] ekslys us 
cM+h la[;k esa rRoksa ls vfHkyk{kf.kd X&fdj.kksa dh vko`fÙk;ksa dks 
ekik vkSj vkorZ lkj.kh esa bldh fLFkfr la[;k osQ lkis{k vko`fÙk osQ 
oxZ ewy dks vkysf•r fd;kA mUgksaus ik;k fd vkys• ,d ljy js•k 
osQ cgqr fudV FkkA ekslys osQ vkys• dk ,d Hkkx fuEu esa fn•k;k 
x;k gS% (vkÑfr osQ υ  Kα tgk¡ X&fdj.kksa dks fLFkfr la[;k osQ 
lkis{k vkysf•r fd;k x;k gSA
bl jSf•d laca/ esa] ekslys us fu"d"kZ fudkyk fd ijek.kq dk ,d 
ewy xq.k gksuk pkfg, tks ,d rRo ls nwljs rRo esa tkus ij fu;fer 
pj.kksa ls c<+rk gSA 
ckn esa bl jkf'k dks ukfHkd esa çksVkWuksa dh la[;k osQ :i esa igpkuk 
x;k] ftls ijek.kq Øekad osQ :i esa lanfHkZr fd;k x;k FkkA
bl çdkj] rRoksa dks ijek.kq Øekad osQ vkjksgh Øe esa O;ofLFkr 
fd;k tkuk pkfg, u fd ijek.kq Hkkj osQA blus vkorZ lkj.kh esa 
ekStwn dbZ folaxfr;ksa dks nwj fd;kA mnkgj.k osQ fy,] fudy 
dk ijek.kq Hkkj 58-7 gS tcfd dksckYV dk ijek.kq Hkkj 58.9 
gSA gkykafd] dksckYV ls Ka X&fdj.k dh vko`fÙk] fudy ls Ka 
X&fdj.k dh vko`fÙk ls de gSA bl çdkj] ekslys us vuqØe dks 
Ni] Co osQ LFkku ij Co] Ni osQ :i esa iqu% O;ofLFkr fd;kA 
blh çdkj] dbZ vU; iqufoZU;kl fd, x, FksA ekslys osQ çs{k.kksa dks 
xf.krh; :i ls fuEu :i esa O;Dr fd;k tk ldrk gS]

υ = −a Z b( )
tgk¡ a vkSj b vpj gSaA bl laca/ dks ekslys osQ fu;e osQ :i esa 
tkuk tkrk gSA

υ
(

)
/

10
9

1
2

H
z

esa

0

3

2

1

10 20 30 40 50 60 
ijek.kq Øekad
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gkbMªkstu ijek.kq dk js•k LisDVªe
cksj ekWMy dh rhljh vfHkx`ghr osQ vuqlkj] tc ,d ijek.kq DokaVe 
la[;k ni osQ lkFk mPp ÅtkZ voLFkk ls DokaVe la[;k nf (nf < ni) osQ 
lkFk fuEu ÅtkZ voLFkk esa laØe.k djrk gS] ÅtkZ dk varj vko`fÙk 
osQ ,d iQksVkWu }kjk bl çdkj ys tk;k tkrk gS fd huif = Eni

 – Enf

Enf
 vkSj Eni

 osQ ekuksa dks j•us ij] gesa çkIr gksrk gS]

		  h
me

h n nif
f i

υ
ε

= −










4

0
2 2 2 28

1 1
� ...(i)

	 ;k	 υ
εif

f i

me
h n n

= −










4

0
2 3 2 28

1 1
� ...(ii)

gkbMªkstu ijek.kq osQ LisDVªe osQ fy, lehdj.k (i) fjM~cxZ lw=k gSA bl 
laca/ esa] ;fn ge nf = 2 vkSj ni = 3, 4, 5... ysrs gSa] rc
fjMcxZ fu;rkad R dks vklkuh ls igpkuk tk ldrk gS]

		  R
me

h c
=

4

8 0
2 3ε

� ...(iii)

n = 5

n = 1

n = 4 vk;fur ijek.kq

ckej
Js.kh

ik'ku
Js.kh

czSosQV
Js.kh

fuEure voLFkk

ykbeSu&Js.kh

0
– 0.85

– 1.5

– 3.40

– 13.6

js[kh; LisDVªe mQtkZ Lrjksa osQ eè; laØe.k ls mRiUu gksrk gSA

n  = 3

n  = 2

eV

;fn ge lehdj.k (iii) esa fofHkUu vpjksa osQ ekuksa dks çfo"V djrs 
gSa] rks gesa R = 1.03 × 107 m–1 çkIr gksrk gSA ;g ,d eku gS tks 
ewykuqikrh ckej lw=k ls çkIr eku (1.097 × 107 m– 1) osQ cgqr fudV 
gSA fjMcxZ fLFkjkad osQ lS¼kafrd vkSj çk;ksfxd ekuksa osQ chp ;g 
le>kSrk cksj ekWMy dh ,d çR;{k vkSj Li"V iqf"V çnku djrk gSA
pw¡fd nf vkSj ni nksuksa iw.kk±d gSa] ;g rqjar n'kkZrk gS fd fofHkUu ijek.kq 
Lrjksa osQ chp laØe.k esa] çdk'k fofHkUu fofoDr vko`fÙk;ksa esa fofdfjr 
gksrk gSA gkbMªkstu LisDVªe osQ fy,] ckej lw=k nf = 2 vkSj ni = 3] 4] 5 
vkfn osQ laxr gSA cksj ekWMy osQ ifj.kkeksa us gkbMªkstu ijek.kq osQ 
fy, vU; Js.kh LisDVªe dh mifLFkfr dk lq>ko fn;k] tks nf = 1 rFkk 
ni = 2] 3] vkfn] nf = 3 rFkk ni = 4] 5] vkfn vkSj blh çdkj vkxs Hkh 

ifj.kkeLo:i laØe.k osQ laxr gSaA LisDVªksLdksfid tkap osQ nkSjku bl 
rjg dh J`a•yk dh igpku dh xbZ Fkh vkSj bUgsa ykbeSu] ckej] ik'ku] 
czSosQV vkSj iqaQM J`a•yk osQ :i esa tkuk tkrk gSA bu J`a•yk osQ laxr 
bysDVªkWfud laØe.k dks fn, x, fp=k esa fn•k;k x;k gSA

lrr rFkk vfHkyk{kf.kd X-fdj.ksa 
(Continuous and Characteristic X-rays)�

,d iz;ksx O;oLFkk esa (owQfyt 
ufydk)] vfr mPp mQTkZoku 
bysDVªkWu /krq osQ i`"B ls Vdjkrs 
gSa] ftlls X-fdj.ksa ckgj vkrh 
gSaA X-fdj.k LisDVªe dk vard 
(cut off) ;k fujks/h foHko 
rjaxnS?;Z nh xbZ gS]

λ U;wure tgk¡ Rofjr foHko gS=
hc
eV

V,    

λ U;wure esa
oksYV esa

( )
( )

nm =
1242

V
lU;wure osQoy Rofjr foHko (V) ij fuHkZj djrk gS] uk fd yf{kr 
inkFkZ ijA

e–
vkifrr bysDVªkWu

h

K X-fdj.k

(a) (b) (c)

K-bysDVªkWu

vkifrr bysDVªkWu ,d yf{kr ijek.kq ij Vdjkrk gS] tSlk fd vkÑfr 
(a) esa n'kkZ;k x;k gSA
vkifrr bysDVªkWu blosQ var% 
fLFkr bysDVªkWu (n = 1) dks 
ckgj fudky nsrk gS vkSj ogk¡ 
ij ,d fjDr LFkku jg tkrk 
gS] tSlk fd vkÑfr-(b) esa 
n'kkZ;k x;k gSA
mPp 'kSy (n = 2) ls ,d 
bysDVªkWu bl fjDr LFkku dks Hkjus
osQ fy, vanj vkrk gS vkSj ijek.kq ,d vfHkyk{kf.kd X-fdj.k 
iQksVkWu dks mRlftZr djrk gS] tSlk fd vkÑfr-(c) esa n'kkZ;k x;k gSA
tc ,d bysDVªkWu ckgj tkrk gS rks ijek.kq osQ mQtkZ Lrjksa dks vkÑfr 
esa n'kkZ;k x;k gSA
tc ijek.kq fuEure voLFkk esa gS] rks E = 0 (lanHkZ) pqfu,A
EK = tc bysDVªkWu K-'kSy ls tkrk gS rks ijek.kq dh mQtkZ gSA 
EL, EM, EN ] vkfn oqQN leku izLrqrhdj.k gSA
K-'kSy esa fjDr LFkku mRiUu gksus ls ,d mPp Lrj ls bysDVªkWu osQ 
dkj.k mRlftZr X-fdj.kksa dks K-rjg dh X-fdj.ksa dgk tkrk gSA
X-fdj.kksa dh oqQN rjaxnS?;Z gSa]

K
hc

E EK L
α λosQ fy,] =

−
 K

hc
E EK M

β λosQ fy,] =
−

L
hc

E EL M
α λosQ fy,] =

−
 bR;kfnA

30 40 50 60 70 80 90

K

U;wure

rho
zrk

K

rjaxnS?;Z (pm)

E = 0
EN

EL

EKK

L

M
N

EMM
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KKK
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3.	 tc gkbMªkstu ijek.kq esa ,d bysDVªkWu 
rhljh d{kk ls nwljh d{kk esa owQnrk gS] rks 

6563 Å dh rjaxnS?;Z çkIr gksrh gSA nwljh d{kk ls igyh d{kk 
esa laØe.k osQ fy, rjaxnS?;Z D;k gS\
mÙkj	%	ckej Js.kh osQ igys lnL; osQ fy,] rjaxnS?;Z lB1

 fuEu 
}kjk nh tkrh gS]

	
1 1

2
1
3

5
362 2λB

R R
1

= −





= � ...(i)

tgk¡ R fjM~cxZ fLFkjkad gSA
ykbeSu Js.kh osQ igys lnL; dh rjaxnS?;Z fuEu }kjk nh tkrh gS]

	
1 1

1
1
2

3
42 2λL

R R
1

= −





= � ...(ii)

lehdj.k (i) dks (ii) ls foHkkftr djus ij] gesa çkIr gksrk gS]

	
λ

λ
L

B

1

1

5
36

4
3

5
27

= × =  ;k ,
1

λ λL B= ×5
27 1

;gk¡] λB1
 = 6563 Å (fn;k x;k gS)

\ 	 λL1
= × =5

27
6563 1215 37.  Å

blfy,] ykbeSu Js.kh osQ igys lnL; dh rjaxnS?;Z 1215.37 Å gSA

4.	 fjMcxZ lw=k dk mi;ksx djrs gq,] gkbMªkstu LisDVªe dh 
ykbeSu Js.kh esa çFke pkj LisDVªeh js•kvksa dh rjaxnS?;Z dh 
x.kuk dhft,A
mÙkj	%	fjMcxZ lw=k gS]

hc
me

h n nif
f i

/ λ
ε

= −










4

0
2 2 2 28

1 1

ykbeSu Js.kh esa igyh pkj js•kvksa dh rjaxnS?;Z] ni = 2, 3, 4, 5 ls 

nf = 1 rd laØe.k osQ laxr gSA ge tkurs gSa fd]

me
h

4

0
2 28

13 6
ε

= × −. eV = 21.76 10 J19

vc ,

21.76 10 19

λ =

× −












−

hc

n n
1 1

1
2

2
2

n1 = 1 j•us ij] ykbeSu Js.kh osQ fy,]

λ =
−

931 4 2
2

2
2

. n
n( 1)

Å j•us ij] n2 = 2, 3, 4, 5 gesa çkIr gksrk gS]

λ = 1218 Å, 1028 Å, 974.3 Å rFkk 915.4 Å

5. 	 La(Z = 57) dh Kaa X-fdj.kksa dh vko`fÙk Kkr djus osQ 

fy, b = 1 osQ lkFk eksTys osQ fu;e dk mi;ksx dhft,] ;fn 

Cu(Z = 29) dh Kaa X-fdj.kksa dh vko`fÙk dks 1.88 × 1018 Hz 

osQ :i esa tkuk tkrk gSA

mÙkj	%	lehdj.k dk mi;ksx djrs gq,] f a Z b= −( )

;k
f

f
Z
Z

La

Cu

La

Cu
=

−
−







1
1

2

 ∴ =
−
−







f f
Z
ZLa Cu

La

Cu

1
1

2

= ×
−
−







1 88 10
57 1
29 1

18
2

. = 7.52 × 1018 Hz

1.	 n = 2 ls n = 1 esa laØe.k osQ fy, fuEufyf•r ijek.kqvksa vkSj 
v.kqvksa esa] U;wure rjaxnS?;Z dh LisDVªeh js•k dk mRiknu fdlosQ 
}kjk fd;k tk,xk\
(a)	 gkbMªkstu ijek.kq
(b)	 M~;wVhfj;e ijek.kq
(c)	 ,dy&vk;fur ghfy;e
(d)	 f}&vk;fur yhfFk;e

2.	 ekslys us fofHkUu ijek.kq Øekad (Z) dh dbZ /krqvksa ls vfHkyk{kf.kd 
X&fdj.kksa dh vko`fÙk (f) dks ekik vkSj vius ifj.kkeksa dks laca/ 
}kjk fu:fir fd;k] ftls ekslys osQ fu;e osQ :i esa tkuk tkrk 
gSA ;g fu;e gS (tgk¡ a vkSj b fLFkjkad gSa)
(a)	 f = a2 (Z – b)2

(b)	 Z = a (f – b)2 
(c)	 f 2 = a (Z – b)
(d)	 f = a (Z – b)4

3.	 gkbMªkstu ijek.kq X&fdj.kksa dk mRltZu ugha djrk gS D;ksafd]
(a)	 ;g vkdkj esa cgqr NksVk gksrk gSA
(b)	 blesa ,d ,dy bysDVªkWu gksrk gSA
(c)	 blosQ ÅtkZ Lrj cgqr vyx gksrs gSaA
(d)	 blosQ ÅtkZ Lrj ,d&nwljs osQ cgqr fudV gksrs gSaA

4.	 gkbMªkstu ijek.kq dk vk;uu foHko 13.6 V gSA ewy voLFkk esa 
gkbMªkstu ijek.kq iQksVkWu ÅtkZ 12.1 eV osQ ,do.khZ fofdj.k }kjk 
mÙksftr gksrs gSaA cksj fl¼kar osQ vuqlkj gkbMªkstu ijek.kqvksa }kjk 
mRlftZr LisDVªeh js•k,¡ gksaxh&
(a)	 ,d	 (b)	 nks
(c)	 rhu	 (d)	 pkj

5.	 ckej Js.kh dh igyh js•k dh rjaxnS?;Z 7500 Å gSA ykbeSu Js.kh 
osQ igys lnL; dh rjaxnS?;Z D;k gksxh\
(a)	 1389 Å	 (b)	 1600 Å
(c)	 1439 Å	 (d)	 1250 Å

CHECK   POINT - 2
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	z jnjiQksMZ çdh.kZu lw=k]

	
N

N ntZ e
r K

i( )
( ) sin ( / )

θ
πε θ

=
2 4

0
2 2 2 48 2

	z ,d dks.k q ;k mlls vf/d }kjk çdhf.kZr vkifrr ,sYiQk d.kksa 

dk va'k gS] f nt
Ze

K
=







π

πε
θ2

0

2
2

4 2
cot

	z la?kV~V çkpy % ,d d.k dk çdh.kZu dks.k q vkSj çHkko çkpy β 
bl çdkj lacaf/r gSa

		
b

Ze
K

=
2

0

2
4
cot( / )θ
πε

	z fudVre mixeu dh nwjh] r
Ze

K0

2

0

2
4

=
πε

	z cksj ekWMy %
	– ,d fLFkj d{kk esa bysDVªkWu dk dks.kh; laosx h@2p dk ,d 
iw.kk±d xq.kt gksrk gSA

		  	
L

nh
mvr

nh
= =

2 2π π
;k ,

	z ;g vfHk/kj.kk ;g dgus osQ rqY; gS fd ,d fLFkj voLFkk esa] 
,d o`Ùkkdkj d{kk dh ifjf/ esa ns&czkWXyh rjaxnS?;Z dh iw.kk±d 
la[;k gksrh gSA

		
2

2
π λ

π
r n

nh
mv

L mvr
nh

= = = =vFkkZr

	z fofdj.k dk mRltZu rc gksrk gS tc ,d bysDVªkWu ,d mPp 
ls fuEu d{kk esa laØe.k djrk gSA fofdj.k dh vko`fÙk fuEu 
}kjk nh tkrh gS]

	
υ =

−E E
h

2 1

	z o`Ùkkdkj d{kk osQ fy, vfHkosQaæh; cy owQykWe cy }kjk çnku 

fd;k tkrk gS] 
1

4 0

2

2

2

πε
Ze
r
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r

=

	z cksj lw=k

	– noha d{kk dh f=kT;k] r
n h

mZe
r

n
Zn n= =

4
4

0 530
2 2

2 2

2πε
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.

Å

	– noha d{kk esa bysDVªkWu dk osx]

		
v
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Z
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×1
4

2 2 2 10

0

2 6

πε
π .  

 m s
_1

	– noha d{kk esa bysDVªkWu dh xfrt ÅtkZ

		
= =





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=
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4 2
1

4
2 13 6

0

2

0

2 2 4 2

2 2

2
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πZe

r
me Z

n h
Z

nn

.
eV

	– noha d{kk esa bysDVªkWu dh fLFkfrt ÅtkZ]

	�
U

Ze
r

me Z
n hn

n
= − = −





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1
4

1
4

4

0
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0

2 2 4 2
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−27 2 2

2
. Z

n
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	– noha d{kk esa bysDVªkWu dh oqQy ÅtkZ
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= −U K
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n h
Z
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	z noha d{kk esa bysDVªkWu dh oqQy vko`fÙk]

		
υ

πε
π

n
Z e m

n h
Z

n
=







=
×1

4
4 6 62 10

0

2 2 2 4

3 3

15 2

3
.

	z n2 → n1 ls laØe.k esa fofdj.k dh rjaxnS?;Z la[;k fuEu }kjk 

nh tkrh gS] 
1 1 12

1
2

2
2λ

= −
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
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



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	z noha d{kk ls fupyh d{kk esa bysDVªkWu osQ laØe.k osQ dkj.k 

LisDVªeh js•kvksa dh la[;k gS] N
n n

=
−( )1

2

	z vk;uu ÅtkZ vkSj vk;uu foHko]

	– vk;uu ÅtkZ =
13 6 2

2
. Z
n

eV

	– vk;uu foHko =
13 6 2

2
. Z
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 oksYV

	– ÅtkZ DokaVehdj.k = = =E
n h
mL

nn

2 2

28
1 2 3, , , , ..tgk¡

egŸoiw.kZ lw=@rF; (Important Formulae/Facts)



,d ijek.kq dk FkkWelu ekWMy

•	•	 ,d ijek.kq esa 10–10 m dh dksfV 

dh f=kT;k dk ,d xksyk gksrk gSA

•	•	 ½.kkRed vkosf'kr d.k] ftUgsa 

bysDVªkWu dgk tkrk gS] ijek.kq osQ 

Hkhrj var%LFkkfir gksrs gSaA

•	•	 ,d ijek.kq esa oqQy /ukRed vkos'k] oqQy ½.kkRed vkos'k osQ 

cjkcj gksrk gSA

•	•	 ;g ekWMy fuEu O;k[;k djus esa foiQy jgrk gS %

–	 ijek.kqvksa ls LisDVªeh js•kvksa dk mRltZuA

–	� iryh /krq dh iUuh }kjk α&d.kksa osQ çdh.kZu dk cM+k dks.kA

,dleku :i ls
forfjr /ukRed vkos'k

ijek.kq

ÅtkZ Lrj

•	•	 ewy gkbMªkstu ÅtkZ Lrj dh lajpuk cksj ekWMy osQ lkFk ,d 
le>kSrk gSA fuEufyf•r vkjs• eq[; DokaVe la[;k n osQ eku ls 
lacaf/r çR;sd eq[; dks'k osQ lkFk dks'k lajpuk dks n'kkZrk gSA

•	•	 bysDVªkWu ÅtkZ] E =Kn + Un= −
13 6

2
.

n
eV vk;uu ÅtkZ ,oa vk;uu foHko

noha voLFkk osQ fy, gkbMªkstu ijek.kq esa bysDVªkWu dh vk;uu ÅtkZ 
,oa foHkoA

•	•	 vk;uu ÅtkZ =
13 6 2

2
. Z
n

eV

•	•	 vk;uu foHko =
13 6 2

2
. Z
n

V

cksj osQ lw=k esa ukfHkd osQ æO;eku dk çHkko

noha d{kk esa bysDVªkWu osQ fy, %
•	•	 f=kT;k
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⇒ ′ = ×r
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cksj dk lw=

•	•	 noha d{kk dh f=kT;k] r
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n
Zn n= =
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0 530
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•	•	 noha d{kk esa bysDVªkWu dk osx]

v
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nn = =
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 m/s

•	•	 noha d{kk esa bysDVªkWu dh xfrt ÅtkZ]

K
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r
me Z
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•	•	 noha d{kk esa bysDVªkWu dh fLFkfrt ÅtkZ]

U
Ze
r
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n h

Z
nn

n
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
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4
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cksj dk ijek.kq ekWMy

•	•	 cksj us gkbMªkstu vkSj gkbMªkstu & tSls ijek.kqvksa dk ,d fl¼kar 
fodflr fd;k] ftlesa osQoy ,d d{kd bysDVªkWu gksrk gSA

•	•	 ,d fLFkj d{kk esa bysDVªkWu dk dks.kh; laosx h/2π dk ,d 
iw.kk±d xq.kt gksrk gSA

vFkkZr~] L
nh

mvr
nh

= =
2 2π π

;k ,

bls cksj DokaVehdj.k fLFkfr osQ :i esa tkuk tkrk gSA
tgk¡ m bysDVªkWu dk æO;eku gS] v bysDVªkWu dk osx gS] r d{kk 
dh f=kT;k gS vkSj n ,d /ukRed iw.kk±d gS ftls eq[; DokaVe 
la[;k osQ :i esa tkuk tkrk gSA

gkbMªkstu ijek.kq esa mQtkZ Lrj

1.9 eV

10.2 eV

n = 3, E3 = –1.5 eV

n = 2, E2 = –3.4 eV

n = 1, E1 = –13.6 eV

ijek.kq
vkt ge ijek.kqvksa dks dSls ns•rs gSa] bl fn'kk esa jnjiQksMZ dk ukfHkdh; ekWMy ,d çeq• liQyrk Fkh] gkykafd 
bl ekWMy esa oqQN dfe;ka FkhaA ckn esa] uhy cksj us gkbMªkstu ijek.kqvksa osQ fy, ,d ekWMy çLrkfor fd;kA



jnjiQksMZ dk ijek.kq ekWMy

tSls xzg lw;Z osQ pkjksa vksj ifjØek djrs gSa] oSls gh ukfHkd osQ pkjksa 
vksj e– ifjØek djrs gSa rFkk ijek.kq dk laiw.kZ /ukRed vkos'k vkSj 
vf/dka'k æO;eku ,d NksVs vk;ru esa osQafær gksrk gS] ftls ukfHkd 
osQ :i esa tkuk tkrk gSA

X-fdj.ksa

X-fdj.ksa bysDVªkWuksa ls vkus okys fofdj.kksa }kjk fufeZr gksrh gSaA

oqQN X&fdj.kksa dh rjaxnS?;Z rFkk vko`fÙk;k¡

laØe.k Js.kh js•k rjaxnS?;Z vko`fÙk ÅtkZ esa varj rjaxnS?;Z

K → L K a lKa uKa EK – EL = huKa
λ αK

K L

hc
E E

=
−( )

K → M K b lKb uKb EK – EM = huKb
λ

βK
K M

hc
E E

=
−( )

L → M L a lLa uLa EL – EM = huLa
λ αL

L M

hc
E E

=
−( )

czSx dk fu;e

;g mu ifjfLFkfr;ksa dk vuqeku 
yxkrk gS] ftuosQ varxZr ,d 
fØLVy ls foofrZr X&fdj.k 
fdj.k iqat laHko gSaA
2d sin q = nl ;
n = 1, 2, 3, … n = LisDVªe dk Øe]
l = X-fdj.k dh rjaxnS?;Z

d sin θd

θθ

ekslys dk fu;e

•	•	 ekslys osQ çs{k.kksa osQ vuqlkj] X&fdj.kksa osQ LisDVªe dh vko`fÙk] 
υ = −a Z b( )  }kjk nh tkrh gS] tgk¡ a vkSj b fu;rkad gSaA

•	•	 ;fn Z dks (Z – b) ls b ≈ 1 ls çfrLFkkfir fd;k tkrk gS] rks cksj 
ekWMy mfpr ifj.kke nsxkA

•	•	 n = 2 ls n = 1 rd laØe.k osQ nkSjku eqDr ÅtkZ gksrh gS] 

∆E h Rhc Z b= = − −





υ ( )2
2 2
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1
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2
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3

4
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blfy,]  a
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Z (ijek.kq Øekad)
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2

jnjiQksMZ dk a&d.k çdh.kZu ç;ksx

•	•	 ,YiQk&d.k çdh.kZu rFkk jnjiQksMZ dk ijek.kq ekWMy

xkbxj vkSj eklZMsu us /krq dh iUuh ls a&d.kksa osQ çdh.kZu ij 
ç;ksx fd,A a&d.kksa dh 5.5 MeV osQ ,d dksfyesVsM fdj.k iqat 
dks 2.1 × 10–7 m dh Lo.kZ dh iUuh ij fxjk;k x;kA ,d ZnS 
ijns ij çdhf.kZr α&d.k pedrs gSa] tks fdj.k iqat dh fn'kk ls 
fofHkUu dks.kksa (q) ij FksA

•	•	 çdh.kZu dks.k q ij çfr bdkbZ {ks=kiQy esa çdhf.kZr d.kksa dh 
la[;k] sin4(q/2) osQ O;qRØekuqikrh :i ls ifjofrZr gksrh gSA 

vFkkZr] N( )
sin ( / )

θ ∝
1

24 θ
–	 izk;ksfxd O;oLFkk

vf/drj α-d.k
lh/s xqtjrs gSa

8000 α-d.kksa esa ls
yxHkx 1 okfil izfrdf"kZr
gksrk gSA

oqQN α-d.k ,d
cM+s dks.k ls fopfyr
gksrs gSa

fuokZr

α&d.kksa dh fdj.ksa

ijek.kq

ukfHkd
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	,sYQk&d.k izdh.kZu rFkk jnjQksMZ dk 
ijek.kq ekWMy
(Alpha-Particle Scattering and Rutherford’s 
Nuclear Model of Atom )

1.	 ,d ijek.kq osQ vkdkj dh gksrh gS&
(a)	 1 Å	 (b)	 1 iQehZ
(c)	 1 nm	 (d)	 1 ekbØkWu

2.	 jnjiQksMZ osQ α&d.k ç;ksx us n'kkZ;k fd ijek.kqvksa esa gksrk gS&
(a)	 çksVkWu			   (b)	 ukfHkd
(c)	 U;wVªkWu			   (d)	 bysDVªkWu

3.	 lksfM;e ukfHkd 11Na23 esa gksrs gSa&
(a)	 11 bysDVªkWu	 (b)	 12 çksVkWu
(c)	 23 çksVkWu	 (d)	 12 U;wVªkWu

4.	 eq[; DokaVe la[;k n = 3 osQ fy,] d{kd DokaVe la[;k l osQ 
laHkkfor eku gSa&
(a)	 1, 2, 3	 (b)	 0, 1, 2, 3
(c)	 0, 1, 2	 (d)	 – 1, 0, + 1

5.	 fuEufyf•r esa ls fdl fudk; esa çFke d{kk (n = 1) dh f=kT;k 
U;wure gksxh\
(a)	 ,dy vk;fur ghfy;e
(b)	 M~;wVªkWu ijek.kq
(c)	 gkbMªkstu ijek.kq
(d)	 f}&vk;fur yhfFk;e

6.	 a-d.k esa
(a)	 osQoy 2 çksVkWu gksrs gSaA
(b)	 osQoy 2 çksVkWu ,oa 2 U;wVªkWu gSaA
(c)	 osQoy 2 bysDVªkWu] 2 çksVkWu ,oa 2 U;wVªkWu gksrs gSaA
(d)	 osQoy 2 bysDVªkWu ,oa 4 çksVkWu gksrs gSaA

7.	 xkbxj&eklZMsu çdh.kZu ç;ksx esa] çdh.kZu dks.kksa ij Kkr çdhf.kZr 
d.kksa dh la[;k Øe'k% vf/dre vkSj U;wure gksrh gS&
(a)	 0° ,oa 180°	 (b)	 180° ,oa 0°
(c)	 90° ,oa 180°	 (d)	 45° ,oa 90°

8.	 xkbxj&eklZMsu çdh.kZu ç;ksx esa] vkeus&lkeus la?kV~V dh fLFkfr 
esa la?kV~V çkpy gksuk pkfg,&
(a)	 vf/dre	 (b)	 U;wure
(c)	 vuar	 (d)	 'kwU;

9.	 jnjiQksMZ osQ ç;ksxksa us lq>ko fn;k fd ukfHkd dk vkdkj yxHkx 
gksrk gS&
(a)	 10–14 m ls 10–12 m	 (b)	 10–15 m ls 10–13 m
(c)	 10–15 m ls 10–14 m	 (d)	 10–15 m ls 10–12 m

10.	 xkbxj&eklZMsu ç;ksx esa ,d d.k çdh.kZu osQ fy, fn, x, le; 
varjky esa fofHkUu dks.kksa ij çdhf.kZr α&d.kksa dh oqQy la[;k 
dk vkys• fdlosQ }kjk fn;k x;k gS\

(a)	

izd
hf.

kZr 
d.

kksa
dh

 l
a[;

k

izdh.kZu dks.k θ
(fMxzh esa)

	 (b)	

izd
hf.

kZr 
d.

kksa
dh

 l
a[;

k

izdh.kZu dks.k θ
(fMxzh esa)

(c)	

izd
hf.

kZr 
d.

kksa
dh

 l
a[;

k

izdh.kZu dks.k θ
(fMxzh esa)

	 (d)	

izd
hf.

kZr 
d.

kksa
dh

 l
a[;

k

izdh.kZu dks.k θ
(fMxzh esa)

11.	 xkbxj&eklZMsu çdh.kZu ç;ksx esa ,d α&d.k }kjk vuqjsf•r 
ç{ksi&iFk fuEu ij fuHkZj djrk gS&
(a)	 la?kV~V dh la[;k
(b)	 çdhf.kZr α&d.kksa dh la[;k
(c)	 la?kV~V çkpy
(d)	 buesa ls dksbZ ugha

12.	 α&d.k çdh.kZu osQ ,d ç;ksx esa] 
α&d.k ,d Lo.kZ iUuh dh vksj 
funZsf'kr gksrs gSa vkSj lalwpd dks 
fLFkfr P] Q vkSj R esa j•k tkrk 
gSA P] Q vkSj R ij ntZ fd, x, 
α&d.kksa dk forj.k D;k gS\
	 P	 Q	 R
(a)	lHkh	 dksbZ ugha	 dksbZ ugha
(b)	dksbZ ugha	 dksbZ ugha	 lHkh
(c)	oqQN gh	 oqQN gh	 T;knkrj
(d)	T;knkrj	 oqQN gh	 oqQN gh

	cksj dk gkbM™kstu ijek.kq ekWMy] 
gkbM™kstu ijek.kq dk js[kh; LisDV™e rFkk 
X&fdj.ksa
(Bohr Model of the Hydrogen Atom, The Line 
Spectra of Hydrogen Atom and X-Rays)

13.	 cksj ijek.kq esa bysDVªkWu dh nwljh fLFkj d{kk dh f=kT;k R gSA 
rhljh d{kk dh f=kT;k gksxh&
(a)	 3 R	 (b)	 2.25 R	 (c)	 R/3	 (d)	 9 R

14.	 cksj osQ gkbMªkstu ijek.kq ekWMy esa] fLFkj d{kk dh f=kT;k 
lekuqikrh gksrh gS (n = eq[; DokaVe la[;k)
(a)	 n	 (b)	 n2	 (c)	 n–1	 (d)	 n–2

15.	 gkbMªkstu ijek.kq dh fdlh Hkh cksj d{kk esa] bysDVªkWu dh xfrt 
ÅtkZ vkSj fLFkfrt ÅtkZ dk vuqikr gS&
(a)	 1/2	 (b)	 2	 (c)	 – 1/2	 (d)	 – 2

d.k

lksus dh iUuh

R

QP
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16.	 ijkcSaxuh {ks=k esa fLFkr gkbMªkstu LisDVªe dh LisDVªeh Js.kh gS&
(a)	 ckej Js.kh	 (b)	 iqQaV Js.kh
(c)	 ykbeSu Js.kh	 (d)	 ik'pu Js.kh

17.	 gkbMªkstu ijek.kq osQ rqY; ,d vk;fud ijek.kq dh rjaxnS?;Z] 
gkbMªkstu js•kvksa dh rjaxnSè;Z osQ ,d pkSFkkbZ osQ cjkcj gksrh gSA 
vk;u gksxk&
(a)	 Li++	 (b)	 Na10+	 (c)	 Na9+	 (d)	 He+

18.	 ykbeSu Js.kh ls iqaQV Js.kh esa tkus esa LisDVªeh js•kvksa dh la[;k 
osQ fy, fuEufyf•r esa ls dkSu&lk lR; gS\
(a)	 c<+rh gSaA	 (b)	 ?kVrh gSaA
(c)	 vifjofrZr jgrh gSaA	 (d)	 ?kV ;k c<+ ldrh gSaA

19.	 ykbeSu Js.kh esa igyh js•k dh rjaxnSè;Z l gSA ckej Js.kh esa 
igyh js•k dh rjaxnSè;Z gS&

(a)	
2
9

l	 (b)	
9
2

l	 (c)	
5

27
l	 (d)	

27
5

l

20.	 gkbMªkstu ijek.kq esa nwljh d{kk ls igyh d{kk rd mRlftZr 
çdk'k dh rjaxnSè;Z gS&
(a)	 1.215 × 10–7 m	 (b)	 1.215 × 10–5 m
(c)	 1.215 × 10–4 m	 (d)	 1.215 × 10–3 m

21.	 gkbMªkstu ijek.kq dh noha d{kk esa bysDVªkWu dh ÅtkZ 

En = –
13 6.
n2  eV }kjk nh tkrh gSA igyh d{kk ls rhljh d{kk 

esa bysDVªkWu dks LFkkukarfjr djus osQ fy, vko';d ÅtkZ dh 
ek=kk gS&
(a)	 13.6 eV	 (b)	 3.4 eV	 (c)	 12.09 eV	(d)	 1.51 eV

22.	 gkbMªkstu ijek.kq dh cksj dh igyh d{kk esa ewy voLFkk esa ,d 
bysDVªkWu dh pky vkSj ok;q esa çdk'k osQ osx dk vuqikr (c) gS&

(a)	
e

hc

2

02ε
	 (b)	

2 2
0e

hc
ε

	 (c)	
e

hc

3

02ε
	 (d)	

2 0
2

ε hc
e

23.	 gkbMªkstu ijek.kq dh lcls vkarfjd d{kk dk O;kl 1.06 Å gSA 
nloha d{kk dk O;kl gS&
(a)	 5.3 Å	 (b)	 10.6 Å	 (c)	 53 Å	 (d)	 106 Å

24.	 gkbMªkstu ijek.kq dh igyh d{kk dh f=kT;k a0 gSA nwljh d{kk 
dh f=kT;k gksxh&
(a)	 4 a0	 (b)	 6 a0	 (c)	 8 a0	 (d)	 10 a0

25.	 çFke cksj d{kk esa ,d bysDVªkWu dh ns&czksXyh rjaxnS?;Z gS&
(a)	 çFke d{kk dh ifjf/ osQ ,d&pkSFkkbZ osQ cjkcj 
(b)	 çFke d{kk dh ifjf/ osQ vk/s osQ cjkcj 
(c)	 çFke d{kk dh ifjf/ osQ nksxqus osQ cjkcj 
(d)	 çFke d{kk dh ifjf/ osQ cjkcj

26.	 fuEufyf•r esa ls fdl laØe.k esa mPpre mRltZu rjaxnS?;Z 
gksxh\
(a)	 n = 2 ls n = 1	 (b)	 n = 1 ls n = 2
(c)	 n = 2 ls n = 5	 (d)	 n = 5 ls n = 2

27.	 tc gkbMªkstu ijek.kq dh rjax vuar ls igyh d{kk esa vkrh gS] 
rks rjax la[;k dk eku gksrk gS&
(a)	 109700 cm–1	 (b)	 1097 cm–1

(c)	 109 cm–1	 (d)	 buesa ls dksbZ ugha

28.	 uhps fn, x, ijek.kqvksa vkSj vk;uksa esa laØe.k osQ ifj.kkeLo:i 
mRiUu LisDVªeh js•k ij fopkj dhft,A lcls NksVh rjaxnS?;Z 
fdlosQ }kjk mRiUu dh tkrh gS\
(a)	 gkbMªkstu ijek.kq	 (b)	 M~;wVhfj;e ijek.kq
(c)	 ,dy vk;fur ghfy;e	 (d)	 f}&vk;fur yhfFk;e

29.	 ,d mnklhu ghfy;e ijek.kq ls ,d bysDVªkWu dks gVkus osQ 
fy, 24.6 eV dh ÅtkZ dh vko';drk gksrh gSA ,d mnklhu 
ghfy;e ijek.kq ls nksuksa bysDVªkWuksa dks gVkus osQ fy, vko';d 
ÅtkZ (eV) esa gS&
(a)	 38.2	 (b)	 49.2	 (c)	 51.8	 (d)	 79.0

30.	 cksj ekWMy osQ vuqlkj] f}&vk;fur Li ijek.kq (Z = 3) dh ewy 
voLFkk ls ,d bysDVªkWu dks gVkus osQ fy, vko';d U;wure 
ÅtkZ (eV esa) gS&
(a)	 1.51	 (b)	 13.6	 (c)	 40.8	 (d)	 122.4

31.	 gkbMªkstu LisDVªe esa Ha js•k dh rjaxnSè;Z 656 nm gS] 
tcfd nwj dh vkdk'kxaxk osQ LisDVªe esa Ha js•k dh rjaxnS?;Z 
706 nm gSA i`Foh osQ lkis{k vkdk'kxaxk dh vuqekfur pky gS&
(a)	 2 × 108 m/s	 (b)	 2 × 107 m/s
(c)	 2 × 106 m/s	 (d)	 2 × 105 m/s

32.	 ,d ijek.kq dh dYiuk dhft, tks bysDVªkWu osQ æO;eku osQ nksxqus 
okys ,d dkYifud d.k ysfdu bysDVªkWu osQ leku vkos'k okys 
,d çksVkWu ls cuk gSA cksj ijek.kq ekWMy dks ykxw dhft, vkSj 
bl dkYifud d.k osQ çFke mÙksftr Lrj rd lHkh laHko laØe.
kksa ij fopkj dhft,A mRlftZr gksus okys lcls yacs rjaxnS?;Z 
iQksVkWu dh rjaxnS?;Z λ (gkbMªkstu ijek.kq osQ fy, fjMcxZ 
fu;rkad R osQ inksa esa fn;k x;k gS) cjkcj gS&
(a)	 9/5R	 (b)	 36/5R
(c) 	 18/5R	 (d)	 45/R

33.	 gkbMªkstu ijek.kq esa bysDVªkWu ,d mÙksftr voLFkk ls fuEure 
voLFkk esa laØe.k djrk gSA fuEufyf•r esa ls dkSu&lk dFku 
lR; gS\ 
(a)	 bldh xfrt ÅtkZ c<+ tkrh gS rFkk bldh fLFkfrt ÅtkZ 

,oa oqQy ÅtkZ de gks tkrh gSA
(b)	 bldh xfrt ÅtkZ de gks tkrh gS] fLFkfrt ÅtkZ c<+ tkrh 

gS ,oa bldh oqQy ÅtkZ leku jgrh gSA
(c) 	 bldh xfrt rFkk oqQy ÅtkZ de gks tkrh gS ,oa bldh 

fLFkfrt ÅtkZ c<+ tkrh gSA
(d)	 bldh xfrt] fLFkfrt ÅtkZ ,oa oqQy ÅtkZ de gks tkrh gSA

34.	 gkbMªkstu tSls ijek.kq esa voLFkk n = 4 ls n = 3 esa laØe.k 
osQ ifj.kkeLo:i ijkcSaxuh fofdj.k gksrk gSA laØe.k esa vojDr 
fofdj.k çkIr fd;k tk,xk&
(a) 	 2 → 1	 (b)	 3 → 2
(c) 	 4 → 2	 (d)	 5 → 4
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35.	 ,d gkbMªkstu ijek.kq vkSj ,d Li++ vk;u nksuksa f}rh; mÙksftr 
voLFkk esa gSaA ;fn lH vkSj lLi muosQ lacaf/r bysDVªkWfud dks.kh; 
laosx gSa] vkSj EH rFkk ELi mudh lacaf/r ÅtkZ gSa] rc&
(a)	 lH > lLi ,oa |EH| > |ELi|

(b)	 lH = lLi ,oa |EH| < |ELi|

(c)	 lH = lLi ,oa |EH| > |ELi|

(d)	 lH < lLi ,oa |EH| < |ELi|

36.	 ,d çksVkWu vkSj ,d bysDVªkWu osQ chp fo|qr foHko lehdj.k 

}kjk fn;k tkrk gS] V V
r
r

   =





0
0

ln ,  tgk¡ r0 ,d fLFkjkad 

gSA cksj ekWMy dks ykxw ekurs gq,] n osQ lkFk rn dk ifjorZu 
fyf•,] n eq[; DokaVe la[;k gSA
(a)	 rn ∝ n	 (b)	 rn ∝ 1/n	 (c)	 rn ∝ n2	 (d)	 rn ∝ 1/n2

37.	 ;fn ijek.kq 100Fm257 cksj ekWMy dk vuqlj.k djrk gS vkSj 

100Fm257 dh f=kT;k cksj f=kT;k dh n xquh gS] rc n Kkr 
dhft,A
(a)	 100	 (b)	 200	 (c)	 4	 (d)	 1/4

38.	 gkbMªkstu LisDVªe osQ ijkcSaxuh {ks=k esa lcls cM+h rjaxnS?;Z 
122 nm gSA gkbMªkstu LisDVªe osQ vojDr {ks=k esa lcls NksVh 
rjaxnS?;Z (fudVre iw.kk±d rd) gS&
(a)	 802 nm	 (b)	 823 nm	 (c)	 1882 nm	(d)	 1648 nm.

39.	 ijek.kqvksa dk cksj ekWMy
(a)	 ;g ekurk gS fd bysDVªkWuksa dk dks.kh; laosx DokaVhÑr gksrk gSA
(b)	 vkbaLVkbu osQ çdk'k fo|qr lehdj.k dk mi;ksx djrk gSA
(c)	 ijek.kqvksa osQ fy, lrr mRltZu LisDVªe dh Hkfo";ok.kh 

djrk gSA
(d)	 lHkh çdkj osQ ijek.kqvksa osQ fy, leku mRltZu LisDVªe dh 

Hkfo";ok.kh djrk gSA

40.	 gkbMªkstu ijek.kq esa bysDVªkWu dh oqQy ÅtkZ gksrh gS&

(a)	
e

r

2

04πε
	 (b)	

−e
r

2

04πε
	 (c)	

−e
r

2

08πε
	 (d)	

e
r

2

08πε

41.	 gkbMªkstu ijek.kq esa xfr'khy :i ls LFkk;h d{kk osQ fy, d{kk 
f=kT;k vkSj bysDVªkWu osx osQ chp laca/ gS (tgk¡] lHkh laosQrksa osQ 
vius lkekU; vFkZ gSa)

(a)	 v
me r

=
4 0

2

πε
	 (b)	 r

e
v

=
2

04πε

(c)	 v
e

mr
=

2

04πε
	 (d)	 r
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m

=
2

04πε

42.	 cksj ekWMy osQ vuqlkj gkbMªkstu ijek.kq dh nwljh d{kk esa ,d 
bysDVªkWu osQ fy, laosx vk?kw.kZ gS&

(a)	
h
π

	 (b)	 2πh	 (c)	
2h
π

	 (d)	
π
h

43.	 çFke LisDVªeh Js.kh dh •kst fdlosQ }kjk dh xbZ Fkh&
(a)	 ckej	 (b)	 ykbeSu
(c)	 ik'ku	 (d)	 iqQaV

44.	 gkbMªkstu ijek.kq osQ LisDVªe osQ fy, fjMcxZ lw=k] tgka lHkh inksa 
dk viuk lkekU; vFkZ gS] gS&
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υ
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45.	 ckej Js.kh esa lcls NksVh rjaxnS?;Z gS&
(R = 1.097 × 107 m–1 yhft,A)
(a)	 200 nm	 (b)	 256.8 nm
(c)	 300 nm	 (d)	 364.6 nm

46.	 fuEufyf•r esa ls dkSu&lh LisDVªeh Js.kh oS|qrpqacdh; fofdj.k 
osQ n`'; ijkl osQ Hkhrj vkrh gS\
(a)	 ykbeSu Js.kh	 (b)	 ckej Js.kh
(c)	 ik'ku Js.kh	 (d)	 iqQaV

47.	 cksj ekWMy dh nwljh vfHkx`ghr osQ vuqlkj] gkbMªkstu ijek.kq dh 
noha laHko d{kk dk dks.kh; laosx (Ln)] }kjk fn;k tkrk gS&

(a)	
h

n2π
	 (b)	

nh
2π

	 (c)	
2πn

h
	 (d)	

2π
nh

48.	 gkbMªkstu ijek.kq osQ fy, fuEufyf•r esa ls dkSu&lk dFku 
lR; gS\

(a)	 dks.kh; laosx ∝
1
n

	 (b)	 jSf•d laosx ∝
1
n

(c)	 f=kT;k ∝
1
n

	 (d)	 ÅtkZ ∝
1
n

49.	 tc ,d bysDVªkWu pkSFkh d{kk ls nwljh d{kk esa owQnrk gS] rks çkIr 
gksrh gS&
(a)	 ik'ku Js.kh dh nwljh js•k
(b)	 ckej Js.kh dh nwljh js•k
(c)	 iqaQV Js.kh dh igyh js•k
(d)	 ykbeSu Js.kh dh nwljh js•k

50.	 cksj osQ fl¼kar osQ vuqlkj] ckej Js.kh dh vafre js•k dh rjax 
la[;k gS& (fn;k x;k gS& R = 1.1 × 107 m–1)

(a)	 5.5 × 105 m–1	 (b)	 4.4 × 107 m–1

(c)	 2.75 × 106 m–1	 (d)	 2.75 × 108 m–1
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	,sYQk&d.k izdh.kZu rFkk jnjQksMZ dk 
ijek.kq ekWMy
(Alpha-Particle Scattering and Rutherford’s 
Nuclear Model of Atom)

1.	 eklZMsu ç;ksx esa mi;ksx fd;k tkus okyk lalwpd Fkk&
(a)	 ftad lYiQkbM inkZ ,oa lw{en'khZ
(b)	 vk;ju vkWDlkbM inkZ ,oa nwjn'khZ
(c)	 ftad vkWDlkbM inkZ ,oa nwjn'khZ
(d)	 ,Y;wehfu;e DyksjkbM inkZ ,oa lw{en'khZ

2.	 eklZMsu ç;ksx esa 90° ls vf/d ij α&d.kksa dk fo{ksi Fkk&
(a)	 1 esa 1000	 (b)	 1 esa 100
(c)	 1 esa 100000	 (d)	 1 esa 8000

3.	 jnjiQksMZ çdh.kZu ç;ksx esa] tc vkos'k Z1 vkSj æO;eku M1 dk 
,d ç{ksI; vkos'k Z2 vkSj æO;eku M2 osQ ,d y{; ukfHkd dh 
vksj tkrk gS] rks fudVre mixeu dh nwjh r0 gksrh gSA ç{ksI; 
dh ÅtkZ gS&
(a)	 M1 × M2 osQ vuqØekuqikrh
(b)	 Z1Z2 osQ vuqØekuqikrh
(c)	 Z1 osQ O;qRØekuqikrh
(d)	 æO;eku M1 osQ vuqØekuqikrh

4.	 bysDVªkWuksa osQ fy, e@m Kkr djus osQ FkkWelu ç;ksx esa] bysDVªkWu 
dh fdj.k iqat dks E;wvkWu (bysDVªkWuksa osQ leku vkos'k ysfdu 
bysDVªkWuksa osQ æO;eku osQ 208 xquk osQ lkFk) }kjk çfrLFkkfir 
fd;k tkrk gSA bl fLFkfr esa dksbZ fo{ksi dh fLFkfr larq"V ugha 
gksrh gS ;fn&
(a)	 B esa 208 xquk o`f¼ gksrh gSA
(b)	 E esa 208 xquk o`f¼ gksrh gSA
(c)	 B esa 14-4 xquk o`f¼ gksrh gSA
(d)	 buesa ls dksbZ ughaA

5.	 vkjs• ,d ijek.kq osQ ukfHkd 
}kjk ,d lkFk çdhf.kZr gksus 
okys leku ÅtkZ osQ pkj 
α&d.kksa osQ iFk dks n'kkZrk 
gSA buesa ls dkSu&lk@ls HkkSfrd 
:i ls laHko ugha gS\
(a)	 3 ,oa 4			   (b)	 2 ,oa 3
(c)	 1 ,oa 4			   (d)	 osQoy 4

6.	 xhxj&eklZMsu ç;ksx esa fdu d.kksa dk mi;ksx fd;k x;k Fkk\
(a)	 β-d.k	 (b)	 a-d.k
(c)	 g-d.k	 (d)	 ikWftVªkWu

7.	 ,sYiQk&d.k tks ukfHkd osQ djhc vkrs gSa&
(a)	 vf/d fo{ksfir gksrs gSaA	 (b)	 de fo{ksfir gksrs gSaA
(c)	 vf/d la?kV~V djrs gSaA	 (d)	 vf/d ean gksrs gSaA

1
2
3
4

8.	 jnjiQksMZ osQ ijek.kq ekWMy osQ vuqlkj] ukfHkd osQ pkjksa vksj 
ifjØe.k djus okys bysDVªkWuksa dks mRiUu djuk pkfg,&
(a)	 ,d js•k LisDVªe
(b)	 ,d cSaM LisDVªe
(c)	 ,d lrr mRltZu LisDVªe
(d)	 ,d vo'kks"k.k LisDVªe

9.	 5 MeV ÅtkZ dk ,d α&d.k 180° osQ çdh.kZu dks.k ij fLFkj 
;wjsfu;e osQ ,d ukfHkd ls Vdjkrk gSA fudVre nwjh] tgk¡ rd 
,d d.k ukfHkd rd igq¡prk gS] dh dksfV gksxh&
(a)	 1Å	 (b)	 10–10 cm
(c)	 10–12 cm	 (d)	 1015 cm

10.	 jnjiQksMZ dk ijek.kq ekWMy vLFkk;h gS D;ksafd
(a)	 ukfHkd VwV tkrk gSA
(b)	 bysDVªkWu d{kk esa ugha jgrs gSaA
(c)	 ifjØek djus okys bysDVªkWu ÅtkZ fofdfjr djrs gSaA
(d)	 bysDVªkWu ukfHkd }kjk çfrdf"kZr gksrs gSaA

11.	 ;fn jnjiQksMZ osQ ç;ksx esa] 90° dks.k ij çdhf.kZr d.kksa dh la[;k 
28 çfr feuV gS] rc 60° vkSj 120° dks.k ij çdhf.kZr d.kksa 
dh la[;k gksxh&
(a)	 112/feuV] 12.5/feuV	 (b)	 100/feuV] 200/feuV
(c)	 50/feuV] 12.5/feuV	 (d)	 117/feuV] 25/feuV

12.	 ,d çfrykse&oxZ {ks=k (tSls fd jnjiQksMZ ekWMy esa ,d vkosf'kr ukfHkd 
}kjk mRiUu) }kjk çdh.kZu osQ fy,] la?kV~V çkpy b vkSj çdh.kZu 
dks.k θ osQ chp laca/] b = (Ze2 cot (q/2))/(2pe0 m v2) }kjk 
fn;k tkrk gS] b = 0 osQ fy, çdh.kZu dks.k gS&
(a)	 180°	 (b)	 90°	 (c)	 45°	 (d)	 120°

13.	 jnjiQksMZ α&d.k ç;ksx ls irk pyrk gS fd vf/dka'k α&d.k 
yxHkx çdhf.kZr ugha gksrs gSa] tcfd oqQN d.k cM+s dks.kksa ls çdhf.kZr 
gksrs gSaA ijek.kq dh lajpuk osQ ckjs esa ;g D;k tkudkjh nsrk gS\ 
(a)	 ijek.kq •ks•yk gksrk gSA
(b)	 ijek.kq dk laiw.kZ æO;eku ukfHkd uked ,d NksVs osQaæ esa 

osQafær gksrk gSA
(c)	 ukfHkd /ukRed :i ls vkosf'kr gksrk gSA
(d)	 mijksDr lHkhA

	cksj dk gkbM™kstu ijek.kq ekWMy] 
gkbM™kstu ijek.kq dk js[kh; LisDV™e rFkk 
X&fdj.ksa
(Bohr Model of the Hydrogen Atom, The Line 
Spectra of Hydrogen Atom and X-Rays)

14.	 fuEu esa ls dkSu&lk izkpy lHkh gkbMªkstu tSls ijek.kq vkSj 
vk;uksa osQ mudh fuEure voLFkk osQ fy, leku gSa\
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(a)	 ijek.kq dh mQtkZ
(b)	 bysDVªkWu dh pky
(c)	 d{kk dh f=kT;k
(d)	 bysDVªkWu dk d{kh; dks.kh; laosx

15.	 dks.kh; laosx osQ DokaVhdj.k ls] gkbMªkstu ijek.kq osQ fy,] noha 

d{kk dh f=kT;k] r
n
m

h
en

e
=



















2 2 2
0

22
4

π
π ε

 osQ :i esa çkIr 

gksrh gSA ijek.kq Øekad Z osQ gkbMªkstu tSls ijek.kq osQ fy,&
(a)	 çFke d{kk dh f=kT;k leku gksxhA
(b)	 cM+s Z ekuksa osQ fy, rn vf/d gksxkA
(c)	 cM+s Z ekuksa osQ fy, rn NksVk gksxkA
(d)	 buesa ls dksbZ ughaA

16.	 ,d vuqizLFk pqacdh; {ks=k ‘B’ osQ izHkko esa nzO;eku 6 m rFkk 
vkos'k ‘q’ osQ lery esa ?kwers gq, ,d d.k ij cksj ekWMy 
vuqiz;qDr fd;k tkrk gSA nosa Lrj esa ,d vkosf'kr d.k dh mQTkZ 
gksxh&
(a)	 2nhq B/p m	 (b) 	nhq B/2p m
(c)	 nhq B/4p m	 (d)	 nhqB/p m

17.	 ijek.kqvksa esa fofoDr ÅtkZ Lrjksa osQ cksj osQ ewy fopkj vkSj 
mPp Lrjksa ls fuEu Lrjksa rd iQksVkWuksa osQ mRltZu dh çfØ;k dh 
çk;ksfxd :i ls iqf"V fdlosQ }kjk fd, x, ç;ksxksa }kjk dh xbZ 
Fkh\ 
(a)	 ekbdylu–eksyZs	 (b)	 fefydu
(c)	 twy	 (d)	 izaSQd ,oa gV~tZ

18.	 vkjs• ,d fuf'pr ijek.kq esa 
bysDVªkWu osQ ÅtkZ Lrj dks n'kkZrk gSA 
dkSu lk laØe.k lcls vf/d ÅtkZ 
osQ lkFk ,d iQksVkWu osQ mRltZu dks 
çnf'kZr djrk gS\
(a)	 I	 (b)	 II	 (c)	 III	 (d)	 IV

19.	 ;fn gkbMªkstu ijek.kq dk ,d d{kd bysDVªkWu ewy voLFkk ls 
mPp ÅtkZ voLFkk esa owQnrk gS] rks bldh d{kd pky vius 
çkjafHkd eku ls vk/h gks tkrh gSA ;fn ewy voLFkk esa bysDVªkWu 
d{kk dh f=kT;k r gS] rks ubZ d{kk dh f=kT;k gksxh&
(a)	 r	 (b)	 4r	 (c)	 9r	 (d)	 27r

20.	 gkbMªkstu LisDVªe esa ykbeSu Js.kh dh igyh js•k dh rjaxnS?;Z 
1210 Å gSA Z = 11 osQ gkbMªkstu tSls ijek.kq dh laxr js•k 
cjkcj gS&
(a)	 4.761 Å	 (b)	 4234 nm
(c)	 5125 nm	 (d)	 4496 Å

21.	 gkbMªkstu tSls ijek.kq esa ,d bysDVªkWu mÙksftr voLFkk esa gSA 
bldh oqQy ÅtkZ –3.4 eV gSA bysDVªkWu dh xfrt ÅtkZ E gS vkSj 
bldh ns&czksXyh rjaxnS?;Z l gSA rc&
(a)	 E = 6.8 eV, l = 6.6 × 10–10 m
(b)	 E = 3.4 eV, l = 6.6 × 10–10 m
(c)	 E = 3.4 eV, l = 6.6 × 10–11 m
(d)	 E = 6.8 eV, l = 6.6 × 10–11 m

22.	 ekuk gkbMªkstu ijek.kq esa noha d{kk }kjk ifjc¼ {ks=kiQy An gSA 
ln(An/A1) dk ln(n) osQ lkis{k vkys•&

n = 4
n = 3

n = 2

n = 1 I II III IV

(a)	 ewy fcanq ls ugha xqtjsxkA
(b)	 ,d ljy js•k gS ftldh ço.krk 4 gSA
(c)	 ,dfn"V :i ls c<+rh gqvk vjSf•d oØ gksxkA
(d)	 ,d o`Ùk gksxkA

23.	 noha d{kk esa mifLFkr bysDVªkWuksa osQ laØe.k osQ dkj.k çkIr 
LisDVªeh js•kvksa dh vf/dre la[;k gS&

(a)	
n n( )−1

3
	 (b)	

n n( )+1
2

	 (c)	
n n( )−1

2
	 (d)	

n n( )−1
6

24.	 izkjaHk esa fuEure voLFkk esa] ,d gkbMªkstu ijek.kq rjaxnS?;Z 980 Å 
osQ ,d iQksVkWu dks vo'kksf"kr dj mRrsftr voLFkk esa vk tkrk 
gSA mRrsftr voLFkk esa] cksj f=kT;k a0 osQ inksa esa] ijek.kq dh 
f=kT;k gksxh&(hc = 12500 eV-Å)
(a)	 9a0	 (b)	 16a0	 (c)	 4a0	 (d)	 25a0

25.	 eku yhft, fd E
me

n hn =
− 4

0
2 2 28ε

] H&ijek.kq osQ nosa Lrj dh 

ÅtkZ E gSA ;fn lHkh H&ijek.kq fuEure voLFkk esa gSa vkSj vko`fÙk 
(E2 – E1)@h dk fofdj.k bl ij fxjrk gS] rc&
(a)	 ;g fcYoqQy Hkh vo'kksf"kr ugha gksxkA
(b)	 oqQN ijek.kq çFke mÙksftr voLFkk esa pys tk,axs
(c)	 lHkh ijek.kq n = 2 voLFkk esa mÙksftr gks tk,axsA
(d)	 lHkh ijek.kq n = 3 voLFkk esa laØe.k djsaxsA

26.	 ;fn E] gkbMªkstu ijek.kq dh noha d{kk dh ÅtkZ gS] rks He 
ijek.kq dh noha d{kk dh ÅtkZ gksxh&
(a)	 E	 (b)	 2E	 (c)	 3E	 (d)	 4E

27.	 ikWftVªksfu;e ,d H&ijek.kq dh rjg gksrk gS] ftlesa çksVkWu 
dks ikWftVªkWu (bysDVªkWu dk ,d /ukRed vkosf'kr çfrd.k tks 
bysDVªkWu osQ leku Hkkjh gksrk gS) }kjk çfrLFkkfir fd;k tkrk gSA 
ikWftVªksfu;e dh ewy voLFkk esa ÅtkZ gksxh&
(a)	 –3.4 eV	 (b)	 –5.2 eV
(c)	 –6.8 eV	 (d)	 –10.2 eV

28.	 cksj d{kk esa] ,d bysDVªkWu dk js[kh; osx ‘v’] blosQ eq[; DokaVe 
la[;k ‘n’ ls fdl rjg lacaf/r gSa\

(a)	 v
n

∝
1

	 (b)	 v
n

∝
1
2 	 (c)	 v

n
∝

1
	 (d)	 v ∝ n

29.	 laØe.k n = 5 ls n = 2 osQ fy,] Hg - iQksVkWu dk dks.kh; laosx 
D;k gksxk] ;fn fudk; dk dks.kh; laosx lajf{kr gS\
(a)	 � 	 (b)	 2�	 (c)	 3�	 (d)	 4�

30.	 ewy voLFkk esa nks H ijek.kq vçR;kLFk :i ls la?kV~V djrs gSaA 
vf/dre ek=kk ftlosQ }kjk mudh la;qDr xfrt ÅtkZ de gks 
tkrh gS] og gS&
(a)	 10.2 eV	 (b)	 20.4 eV
(c)	 13.6 eV	 (d)	 27.2 eV

31.	 gkbMªkstu ijek.kq esa ,d bysDVªkWu dh çFke d{kk dk O;kl 
(cksj ijek.kq ekWMy) gS&
(a)	 0.58 Å	 (b)	 2.50 Å
(c)	 0.53 Å	 (d)	 0.50 Å
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32.	 ljy cksj ekWMy 2He4 ijek.kq ij ykxw ugha gksrk gS D;ksafd
(a)	 2He4 ,d vfØ; xSl gSA
(b)	 2He4 osQ ukfHkd esa U;wVªkWu gksrs gSaA
(c)	 2He4 esa ,d ls vf/d bysDVªkWu gksrs gSaA
(d)	 buesa ls dksbZ ughaA

33.	 cksj f=kT;k (a0) vkSj çFke d{kk v0 esa bysDVªkWu osQ osx osQ inksa 
esa cksj ekWMy dk mi;ksx djosQ H ijek.kq dh ewy voLFkk esa 
bysDVªkWu }kjk fufeZr fo|qr /kjk I gS&

(a)	
ev

a
0

02π
	 (b)	

2

0

πa
ev

	 (c)	
2

0

πa
v

	 (d)	
v

a
0

2π

34.	 gkbMªkstu ijek.kq esa] ,d bysDVªkWu dk dks.kh; laosx] 
3
2

h
π

 

(h, Iykad fLFkjkad gS) bysDVªkWu dh xfrt mQtkZ (K.E.) gS&
(a)	 3.4 eV	 (b)	 6.8 eV
(c)	 4.35 eV	 (d)	 1.51 eV

35.	 ukfHkd osQ ifjr% ,d d{kk esa ?kwers gq, bysDVªkWu dh xfrt mQtkZ 
(K ) rFkk fLFkfrt mQTkkZ (U ) osQ chp esa laca/ gS&
(a)	 U = –K	 (b)	 U = –2K

(c)	 U = –3K	 (d)	 U K= −
1
2

36.	 ;fn E;wvksfud gkbMªkstu ijek.kq] ,d ijek.kq gS ftlesa yxHkx 
207 me æO;eku dk ,d ½.kkRed vkosf'kr E;wvkWu (μ) ,d 
çksVkWu osQ pkjksa vksj ifjØek djrk gS] rc bl ijek.kq dh çFke 
cksj f=kT;k gS& (re = 0.53 × 10–10 m)
(a)	 2.56 × 10–10 m	 (b)	 2.56 × 10–11 m
(c)	 2.56 × 10–12 m	 (d)	 2.56 × 10–13 m

37.	 cksj osQ ijek.kq ekWMy esa] fuEure d{kk fuEu osQ laxr gS&
(a)	 'kwU; ÅtkZ	 (b)	 U;wure ÅtkZ
(c)	 vf/dre ÅtkZ	 (d)	 vuar ÅtkZ

38.	 gkbMªkstu ijek.kq dh nwljh cksj f=kT;k esa ns&czkWXyh rjaxnS?;ks± dh 
la[;k gS&
(a)	 1	 (b)	 2
(c)	 3	 (d)	 4

39.	 ,d bysDVªkWu f=kT;k 4.2 Å dh noha d{kk esa ifjØe.k dj jgk 
gS] rc n dk eku gS& (r1 = 0.529 Å)
(a)	 4	 (b)	 5
(c)	 6	 (d)	 3

40.	 cksj f=kT;k dks a0 = 53 pm osQ :i esa ysrs gq,] cksj ekWMy osQ 
vk/kj ij] Li++ vk;u dh ewy voLFkk esa f=kT;k yxHkx gksxh&
(a)	 53 pm	 (b)	 27 pm
(c)	 18 pm	 (d)	 13 pm

41.	 ;fn fuEure voLFkk ÅtkZ Lrj esa] bysDVªkWu dh pky 
2.2 × 106 m s–1, gS] rc pkSFkh mÙksftr voLFkk esa bldh pky 
gksxh&
(a)	 6.8 × 106 m s–1	 (b)	 8.8 × 105 m s–1

(c)	 5.5 × 105 m s–1	 (d)	 5.5 × 106 m s–1

42.	 gkbMªkstu ijek.kq esa bysDVªkWu 6oha mRrsftr voLFkk esa gSA 10 

fofHkUu izdkj dh rjaxnS?;ks± dks mRlftZr djus osQ i'pkr~ ;g 

fdl mRrsftr voLFkk esa vkrk gS\
(a)	 1	 (b)	 2
(c)	 3	 (d)	 4

43.	 çkjaHk esa fuEure Lrj esa ,d gkbMªkstu ijek.kq ,d iQksVkWu dks 

vo'kksf"kr djrk gS vkSj n = 4 Lrj rd mÙksftr gksrk gS] rc 

iQksVkWu dh rjaxnS?;Z gS&
(a)	 790 Å	 (b)	 870 Å
(c)	 970 Å	 (d)	 1070 Å

44.	 fuEure voFkk esa ,d gkbMªkstu ijek.kq] rjaxS?;Z 975 Å osQ ,d 

,do.khZ; fofdj.k osQ }kjk mRrsftr voLFkk esa vkrk gS] ifj.kkeh 

LisDVªe esa laHkkfor LisDVªeh js[kkvksa dh la[;k gS& 
(a)	 1	 (b)	 3
(c)	 4	 (d)	 6

45.	 ekuk fd ,d gkbMªkstu ijek.kq esa r, v, E Øe'k% d{kk dh f=kT;k] 

bysDVªkWu dh pky rFkk oqQy mQtkZ gSA fuEu esa ls dkSu&lh jkf'k;k¡ 

cksj fl¼kar osQ vuqlkj DokaVe la[;k n osQ lekuqikrh gSa\

(a)	 vr	 (b)	 rE	 (c)	
r
E

	 (d)	
r
v

46.	 tc bysDVªkWu] n = 4 Lrj ls n = 1 Lrj rd owQnrk gS] rks bysDVªkWu 

dk dks.kh; laosx ifjofrZr gksrk gS&

(a)	
h

2π
	 (b)	

2
2

h
π

	 (c)	
3
2

h
π

	 (d)	
4
2

h
π

47.	 ;fn ,d ijek.kq esa nks ÅtkZ Lrjksa dk i`FkDdj.k 5.4 eV gS] rks 

tc ijek.kq mPp Lrj ls fuEu Lrj rd ikjxfer gksrk gS] rks 

mRlftZr fofdj.k dh vko`fÙk gS&
(a)	 2.6 × 1013 Hz	 (b)	 1.30 × 1015 Hz
(c)	 5.6 × 1018 Hz	 (d)	 2.6 × 1018 Hz

48.	 gkbMªkstu ijek.kq dh ewy voLFkk ÅtkZ] –13.6 eV gSA bl 

voLFkk esa bysDVªkWu dh xfrt ÅtkZ gS&
(a)	 2.18 × 10–14 J	 (b)	 2.18 × 10–16 J
(c)	 2.18 × 10–18 J	 (d)	 2.18 × 10–19 J

49.	 fiNys ç'u esa] nh xbZ voLFkk esa bysDVªkWu dh fLFkfrt ÅtkZ 

(twy esa) Kkr dhft,A
(a)	 –4.36 × 10–14 J	 (b)	 –4.36 × 10–16 J
(c)	 –4.36 × 10–17 J	 (d)	 –4.36 × 10–18 J

50.	 ,d 10 kg dk mixzg 8000 km dh f=kT;k okyh d{kk esa çR;sd 

2 ?kaVs esa ,d ckj i`Foh dk pDdj yxkrk gSA ;g ekurs gq, fd 

cksj dh dks.kh; laosx ladYiuk ,d mixzg ij mlh çdkj ykxw 

gksrh gS] ftl çdkj ;g gkbMªkstu ijek.kq esa ,d bysDVªkWu ij 

ykxw gksrh gS] rc mixzg dh d{kk dh DokaVe la[;k gS&
(a)	 5.3 × 1040	 (b)	 5.3 × 1045

(c)	 7.8 × 1048	 (d)	 7.8 × 1050
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	,sYQk&d.k izdh.kZu rFkk jnjQksMZ dk 
ijek.kq ekWMy
(Alpha-Particle Scattering and Rutherford’s 
Nuclear Model of Atom)

1.	 rsth ls xfreku ,sYiQk d.kksa dh ,d fdj.k iqat dks Lo.kZ dh 
,d iryh ijr dh vksj funZsf'kr fd;k x;k FkkA fdj.k iqat osQ 
vkifrr Hkkx A] B vkSj C osQ laxr lapfjr vkSj ijkofrZr fdj.k 
iqat osQ Hkkx A′] B′] vkSj C′ dks layXu vkjs• esa fn•k;k x;k 
gSA ,sYiQk d.kksa dh la[;k

B′

A′

C′

B
A

C

(a)	B′ esa U;wure gksxh ,oa C′ esa vf/dre gksxhA
(b)	A′ esa vf/dre gksxh ,oa B′ esa U;wure gksxhA
(c)	A′ esa U;wure gksxh ,oa B′ esa vf/dre gksxhA
(d)	C′ esa U;wure gksxh ,oa B′ esa vf/dre gksxhA

2.	 mQtkZ 5 MeV dk ,d a-d.k Lo.kZ ukfHkd }kjk 180° dks.k ls 
izdhf.kZr gksrk gSA lehire nwjh dh dksfV gS&
(a)	 10–12 cm	 (b)	 10–16 cm	 (c)	 10–10 cm	 (d)	 10–14 cm

3.	 vfHkdFku % Dykfldh fl¼kar osQ vuqlkj] jnjiQksMZ ijek.kq 
ekWMy esa ,d bysDVªkWu dk çLrkfor iFk o`Ùkkdkj gksxkA
dkj.k % oS|qrpqacdh; fl¼kar osQ vuqlkj ,d Rofjr d.k 
yxkrkj fofdj.k dk mRltZu djrk gSA
(a)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA
(b)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa] ysfdu dkj.k] 

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	;fn vfHkdFku lR; gS] ysfdu dkj.k vlR; gSA
(d)	;fn vfHkdFku vkSj dkj.k nksuksa vlR; gSaA

4.	 xfrt ÅtkZ 7.7 MeV osQ a-d.k Lo.kZ osQ ukfHkd }kjk çdhf.kZr 
gks jgs gSa] ftlesa 79 bysDVªkWu gSaA ,sYiQk d.kksa osQ fudVre igq¡p 

dh nwjh gS&� ( MKS )
1

4
9 10

0

9

πε
= × esa yhft,

(a)	 4 × 10–14 m	 (b)	 30 × 10–15 m
(c)	 10 × 10–15 m	 (d)	 7.9 × 10–14 m

5.	 vfHkdFku % ,d cM+s dks.k ij α&d.kksa osQ çdh.kZu osQ fy,] 
ijek.kq dk osQoy ukfHkd mÙkjnk;h gksrk gSA
dkj.k % oS|qrpqacdh; fl¼kar osQ vuqlkj ,d Rofjr d.k 
yxkrkj fofdj.k dk mRltZu djrk gSA
(a)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA

(b)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa] ysfdu dkj.k] 
vfHkdFku dh lgh O;k[;k ugha gSA

(c)	;fn vfHkdFku lR; gS] ysfdu dkj.k vlR; gSA
(d)	;fn vfHkdFku vkSj dkj.k nksuksa vlR; gSaA

6.	 laosx p osQ lkFk ukfHkd dh vksj nkxs x, ,d α&d.k osQ 
fudVre igq¡p dh nwjh r gSA ;fn α&d.k dk laosx 2p gS] rks 
fudVre igq¡p dh laxr nwjh gS&

(a)	
r
2

	 (b)	 2r	 (c)	 4r	 (d)	
r
4

7.	 vkos'k Ze osQ ,d fLFkj Hkkjh ukfHkd y{; ij ceckjh djus 
okys osx v osQ ,d ,sYiQk ukfHkd osQ fy, fudVre igq¡p dh 
nwjh lekuqikrh gksrh gS&

(a)	 v	 (b)	 m	 (c)	
1
2v

	 (d)	
1

Ze
8.	 vfHkdFku % ijek.kq ukfHkd vkSj α&d.k osQ chp çfrd"kZ.k cy] 

çfrykse oxZ fu;e osQ vuqlkj nwjh osQ lkFk ifjofrZr gksrk gSA
dkj.k % jnjiQksMZ us α&d.k çdh.kZu ç;ksx fd;kA
(a)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA
(b)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa] ysfdu dkj.k] 

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	;fn vfHkdFku lR; gS] ysfdu dkj.k vlR; gSA
(d)	;fn vfHkdFku vkSj dkj.k nksuksa vlR; gSaA

9.	 csfjfy;e ukfHkd (z = 4) dh xfrt ÅtkZ 5.3 MeV dh ,d 
fdj.k iqat Lo.kZ ijek.kq (Z = 79) osQ ukfHkd dh vksj tkrh gSA 
fudVre igq¡p dh nwjh D;k gS\
(a)	 10.32 × 10–14 m	 (b)	 8.58 × 10–14 m
(c)	 3.56 × 10–14 m	 (d)	 1.25 × 10–14 m

	cksj dk gkbM™kstu ijek.kq ekWMy] 
gkbM™kstu ijek.kq dk js[kh; LisDV™e rFkk 
X&fdj.ksa
(Bohr Model of the Hydrogen Atom, The Line 
Spectra of Hydrogen Atom and X-Rays)

10.	 gkbMªkstu LisDVªe esa nwljh ckej js•k dh rjaxnS?;Z 600 nm gSA 
ykbeSu Js.kh esa bldh rhljh js•k osQ fy, rjaxnS?;Z gS&
(a)	 800 nm	 (b)	 120 nm	 (c)	 400 nm	 (d)	 200 nm

11.	 ik'ku] ckej vkSj ykbeSu Js.kh dh lcls NksVh rjaxnS?;Z vuqikr 
esa gSa&
(a)	 9 : 1 : 4	 (b)	 1 : 4 : 9	 (c)	 9 : 4 : 1	 (d)	 1 : 9 : 4

12.	 vfHkdFku : gkbMªkstu ijek.kq dh vk;uu mQtkZ] M~;wVhfj;e 
ijek.kq ls vf/d gksrh gSA
dkj.k : vk;uu mQtkZ] lekuhr nzO;eku osQ lekuqikrh gSA
(a)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA
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(b)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa] ysfdu dkj.k] 
vfHkdFku dh lgh O;k[;k ugha gSA

(c)	;fn vfHkdFku lR; gS] ysfdu dkj.k vlR; gSA
(d)	;fn vfHkdFku vkSj dkj.k nksuksa vlR; gSaA

13.	 cksj osQ fl¼kar osQ vuqlkj] noha d{kk esa bysDVªkWuksa dh xfr osQ 
dkj.k gkbMªkstu ijek.kq osQ osQaæ (vFkkZr ukfHkd) ij vkSlr 
pqacdh; {ks=k lekuqikrh gksrk gS (n = eq[; DokaVe la[;k)
(a)	 n–2	 (b)	 n–3	 (c)	 n–4	 (d)	 n–5

14.	 ;fn gkbMªkstu ijek.kq esa ,d bysDVªkWu] n = 3 Lrj dh d{kk ls 
n = 2 Lrj dh d{kk esa owQnrk gS] rks mRlftZr fofdj.k dh 
vko`fÙk gS& (R = fjM~cxZ fu;rkad] c = çdk'k dk osx)

(a)	
Rc
25

	 (b)	
5
36
Rc

	 (c)	
3
27
Rc

	 (d)	
8

9
Rc

15.	 gkbMªkstu dh vk;uu ÅtkZ 13.6 eV gSA tc ,d bysDVªkWu çFke 
mÙksftr voLFkk (n = 2) ls gkbMªkstu ijek.kq dh ewy voLFkk 
esa owQnrk gS] rks eqDr iQksVkWu dh ÅtkZ gS&
(a)	 3.4 eV	 (b)	 4.53 eV	 (c)	 10.2 eV	 (d)	 13.6 eV

16.	 fuEufyf[kr dk lgh feyku dhft, vkSj lgh fodYi pqfu,A

LraHk I LraHk II
(A) d{kk dh f=kT;k] eq[; DokaVe 

la[;k ij fuHkZj djrh gS] tSlkfd
(P) c<+rh gSA

(B) bysDVªkWu dh d{kh; xfr osQ dkj.k] 
ukfHkd osQ osaQnz ij pqacdh; {ks=k 
mRiUu gksrk gS] tks eq[; DokaVe 
la[;k osQ vuqØekuqikrh gS] tSlkfd

(Q) ?kVrh gSA

(C) ;fn bysDVªkWu fuEu mQtkZ Lrj ls 
mPp mQtkZ Lrj esa tkrk gS] rc 
bysDVªkWu dk osx gksxkA

(R) 1
2n
 osQ 

vuqØekuqikrh 
gksrh gSA

(D) ;fn bysDVªkWu fuEu mQtkZ Lrj ls 
mPp mQtkZ Lrj esa tkrk gS] rc 
bysDVªkWu dh oqQy mQtkZ gksxh

(S) n2 osQ 
vuqØekuqikrh 
gksrh gSA

(T) 1
5n
 osQ 

vuqØekuqikrh 
gksrh gSA

(a)	 (A) → (P); (B) → (Q); (C) → (R); (D) → (S)
(b)	 (A) → (R); (B) → (S); (C) → (Q); (D) → (P)
(c)	 (A) → (S); (B) → (T); (C) → (Q); (D) → (P)
(d)	 (A) → (Q); (B) → (R); (C) → (S); (D) → (P)

17.	 ln
A
A

n

1
 rFkk ln|n| osQ eè; ,d 

xzkiQ vkjsf[kr fd;k x;k gS] tgk¡] An 
gkbMªkstu tSls ijek.kq esa noha d{kk  
}kjk ifjc¼ {ks=kiQy gSA lgh oØ dh 

igpku dhft, vkSj ln
A
A

n

1
 dk eku 

Kkr dhft,] tc ln|n| = 2 gSA
(a)	 8	 (b)	 2	 (c)	 4	 (d)	 1

O

1

1

2

2

34

4

ln |n|

ln
A
A

n

1

18.	 gkbMªkstu ijek.kq dh ckej Js.kh esa igyh LisDVªeh js•k dh 
rjaxnS?;Z 6561 Å gSA ,dy vk;fur ghfy;e ijek.kq dh ckej 
Js.kh esa nwljh LisDVªeh js•k dh rjaxnS?;Z gS&
(a)	 1215 Å	 (b)	 1640 Å
(c)	 2430 Å	 (d)	 4687 Å

19.	 ;fn ,d gkbMªkstu ijek.kq esa] noha cksj d{kk dh f=kT;k rn gS] 
noha d{kk esa ifjØek djus okys bysDVªkWu dh vko`fÙk fn gS] lgh 
fodYi dk p;u dhft,A

(a)	

O n

rn

	 (b)	

O log n

log
r
r
n

1







(c)	

O log n

log
fn
f1







	 (d)	 nksuks (a) ,oa (b)

20.	 eku yhft, fd ,d bysDVªkWu dk æO;eku nksxquk gks tkrk gSA ;g 
fjMcxZ fu;rkad dks oSQls çHkkfor djsxk\
(a)	 ;g ewy eku osQ vk/s rd de gks tkrk gSA
(b)	 ;g çHkkfor ugha gksrk gSA
(c)	 ;g nksxquk gks tkrk gSA
(d)	 ;g vius ewy eku ls pkj xquk rd c<+ tkrk gSA

21.	 gkbMªkstu ijek.kq (n = 1) dh çFke d{kk esa ,d bysDVªkWu dk 
Roj.k gS&

(a)	
h
m r

2

2 2 3π
	 (b)	

h
m r

2

2 2 34π

(c)	
h
m r

2

2 34π
	 (d)	

h
m r

2

2 2 38π

22.	 vfHkdFku : X-fdj.k osQ mRiUu gksus dh ?kVuk vk/kj :i ls 
izdk'k&fo|qr ?kVuk dk izfrykse gSA
dkj.k : X-fdj.ksa] oS|qrpqacdh; rjaxsa gSaA
(a)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA
(b)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa] ysfdu dkj.k] 

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	;fn vfHkdFku lR; gS] ysfdu dkj.k vlR; gSA
(d)	;fn vfHkdFku vkSj dkj.k nksuksa vlR; gSaA

23.	 gkbMªkstu ijek.kq osQ 3 → 2 laØe.k osQ laxr fofdj.k] çdkf'kd 
bysDVªkWuksa dk mRiknu djus osQ fy, ,d /krq dh lrg ij fxjrk 
gSA bu bysDVªkWuksa dks 3 × 10–4 T osQ pqacdh; {ks=k esa ços'k djk;k 
tkrk gSA ;fn bu bysDVªkWuksa }kjk r; fd, x, lcls cM+s o`Ùkkdkj 
iFk dh f=kT;k 10.0 mm gS] rks /krq dk dk;Z iQyu yxHkx gS&
(a)	 1.6 eV	 (b)	 1.8 eV	 (c)	 1.1 eV	 (d)	 0.8 eV

24.	 ;fn fdlh dks pqacdh; {ks=k B osQ çHkko esa ,d ry esa xfreku 
m æO;eku vkSj q vkos'k osQ ,d d.k ij cksj ekWMy ykxw djuk 
gS] rks nosa Lrj esa vkosf'kr d.k dh ÅtkZ gksxh&
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(a)	 n
hqB

m2π






	 (b)	 n
hqB

m4π






(c)	 n
hqB

m8π






	 (d)	 n
hqB

mπ






25.	 gkbMªkstu LisDVªe dh ykbeSu Js.kh esa mRlftZr lcls de 
ÅtkZ okys iQksVkWu osQ fy, çdk'k dh rjaxnS?;Z D;k gS\ 
(hc = 1240 eV nm yhft,)
(a)	 102 nm	 (b) 	150 nm	 (c)	 82 nm	 (d)	 122 nm

26.	 vfHkdFku % gkbMªkstu ijek.kq esa bysDVªkWu ÅtkZ Lrj n = 4 
ls n = 1 Lrj rd xqtjrk gSA mRlftZr gksus okys iQksVkWu dh 
vf/dre vkSj U;wure la[;k Øe'k% Ng vkSj ,d gSA 
dkj.k % tc bysDVªkWu mPp ÅtkZ voLFkk ls fuEu ÅtkZ voLFkk 
esa laØe.k djrk gS] rks iQksVkWu mRlftZr gksrs gSaA
(a)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA
(b)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa] ysfdu dkj.k] 

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	;fn vfHkdFku lR; gS] ysfdu dkj.k vlR; gSA
(d)	;fn vfHkdFku vkSj dkj.k nksuksa vlR; gSaA

27.	 ckej vkSj ik'ku Js.kh dh Js.kh lhek osQ fy, vko`fÙk;k¡ Øe'k% 
u1 vkSj u3 gSaA ;fn ckej Js.kh dh çFke js•k dh vko`fÙk u2 
gS] rc u1] u2 vkSj u3 osQ chp laca/ gS&
(a)	 u1 – u2 = u3	 (b)	 u1 + u3 = u2
(c)	 u1 + u2 = u3	 (d)	 u1 – u3 = 2u1

28.	 gkbMªkstu tSls ijek.kq esa bysDVªkWu] DokaVe la[;k n osQ lkFk ,d 
ÅtkZ Lrj ls DokaVe la[;k (n – 1) osQ lkFk ,d vU; ÅtkZ Lrj 
esa laØe.k djrk gSA ;fn n > > 1 gS] rks mRlftZr fofdj.k dh 
vko`fÙk lekuqikrh gS&

(a)	
1
3n

	 (b)	
1
n

	 (c)	
1
2n

	 (d)	
1
3 2n /

29.	 gkbMªkstu ijek.kq dh LisDVªeh js•kvksa dh ik'ku Js.kh esa mRlftZr 
iQksVkWu dh mPpre vko`fÙk dh x.kuk dhft,A
(a)	 3.7 × 1014 Hz	 (b)	 9.1 × 1015 Hz
(c)	 10.23 × 1014 Hz	 (d)	 29.7 × 1015 Hz

30.	 gkbMªkstu ijek.kq dh czsosQV Js.kh esa ,d iQksVkWu dh rjax la[;k 
9

400
R  gSA bysDVªkWu dks DokaVe la[;k okyh d{kk ls LFkkukarfjr 

fd;k x;k gS&
(a)	 5	 (b)	 6	 (c)	 4	 (d)	 7

31.	 ns&czkWXyh rjaxnS?;Z l okys bysDVªkWu ,d X&fdj.k uyh esa y{; 
ij fxjrs gSaA mRlftZr X&fdj.kksa dh vard rjaxnS?;Z gS&

(a)	 λ
λ

0

22
=

mc
h

	 (b)	 λ0
2

=
h

mc

(c)	 λ
λ

0

2 2 3

2
2

=
m c

h
	 (d)	 l0 = l

32.	 gkbMªkstu ijek.kq dh ckej Js.kh esa mRlftZr lcls ÅtkZoku 
iQksVkWu dh rjaxnS?;Z D;k gS\
(a)	 645 nm	 (b)	 580 nm	 (c)	 435 nm	 (d)	 365 nm

33.	 ,d mnklhu ghfy;e ijek.kq ls ,d bysDVªkWu dks gVkus osQ fy, 
31.6 eV dh ÅtkZ dh vko';drk gksrh gSA ,d mnklhu ghfy;e 
ijek.kq ls nksuksa bysDVªkWuksa dks gVkus osQ fy, vko';d ÅtkZ 
(eV esa) gS&
(a)	 38.2	 (b)	 49.2	 (c)	 51.8	 (d)	 86.0

34.	 ,d bysDVªkWu fdj.k iqat dks X&fdj.kksa dk mRiknu djus osQ 
fy, ,d /kfRod y{; ls Vdjkus osQ fy,] ,d foHkokarj V 
}kjk Rofjr fd;k tkrk gSA ;g lrr osQ lkFk&lkFk vfHkyk{kf.kd 
X&fdj.kksa dk mRiknu djrk gSA ;fn LisDVªe esa X&fdj.k 
dh lcls NksVh laHko rjaxnS?;Z λU;wure gS] rks logV osQ lkFk 
logλU;wure osQ ifjorZu dks lgh <ax ls n'kkZ;k x;k gS&

(a)	
log V

logλ U;wure 	 (b)	

log V

logλ U;wure

(c)	
log V

logλ U;wure 	 (d)	

log V

logλ U;wure

35.	 rh{.k f'k•j fcanq A fu:fir djrk gS&� A
B

(a)	vfHkyk{kf.kd X&fdj.k
(b)	lrr X&fdj.k
(c)	czsELVªkyqax
(d)	vlrr LisDVªe

36.	 vfHkdFku % ;fn ,d X&fdj.k uyh esa Rofjr foHko esa o`f¼ 
dh tkrh gS] rks vfHkyk{kf.kd X&fdj.kksa dh rjaxnS?;Z ifjofrZr 
ugha gksrh gSA
dkj.k % tc ,d bysDVªkWu fdj.k iqat ,d X&fdj.k uyh esa 
y{; ls Vdjkrk gS] rks xfrt ÅtkZ dk Hkkx X&fdj.k ÅtkZ esa 
ifjofrZr gks tkrk gSA
(a)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA
(b)	;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa] ysfdu dkj.k] 

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	;fn vfHkdFku lR; gS] ysfdu dkj.k vlR; gSA
(d)	;fn vfHkdFku vkSj dkj.k nksuksa vlR; gSaA

37.	 vkÑfr oqQN ijek.kq osQ ÅtkZ Lrj dks 
n'kkZrk gSA tc bysDVªkWu 3E ls E rd 
mÙksftr gksrk gS] rks rjaxnS?;Z l dh ,d 
oS|qrpqacdh; rjax mRlftZr gksrh gSA tc bysDVªkWu 

5
3
E
 ls E 

rd mÙksftr gksrk gS] rks mRlftZr oS|qrpqacdh; rjax dh rjaxnS?;Z 
D;k gS\

(a)	 3l	 (b)	 2l	 (c)	 5l	 (d)	
3
5
λ

38.	 ,d v.kq osQ oqQN ÅtkZ Lrjksa dks vkÑfr esa fn•k;k x;k gSA 

rjaxnS?;Z] r =
λ
λ

1

2
 dk vuqikr fn;k tkrk gS&

____________ 3E
____________ 5E/3
____________ E
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–E

–2E

–3E

1

1

E4
3

(a)	 r =
4
3

	 (b)	 r =
2
3

	 (c)	 r =
3
4

	 (d)	 r =
1
3

39.	 cksj ijek.kq esa] tc ,d bysDVªkWu nks fLFkj voLFkkvksa osQ chp 
laØe.k djrk gS] rks ÅtkZ vo'kksf"kr ;k fofdfjr gksrh gSA ;fn 
v mRlftZr fofdj.k dh vko`fÙk gS vkSj E1 rFkk E2 nks voLFkkvksa 
esa bysDVªkWu dh ÅtkZ gSaA rc O;kogkfjd :i ls laØe.k osQ fy, 
gkbMªkstu tSls ijek.kq osQ fy, dkSu&lk lgh gS] tSlk fd fp=k 
esa fn•k;k x;k gS\
(a)	 hu = |E1 – E2|
(b)	 hu < |E1 – E2|
(c)	 hu > |E1 – E2|
(d)	 |E1 – E2| ≤ hu ≤ |E1 + E2|

40.	 ,d LisDVªeh Js.kh dh çR;sd js•k D;k çnf'kZr djrh gS\
(a)	 xSl dk LisDVªe	 (b)	 dks.kh; laosx
(c)	 fuEu ÅtkZ Lrj	 (d)	 bysDVªkWuksa dk laØe.k

41.	 gkbMªkstu ijek.kq osQ rqY; vk;u dh ckej Js.kh dh rhljh js•k 
dh rjaxnS?;Z 108.5 nm gSA bl vk;u osQ ,d bysDVªkWu dh 
fuEure voLFkk dh ÅtkZ gksxh&
(a)	 3.4 eV	 (b)	 13.6 eV	 (c)	 – 54.4 eV	(d)	 122.4 eV

42.	 tc ,d bysDVªkWu gkbMªkstu ijek.kq dh rhljh d{kk ls nwljh 
d{kk esa tkrk gS] rks mRlftZr fofdj.k dh rjaxnS?;Z l0 gksrh gSA 
gkbMªkstu ijek.kq dh pkSFkh d{kk ls nwljh d{kk esa tkus osQ fy,] 
mRlftZr fofdj.k dh rjaxnS?;Z gksxh&

(a)	
16
25 0λ 	 (b)	

20
27 0λ 	 (c)	

27
20 0λ 	 (d)	

25
16 0λ

43.	 cksj osQ fl¼kar osQ vuqlkj] ckej Js.kh dh vafre js•k dh rjax 
la[;k gS& (R = 1.1 × 107m–1)
(a)	 5.5 × 105 m–1		  (b)	 4.4 × 107 m–1

(c)	 2.75 × 106 m–1	 (d)	 2.75 × 108 m–1

44.	 gkbMªkstu ijek.kq dh ewy voLFkk esa oqQy ÅtkZ –13.6 eV gSA 
;fn çFke mÙksftr voLFkk esa fLFkfrt ÅtkZ dks 'kwU; osQ :i esa 
fy;k tkrk gS] rks ewy voLFkk esa oqQy ÅtkZ gksxh&
(a)	 –3.4 eV	 (b)	 3.4 eV	 (c)	 –6.8 eV	 (d)	 6.8 eV

45.	 gkbMªkstu LisDVªe dh çR;sd Js.kh dh rjaxnS?;Z esa Åijh vkSj 
fupyh lhek gksrh gSA LisDVªeh Js.kh] ftldh rjaxnS?;Z dh Åijh 
lhek 18752 Å osQ cjkcj gS] gS&
(a)	 ckej Js.kh	 (b)	 ykbeSu Js.kh
(c)	 ik'ku Js.kh	 (d)	 iqaQV Js.kh

46.	 gkbMªkstu ijek.kq dh czSosQV Js.kh esa ,d iQksVkWu dh rjax la[;k 
16
400

R  gSA bysDVªkWu dks DokaVe la[;k okyh d{kk ls LFkkukarfjr 

fd;k x;k gS&
(a)	 5	 (b)	 6	 (c)	 4	 (d)	 7

E2

f

E1

47.	 gkbMªkstu LisDVªe esa ik'ku Js.kh dk igyk lnL; rjaxnS?;Z 
18,800 Å dk gSA ik'ku Js.kh dh y?kq rjaxnS?;Z lhek gS&
(a)	 1215 Å	 (b)	 6560 Å
(c)	 8225 Å	 (d)	 12850 Å

48.	 fuEufyf•r esa ls fdl ijek.kq esa lcls de vk;uu foHko gksrk 
gS\
(a)	 8O16	 (b)	 7N14	 (c)	 55Cs133	 (d)	 18Ar40

49.	 ,d ijek.kq rjaxnS?;Z l dh ,d LisDVªeh js•k dk mRltZu djrk 
gS] tc ,d bysDVªkWu ÅtkZ osQ Lrjksa E1 vkSj E2 osQ chp laØe.k 
djrk gSA dkSu&lk O;atd λ] E1 vkSj E2 dks lgh <ax ls lacaf/r 
gS\

(a)	 λ =
+
hc

E E1 2
	 (b)	 λ =

+
2

1 2

hc
E E

(c)	 λ =
−

2

1 2

hc
E E

	 (d)	 λ =
−
hc

E E1 2

50.	 ;fn gkbMªkstu ijek.kq osQ fy, ykbeSu Js.kh dh Js.kh lhek 
rjaxnS?;Z 912 Å gS] rc gkbMªkstu ijek.kq osQ fy, ckej Js.kh osQ 
fy, Js.kh lhek rjaxnS?;Z gS&
(a)	 912/2 Å	 (b)	 912 Å
(c)	 912 × 2 Å	 (d)	 912 × 4 Å

51.	 gkbMªkstu ijek.kq dh noha d{kk esa bysDVªkWu dh ÅtkZ dks 

lehdj.k] E
nn =

−13 6
2
.

eV  osQ :i esa O;Dr fd;k tkrk gSA 

ykbeSu Js.kh dh lcls NksVh vkSj lcls yach rjaxnS?;Z gksxh&
(a)	 910 Å, 1213 Å	 (b)	 5463 Å, 7858 Å
(c)	 1315 Å, 1530 Å	 (d)	 buesa ls dksbZ ughaA

52.	 bysDVªkWu] gkbMªkstu tSls ijek.kq (Z = 3) ;qDr xSl dk ,d uewuk 
gS] tks pkSFkh mÙksftr voLFkk esa gSaA tc osQoy rhljh mÙksftr voLFkk 
ls nwljh mÙksftr voLFkk esa laØe.k osQ dkj.k mRlftZr iQksVkWu ,d 
/krq dh IysV ij vkifrr gksrs gSa] rks çdkf'kd bysDVªkWuksa dks ckgj 
fudkyk tkrk gSA bu çdkf'kd bysDVªkWuksa osQ fy, fujks/h foHko 
3.95 eV gSA vc] ;fn osQoy pkSFkh mÙksftr voLFkk ls rhljh 
mÙksftr voLFkk esa laØe.k osQ dkj.k mRlftZr iQksVkWu ,d gh 
/krq dh IysV ij vkifrr gksrs gSa] rks mRlftZr çdkf'kd bysDVªkWuksa 
osQ fy, fujks/h foHko yxHkx cjkcj gksxk&
(a)	 0.85 eV	 (b)	 0.75 eV
(c)	 0.65 eV	 (d)	 buesa ls dksbZ ugha

53.	 L ls K&dks'k esa laØe.k osQ dkj.k ,d /krq ls 4.2 × 1018 Hz 
vko`fÙk dh vfHkyk{kf.kd X&fdj.ksa mRlftZr gksrh gSaA ekslys osQ 
fu;e dk mi;ksx djosQ /krq dk ijek.kq Øekad Kkr dhft,A 
fjMcxZ fu;rkad] R = 1.1 × 107m–1 yhft,A
(a)	 39	 (b)	 42	 (c)	 52	 (d)	 69

54.	 uhps fn, x, rhu gkbMªkstu laØe.k osQ fy,&

Øe la[;k çkjfEHkd voLFkk vafre voLFkk

laØe.k I 1 3

laØe.k II 6 2

laØe.k III 4 5
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lgh fodYi dks fpfÉr dhft,A
(a)	laØe.k ftlesa lcls vf/d ÅtkZ 'kkfey gksrh gS] pj.kksa esa 

ugha gks ldrk gSA
(b)	laØe.k ftlesa lcls de ÅtkZ 'kkfey gksrh gS] pj.kksa esa gks 

ldrk gSA
(c)	laØe.k ftlesa eè;orhZ ÅtkZ 'kkfey gksrh gS] pj.k esa ugha 

gks ldrk gSA
(d)	lHkh laØe.k pj.kksa esa ugha gks ldrs gSaA

55.	 ekslys osQ fu;e ls] js•k dh vko`fÙk rRo osQ ijek.kq Øekad osQ 
lkFk ifjofrZr gksrh gS&

(a)	 Z2	 (b)	
1

2Z
	 (c)	 Z3 	 (d)	

1
3Z

56.	 ,d mnklhu ghfy;e ijek.kq ls ,d bysDVªkWu dks gVkus osQ fy, 
33.6 eV dh ÅtkZ dh vko';drk gksrh gSA ,d mnklhu ghfy;e 
ijek.kq ls nksuksa bysDVªkWuksa dks gVkus osQ fy, vko';d ÅtkZ 
(eV esa) gS&
(a)	 88.0	 (b)	 51.8	 (c)	 49.2	 (d)	 38.2

57.	 mÙksftr voLFkk ls gkbMªkstu ijek.kq] λ rjaxnS?;Z osQ ,d iQksVkWu 
dk mRltZu djosQ ewy voLFkk esa vkrk gSA ;fn R fjMcxZ fLFkjkad 
gS] rks mÙksftr voLFkk dh eq[; DokaVe la[;k n gS&

(a)	 λ
λ

R
R − 1

	(b)	 λ
λR − 1

	(c)	
λ

λ
R

R

2

1−
	(d)	 λ

λ
R
− 1

58.	 vkÑfr pkj vyx&vyx vyx ijek.kqvksa osQ fy, ewy voLFkk 
(U;wure laHko ÅtkZ) dks 'kwU; osQ :i esa lanfHkZr bysDVªkWu ÅtkZ 
Lrj dks n'kkZrk gSA tc ewy voLFkk esa ijek.kqvksa dks ÅtkZ W 
osQ bysDVªkWuksa osQ lkFk ceckjh dh tkrh gS] rks dkSu&lk ijek.kq 
lcls NksVh rjaxnS?;Z osQ fofdj.k dk mRiknu dj ldrk gS\

W

A B C D

(a)	 A	 (b)	 B	 (c)	 C	 (d)	 D

59.	 vkÑfr esa] E1 ls E6 rd gkbMªkstu ijek.kq esa ,d bysDVªkWu osQ 
oqQN ÅtkZ Lrjksa dks fu:fir djrs gSaA

E6 –0.38 eV
–0.54 eV
–0.85 eV

–1.5 eV

–3.4 eV

–13.6 eV

E5
E4

E3

E2

E1

fuEufyf•r esa ls dkSu&lk laØe.k oS|qrpqacdh; LisDVªe osQ 
ijkcSaxuh {ks=k esa rjaxnS?;Z dk ,d iQksVkWu mRiUu djrk gS\
(a)	 E2 – E1	 (b)	 E3 – E2	 (c)	 E4 – E3	 (d)	 E6 – E4

60.	 ;fn ,d çksVkWu vkSj ,d bysDVªkWu osQ chp fLFkfrt ÅtkZ 
|U| = ke2/2R3 }kjk nh tkrh gS] tgk¡ e bysDVªkWu dk vkos'k gS vkSj R 

ijek.kq dh f=kT;k gS] rc cksj d{kk dh f=kT;k fuEu }kjk nh tkrh gS& 
(h = Iykad fu;rkad] k = fu;rkad)

(a)	
ke m

h

2

2 	 (b)	
6 2 2

2 2
π ke m
n h

(c)	
2 2

2
πke m
nh

s 	 (d)	
4 2 2

2 2
π ke m
n h

61.	 gkbMªkstu ijek.kq osQ cksj ekWMy esa] noha DokaVe voLFkk esa 
bysDVªkWu dh xfrt ÅtkZ vkSj oqQy ÅtkZ dk vuqikr gS&
(a)	 –1	 (b)	 +1	 (c)	 –2	 (d)	 +2

62.	 tc bysDVªkWu gkbMªkstu esa pkSFkh d{kk ls nwljh d{kk esa vkrk gS] 
rks mRlftZr ÅtkZ dh rjax la[;k 20,397 cm–1 gksrh gSA He+ esa 
leku laØe.k osQ fy, ÅtkZ dh rjax la[;k gS&
(a)	 5,099 cm–1	 (b)	 20,497 cm–1

(c)	 14400 cm–1	 (d)	 81,588 cm–1

63.	 cksj ekWMy dk mi;ksx djosQ] p = 1] 2 vkSj 3 Lrjksa esa gkbMªkstu 
ijek.kq esa bysDVªkWu dh pky dh x.kuk dhft,A
(a)	 4.2 × 104 m/s, 3.2 × 104 m/s ,oa 7.2 × 106 m/s
(b)	 2 × 109 m/s, 3.2 × 105 m/s ,oa 7 × 105 m/s
(c)	 2.19 × 106 m/s, 1.01 × 106 m/s ,oa 7.3 × 105 m/s
(d)	 2.2 × 106 m/s, 1.9 × 106 m/s ,oa 7.5 × 104 m/s

64.	 fuEure voLFkk esa æO;eku m dk ,d fLFkj gkbMªkstu ijek.kq ,d 
xfreku gkbMªkstu ijek.kq osQ lkFk lEeq•] vçR;kLFk la?kV~V osQ 
ckn U;wure mÙkstu ÅtkZ çkIr djrk gSA xfreku gkbMªkstu ijek.kq 
dk osx Kkr dhft,&

(a)	
10 2 1 2. ( ) /eV

m






	 (b)	
40 8 1 2. ( ) /eV

m






(c)	
20 4 1 2. ( ) /eV

m






	 (d)	
40 8
1 0078

1 2. ( )
.

/eV
m











65.	 X-fdj.ks fdlosQ }kjk [kksth xb± Fkha\
(a)	 cksj	 (b)	 jnjiQksMZ	 (c)	 Fkkelu	 (d)	 :aVxsu

66.	 gkbMªkstu ijek.kq dh LisDVªeh js•kvksa dh czsosQV Js.kh esa mRlftZr 
iQksVkWu dh mPpre vko`fÙk dh x.kuk dhft,A
(a)	 2.05 × 1014 Hz	 (b)	 9.1 × 1015 Hz
(c)	 10.23 × 1014 Hz	 (d)	 29.7 × 1015 Hz

67.	 ,d X&fdj.k uyh }kjk mRiUu Kα X&fdj.kksa dh rjaxnS?;Z 
0.76 Å gSA uyh osQ ,suksM inkFkZ dk ijek.kq Øekad gS&
(a)	 60	 (b)	 40	 (c)	 20	 (d)	 80

68.	 vko`fÙk 4.2 × 1018 Hz dh vfHkyk{kf.kd X-fdj.kksa dks ,d 
fuf'pr yf{kr inkFkZ esa] L-'kSy ls K-'kSy esa laØe.k }kjk LFkku 
ysus ij mRiUu fd;k tkrk gSA ekslys osQ fu;e dk mi;ksx djrs 
gq,] yf{kr inkFkZ dk ijek.kq Øekad dks fu/kZfjr dhft, fn;k 
x;k gS % fjMcxZ fu;rkad] R = 1.1 × 107 m–1

(a)	 Z = 12	 (b)	 Z = 42	 (c)	 Z = 15	 (d)	 Z = 11

69.	 ,d bysDVªkWu gkbMªkstu ijek.kq dh pkSFkh d{kk ls nwljh d{kk 
esa laØe.k djrk gSA ;fn fjMcxZ fu;rkad R = 105 cm–1 gS] rks 
mRlftZr fofdj.k dh vko`fÙk Kkr dhft,A
(a)	 15.6 × 1014 Hz	 (b)	 5.6 × 1014 Hz
(c)	 19.3 × 1014 Hz	 (d)	 3.2 × 1014 Hz
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1.	 ,d d{kk esa ,d ijek.kq esa ,d bysDVªkWu dh oqQy ÅtkZ 
–3.4 eV gSA bldh xfrt vkSj fLFkfrt ÅtkZ Øe'k% gSa&
(a)	 3.4 eV, 3.4 eV	 (b)	 –3.4 eV, –3.4 eV
(c)	 –3.4 eV, –6.8 eV	 (d)	 3.4 eV, –6.8 eV� (2019)

2.	 pkSFkh d{kk esa e– dks 15 eV fn;k tkrk gS] tc ;g H&ijek.kq 
ls ckgj vkrk gS] rks bldh vafre ÅtkZ Kkr dhft,A
(a)	 14.15 eV	 (b)	 13.6 eV
(c)	 12.08 eV	 (d)	 15.85 eV� (2019)

3.	 fuEufyf•r esa ls fdlosQ fy,] cksj ekWMy ekU; ugha gS\
(a)	 gkbMªkstu ijek.kq
(b)	 ,dy vk;fur ghfy;e ijek.kq (He+)
(c)	 M~;wVhfj;e ijek.kq
(d)	 ,dy vk;fur fuvkWu ijek.kq (Ne+)� (2020)

4.	 fdlh inkFkZ osQ 0.5 g osQ rqY; ÅtkZ gS&
(a)	 4.5 × 1016 J	 (b)	 4.5 × 1013 J
(c)	 1.5 × 1013 J	 (d)	 0.5 × 1013 J� (2020)

5.	 ekuk fd T1 vkSj T2 Øe'k% gkbMªkstu ijek.kq dh çFke vkSj 
f}rh; mÙksftr voLFkkvksa esa ,d bysDVªkWu dh ÅtkZ gSA ,d 
ijek.kq osQ cksj ekWMy osQ vuqlkj] vuqikr T1 : T2 gS&
(a)	 1 : 4	 (b)	 4 : 1	 (c)	 4 : 9	 (d)	 9 : 4

(2022)

6.	 gkbMªkstu ijek.kq dh lcls vkarfjd d{kk dh f=kT;k 5.3 × 10–11 m 
gSA gkbMªkstu ijek.kq dh rhljh vuqer d{kk dh f=kT;k D;k gS\
(a)	 1.59 Å	 (b)	 4.77 Å
(c)	 0.53 Å	 (d)	 1.06 Å� (2023)

7.	 gkbMªkstu LisDVªe esa] ckej Js.kh esa lcls NksVh rjaxnS?;Z λ gSA 
czsosQV Js.kh esa lcls NksVh rjaxnS?;Z gS&
(a)	 9 l	 (b)	 16 l	 (c)	 2 l	 (d)	 4 l� (2023)

8.	 V oksYV osQ foHkokarj osQ ekè;e ls Rofjr ,d bysDVªkWu }kjk 
mRiUu X&fdj.kksa dh U;wure rjaxnS?;Z lekuqikrh gksrh gS&

(a)	
1
V

	 (b)	 V2	 (c)	 V 	 (d)	
1
V

� (2023)

70.	 ,d cksj gkbMªkstu ijek.kq] n = 5 ls n = 4 rd laØe.k ls 
xqtjrk gS vkSj f vko`fÙk osQ ,d iQksVkWu dk mRltZu djrk gSA 
n = 4 d{kk esa bysDVªkWu dh o`Ùkh; xfr dh vko`fÙk f4 gSA f@f4 dk 
vuqikr 18/(5m) ik;k tkrk gSA m dk eku crkb,A
(a)	 1	 (b)	 3	 (c)	 5	 (d)	 8

71.	 ijek.kq Øekad 9 dk ,d rRo rjaxnS?;Z λ dh Kα X&fdj.k dk 
mRltZu djrk gSA ml rRo dk ijek.kq Øekad Kkr dhft, tks 
rjaxnS?;Z 4λ dh Kα X&fdj.k dk mRltZu djrk gSA
(a)	 5	 (b)	 8	 (c)	 9	 (d)	 13

72.	 X-fdj.kksa dh rjaxnS?;Z ijkl gSa&
(a)	 0.01 Å – 100 Å	 (b)	 0.1 Å – 100 Å
(c)	 1 Å – 1000 Å	 (d)	 100 Å – 1000 Å

73.	 owQfyt uyh osQ fljksa ij foHkokarj 20 kV gS vkSj 10mA /kjk 
oksYVrk vkiwfrZ osQ ekè;e ls çokfgr gksrh gSA y{; ls Vdjkus 
okys bysDVªkWuksa }kjk ogu dh tkus okyh ÅtkZ dk osQoy 0.5% 
gh X&fdj.kksa esa ifjofrZr gks tkrk gSA X&fdj.k iqat }kjk ogu 
dh tkus okyh 'kfDr P gS] rks P dk eku gS&
(a)	 1 W	 (b)	 3 W	 (c)	 4 W	 (d)	 6 W

74.	 ;fn 40kV ij y{; /krq osQ lrr X&fdj.k LisDVªe osQ λU;wure 
dk rhu xquk] 30 kV ij bl /krq dh Ka js•k dh rjaxnS?;Z osQ 
leku gS] rc y{; /krq dk ijek.kq Øekad Kkr dhft,A
(a)	 37	 (b)	 14	 (c)	 97	 (d)	 108

75.	 ckej Js.kh esa U;wure vkSj vf/dre rjaxnS?;Z dk vuqikr gS&
(a)	 5:9	 (b)	 5:36	 (c)	 1:4	 (d)	 3:4
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CHECK   POINT - 1

1.	 (a)	:	dks.kh; laosx dh cksj DokaVhdj.k dh fLFkfr osQ vuqlkj] 
lw;Z osQ pkjksa vksj i`Foh dk dks.kh; laosx] 

mvr
nh

=
2π

   ∴ =n
mvr
h

2π
 

    =
× × × × × × ×

× −
2 3 14 6 0 10 1 5 10 3 10

6 6 10

24 11 4

34
. . .

.
 = 2.57 × 1074

2.	 (b)	:	fuEure voLFkk esa ÅtkZ (n = 1), E1 2
13 6
1

13 6= − = −
.

. eV

f}rh; mÙksftr voLFkk esa ÅtkZ (n = 3), E3 2
13 6
3

1 51= − = −
.

. eV

vHkh"V ÅtkZ = E3 – E1 = –1.51 – (–13.6) = 12.09 eV

3.	 (c)	:	cksj dh noha d{kk esa bysDVªkWu dk osx gS] v
ke

nh
=

2 2π

\	 cksj dh çFke (n = 1) d{kk esa bysDVªkWu dk osx gS]

v
ke
h

=
2 2π

= 
2 3 14 9 10 1 6 10

6 63 10

9 19 2

34
× × × × ×

×

−

−
. ( . )

.

= 2.186 × 106 m s–1 ≈ 2.2 × 106 m s–1

4.	 (d)	:	ge tkurs gSa fd dks.kh; laosx (L) fuEu }kjk fn;k tkrk gS]

L = mvr = 
nh
2π

    ∴  vr ∝ n

5.	 (d)	:	T;k osQ fu;e ls] 
∆p mv

sin sinθ π θ
=

−



2

pw¡fd] sin cos
π θ θ−



 =

2 2
 vkSj sin sin cosθ

θ θ
= 2

2 2

gekjs ikl gS] 
∆p mv

2
2 2 2

sin cos cosθ θ θ
=  ⇒ ∆p mv= 2

2
sin

θ

CHECK   POINT - 2

1.	 (d)	:	laØe.k] n2 → n1 osQ fy, rjaxnS?;Z fuEu }kjk nh tkrh gS
1 1 12

1
2

2
2λ

= −








RZ

n n
⇒ ∝λ

1
2Z

tSlk fd f}&vk;fur yhfFk;e esa mPpre Z = 3 gksrk gS] blfy, bldh 
rjaxnS?;Z U;wure gksxhA

2.	 (a)	 :	ekslys osQ fu;e osQ vuqlkj] X&fdj.k LisDVªe dh vko`fÙk fuEu 
}kjk nh tkrh gS]

f = a(Z−b)    ∴   f = a2(Z−b)2

3.	 (d)	:	gkbMªkstu ijek.kq X&fdj.kksa dk mRltZu ugha djrk gS D;ksafd 
blosQ ÅtkZ Lrj ,d&nwljs osQ cgqr fudV gksrs gSaA

4.	 (c)	:	bysDVªkWu dh vafre ÅtkZ = –13.6 + 12.1 = –151 eV gSA tksfd 
rhljs Lrj osQ laxr gS vFkkZr] n = 3 gSA vr%] mRlftZr LisDVªeh js•kvksa dh 

la[;k = 
n n( ) ( )−

=
−

=
1

2
3 3 1

2
3

5.	 (a)	:	pw¡fd] λ
λ

B

L
=

−





−





= =

1
1

1
2

1
2

1
3

3
4
5

36

27
5

2 2

2 2

λ λL B= = × ≈
5

27
5

27
7500 1389 Å

1.	 (a)	:	ijek.kq dk vkdkj ≈ 1 Å

2.	 (b)	:	ukfHkd dh çk;ksfxd :i ls iqf"V jnjiQksMZ }kjk dh xbZ FkhA

3.	 (d)	:	11Na23 esa U;wVªkWu = (23 – 11) = 12

4.	 (c)	:	K-dks'k osQ fy,] n = 1
L-dks'k osQ fy,, n = 2
M-dks'k osQ fy,, n = 3 vr%] d{kd DokaVe la[;k] l = 0, 1, 2

5.	 (d)	:	 r ∝
1
Z

; f}&vk;fur yhfFk;e osQ fy,] Z = 3

\	 r U;wure gksxkA

6.	 (b)	:	a-d.k ,d /ukRed vkosf'kr d.k gSA ;g ghfy;e (2He4) 
ijek.kq osQ ukfHkd osQ le:i gS] blfy, blesa 2 çksVkWu vkSj 2 U;wVªkWu 
gksrs gSaA

7.	 (a)	:	Kkr fd, x, çdhf.kZr d.kksa dh la[;k çdh.kZu dks.k] q = 0° ij 
vf/dre vkSj q = 180° ij U;wure gksxhA

8.	 (b)	:	U;wure la?kV~V çkpy ij ,d d.k okil (q ≈ p) ykSVrk gS vkSj 
cM+s çdh.kZu ls xqtjrk gSA

9.	 (c)	:	ukfHkd dk vkdkj yxHkx 10–15 m ls 10–14 m rd gksrk gSA
10.	 (a)

11.	 (c)	:	,d d.k dk ç{ksi iFk] la?kV~V çkpy ij fuHkZj djrk gS] tks 
ukfHkd osQ osQaæ ls ,d d.k osQ çkjafHkd osx lfn'k dh yacor nwjh gSA NksVs 
la?kV~V çkpy osQ fy,] ,d d.k ukfHkd osQ fudV gksrk gS vkSj bldk çdh.kZu 
vf/d gksrk gSA
12.	 (c)

13.	 (b)	:	rn = (fu;rkad) n2

⇒	
r
r
3

2

23
2

9
4

= 





=  = 2.25 ⇒ r3 = 2.25 r2

⇒	 r3 = 2.25 R  (fn;k x;k gS] r2 = R)

14.	 (b)	:	rn = 
h n
kZe m

2 2

24π
 = (fu;rkad) × n2   ⇒   rn ∝ n2

ijek.kq
(Atoms)12

vè;k;
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15.	 (c)	:	xfrt ÅtkZ  =
KZe

r

2

2
 ,  fLFkfrt ÅtkZ = –

KZe
r

2

⇒	
xfrt mQTkkZ
fLFkfrt mQTkkZ

= −
1
2

16.	 (c)	:	ykbeSu Js.kh ijkcSaxuh {ks=k esa fLFkr gSA
N.B.—ckej Js.kh n`'; {ks=k esa fLFkr gSA ik'ku] czsosQV vkSj iqaQV Js.kh js•k,¡ 
vojDr {ks=k esa fLFkr gSaA

17.	 (d)	:	lZ2 = fu;rkad,  l1Z1
2 = l2Z2

2 1H1 gkbMªkstu osQ fy,, Z = 1
l × (1)2 =  × (Z2)2    ⇒  (Z2)2 = 4 ⇒ Z2 = 2

2He4 ij fopkj djus ij] ;gk¡ Z = 2   \ vk;u = He+

18.	 (b)	:	gkbMªkstu LisDVªe dh ykbeSu Js.kh ls iqaQV Js.kh esa tkus ij 
LisDVªeh js•kvksa dh la[;k de gks tkrh gSA

	
υ = −







R

n n
1 1

1
2

2
2

ykbeSu Js.kh osQ fy,] js•k,¡ n1 = 1 vkSj blosQ ckn çkIr dh tkrh gSaA
iqaQV Js.kh osQ fy,] js•k,¡ n1 = 5 osQ ckn çkIr dh tkrh gSaA bl çdkj] ykbeSu 
Js.kh osQ fy, js•k,¡ vf/dre gksrh gSaA

19.	 (d)	:	ykbeSu Js.kh esa igyh js•k osQ fy,] lL1
 = 4/(3R)

ckej Js.kh esa igyh js•k osQ fy,] lB1
 = 36/(5R)

\	
λ
λ

B

L R
R1

1

36
5

3
4

27
5

= × =    ⇒ 
λ
λ

B

L

1

1

27
5

=  ⇒ lB1
 =

27
5

λ

20.	 (a)	:	gkbMªkstu ijek.kq osQ fy,] ÅtkZ = –
13 6

2
.

n
 eV

fodhf.kZr ÅtkZ =
1

1
1

2
13 6 3

42 2−





=
×.

 13.6 eV

mQtkZ = 
hc
λ λ

=
×( ) × ×( )

× ×

−

−

6 6 10 3 10

1 6 10

34 8

19

.

.
eV ⇒ 

13 6 3
4

6 6 3 10
1 6 10

26

19
. .

.
×

=
× ×

× ×

−

−λ

⇒ 	 l = 
6 6 3 4 10

13 6 3 1 6 10

26

19
.
. .

× × ×
× × ×

−

−  = 1.215 × 10–7 m

21.	 (c)	:	En = −
13 6

2
.

n
 eV   \ çFke vkSj r`rh; d{kkvksa esa ÅtkZ dk varj

DE = 13.6 1
1
9

8
9

13 6−





= × . = 12.09 eV

22.	 (a)	:	noha d{kk esa bysDVªkWu dk osx =
αcZ

n

tgk¡] a = 
e

c h
e

hc

2

0

2

04
1

2
2πε

π
ε





= ; 
v
c

Z
n

e
hc

e
hc

= =
×

×
=

α
ε ε

2

0

2

0

1
2 1 2

23.	 (d)	:	r =
ε

π
0

2

2
h

mze






 n2 ⇒ 
r
r

n
n

1

2

1
2

2
2=  ⇒ 

2
2

1

2

1
2

2
2

r
r

n
n

=   ⇒ 
D
D

1

2

21
10

= 





⇒ D2 = 100 D1 = 100 × 1.06 = 106 Å

24.	 (a)	: 
r
r

n
n

1

2

1

2

2

=






⇒ 
a
r

0

2

21
2

= 





 ⇒
a
r

0

2

1
4

=   ⇒   r2 = 4a0

25.	 (d)	:	dks.kh; laosx = 
nh
2π

 ⇒ laosx vk?kw.kZ = 
hn
2π

⇒ p × rn = 
nh
2π

 ; 
h
λ

rn =
nh
2π

⇒ l =
2πr

n
n

çFke d{kk osQ fy,] n = 1] l = 2pr1 ⇒ l = çFke d{kk dh ifjf/

26.	 (d)	:	
1 1 1

1
2

2
2λ

= −






R

n n
, tgk¡ R = fjMcxZ fu;rkad

R = 1.097 × 107 m– 1

ÅtkZ fofdfjr gksrh gS] tc ,d bysDVªkWu mPp d{kk ls fuEu d{kk esa tkrk gSA

‘2 ls 1’ mRltZu esa] 
1 3

42 1λ( )−
= ×R = 0.75 R

‘5 ls 2’ mRltZu esa] 
1 1

4
1

25
21
1005 2λ( )−

= × −





=R
R

	

1/l(5 ls 2) = 0.21 R   \   l (2 ls 1) = 
1

0 75. R
; l (5 ls 2) =

1
0 21. R

 

Li"V :i ls] λ (5 ls 2) mPpre gSA

27.	 (a)	:	rjax la[;k = 109700 cm–1

υ
λ

= = −






=

1 1 1

1
2

2
2

1
2R

n n
R
n

 D;ksafd n2 = ∞ rFkk n1 = 1

υ  = 1.097 × 107 m–1 = 109700 cm–1

28.	 (d)	:	 1 1 12

2
2 2λ

  =      

1

RZ
n n

−






   ∴ ∝1 2

λ
    Z

;fn Z lcls cM+k gS] rks l lcls NksVk gSA fn, x, rRoksa esa f}&vk;fur 
yhfFk;e ijek.kq (Z = 3) osQ fy, Z lcls cM+k gSA
blfy,] f}&vk;fur yhfFk;e osQ fy, rjaxnS?;Z lcls de gksxhA

29.	 (d)	:	tc ,d mnklhu ghfy;e ijek.kq ls ,d bysDVªkWu dks gVk fn;k 
tkrk gS] rks ÅtkZ En gksrh gSA

E Z
nn = −    13 6 2

2
.  eV  çfr ijek.kq

ghfy;e vk;u osQ fy,] Z = 2] tc f}&vk;fur gksrk gSA

çFke d{kk osQ fy,] n = 1  ∴ = − × = −E1 2
213 6

1
2 54 4   .

( )
( ) .  eV

\	 f}rh; bysDVªkWu dks gVkus osQ fy, vko';d ÅtkZ  = 54.4 eV
\	 oqQy vko';d ÅtkZ  = (54.4 + 24.6) eV = 79 eV

30.	 (d)	:	gkbMªkstu ijek.kq vkSj gkbMªkstu tSls ijek.kqvksa osQ fy,] 

E
Z

nn = −
13 6 2

2
.

eV

blfy,] f}&vk;fur yhfFk;e ijek.kq (Z = 3] n = 1) dh ewy voLFkk 
ÅtkZ gksxh]

\	 E1
2

2
13 6 3

1
=

− ×. ( )
( )

 = –13.6 × 9  ;k    E1 = –122.4 eV

31.	 (b)	:	pw¡fd rjaxnS?;Z 656 nm ls 706 nm rd c<+ tkrh gS] blfy, 
xSysDlh i`Foh osQ lkis{k v pky osQ lkFk nwj tkrh gSA

∆λ λ    = v
c

  ;k v c    = ∆λ
λ

   ∴ = − ×
×

×
−

−v ( ) ( )706 656 10
656 10

3 10
9

9
8 

;k v  = × ×50 3 10
656

8
 m/s ;k v = ×2 107 m/s

32.	 (c)	:	bysDVªkWu osQ fy,] ÅtkZ = −  Rhc
n2  

lkFk gh ÅtkZ En] bysDVªkWu osQ æO;eku osQ lekuqikrh gSA

dkYifud d.k osQ fy,] ÅtkZ =  −  2 2
Rhc
n

dkYifud d.k dk æO;eku bysDVªkWu osQ æO;eku osQ nksxquk vkSj bysDVªkWu osQ 
leku vkos'k dk gksrk gSA
iQksVkWu dh lcls yach rjaxnS?;Z = lvf/dre



530 | ijek.kq HkkSfrdh 12

;g n = 3 ls n = 2 rd dkYifud d.k osQ laØe.k osQ laxr gSA

∴ −





hc Rhc
λvf/dre

 =   2 1
2

1
32 2

;k
vf/dre

1 2 5
36λ

        = ×R
   ;k vf/dreλ    = 18

5R

33.	 (a)	:	bysDVªkWu dh fLFkfrt ÅtkZ  = − KZe
r

2

bysDVªkWu dh xfrt ÅtkZ = 1
2

2
  KZe

r
, tgk¡, K =

1
4 0πε

bysDVªkWu dh oqQy ÅtkZ (T. E.) = −   1
2

2KZe
r

tc ,d bysDVªkWu mÙksftr voLFkk ls fuEure voLFkk esa laØe.k ls xqtjrk 
gS] rks r ?kVrk gSA
\	 xfrt ÅtkZ c<+rh gSA fLFkfrt ÅtkZ ?kVrh gS] D;ksafd ;g vf/d 
½.kkRed gks tkrk gSA oqQy ÅtkZ ?kVrh gS] D;ksafd ;g vf/d ½.kkRed gks 
tkrk gSA
fodYi (a) lgh gSA

34.	 (d)	:	gkbMªkstu tSls ijek.kqvksa esa] 
1 1 1

1
2

2
2λ

= −






R

n n
bysDVªkWu dk laØe.k n2 ls n1 rd gksrk gSA
1
λ

, ÅtkZ osQ lekuqikrh gksrk gSA

n = 4 ls n = 3 rd] ijkcSaxuh fofdj.k çkIr gksrk gSA
1 1

3
1

4
7
144

0 0482 2λ
= −





= =R
R

R.  

(a)	
1 1

1
1

2
3
4

0 75
λ

= −





= =R
R

R2 2 .  

(b)	
1 1

2
1

3
5
36

0 14
λ

= −





= =R
R

R2 2 .  

(c)	
1 1

2
1

4
3
16

0 22 2λ
= −





= =R
R

R
  .

(d)	
1 1

4
1

5
9
400

0 022 2λ
  = −





= =R
R

R.

(a)] (b) vkSj (c) esa λ] ijkcSaxuh ls NksVk gksrk gSA (d) esa λ] ijkcSaxuh ls cM+k 
gksrk gSA l ftruk vf/d gksrk gS] fofdj.k dh ÅtkZ mruh gh de gksrh gSA
ijkcSaxuh fofdj.k dh rqyuk esa vojDr fofdj.k esa de ÅtkZ vkSj vf/d 
λ gksrk gSA blfy,] fodYi (d) lgh gSA

35.	 (b)	:	f}rh; mÙksftr voLFkk esa] n = 3

∴ 





l l h
H Li 3

2
 =   =  

π
      �   ....(i)

ZH = 1,  ZLi = 3, E Z    ∝ 2  ∴ | |  =    |E ELi H9 |   ;k | |  <  | |E EH Li

36.	 (a)	:	fn;k x;k gS] V V r
r

=     0

0

ln      \  fLFkfrt ÅtkZ] U = eV

;k U eV r
r

  =    0

0

ln 	 ∴ 





dU
dr

eV r
r r

  =    0
0

0

1   ;k cy| |  =  
eV

r
0

;g cy vko';d vfHkosQaæh; cy çnku djrk gSA

∴ mv
r

eV
r

2
0

  =  	 ;k v eV
m

  =  
0 	� ...(i)

cksj dh vfHk/kj.kk }kjk] mvr nh
n  =  

2π
;   ;k v nh

mrn
  =  

2π
� ...(ii)

(i) vkSj (ii) ls] nh
mr

eV
mn2

0
π

  =  

;k r nh
m

m
eVn  =    ×  

2 0π
   ;k r h

meV
nn  =     ×  

2
1

0π






37.	 (d)	:	cksj ekWMy osQ vuqlkj] r m
Z

rm =    ×  

2
0







tgk¡ m = d{kk la[;k] r0 = cksj f=kT;k

\	 100Fm257 osQ fy, , m = 5, Z = 100	 ∴ r rm  =    
(5)
100

2
0

;k fn;k x;k gSnr r r nrm0 0
25
100

( ) =       [    =   ]
0 ∵ 	 ;k n  =  

1
4

38.	 (b)	: gkbMªkstu LisDVªe osQ ijkcSaxuh {ks=k esa lcls cM+h rjaxnS?;Z laØe.k 
n = 2 ls n = 1 osQ laxr gksrh gSA og gS]

1
122

1
1

1
22 2= −





R � ...(i)

tgk¡ R laxr bdkbZ;ksa esa fjM~cxZ fLFkjkad gSA vkSj n = ∞ ls n = 3 esa laØe.k 
gkbMªkstu LisDVªe osQ vojDr {ks=k esa lcls NksVh rjaxnS?;Z dk mRiknu djsxkA 

blfy,] 
1 1

3
1

2λ
= −

∞






R � ...(ii)

lehdj.k (i) vkSj (ii) nsrs gSa] l = 823.5 nm

39.	 (a)	:	cksj us ,d ifjdYiuk dh] fd xfr dh oqQN fo'ks"k voLFkk gksrh 
gS] ftUgsa fLFkj voLFkk dgk tkrk gS] ftlesa bysDVªkWu oS|qrpqacdh; ÅtkZ osQ 
fofdj.k osQ fcuk vfLrRo esa gks ldrk gSA cksj osQ vuqlkj] bu voLFkkvksa 
esa] bysDVªkWuksa dk dks.kh; laosx osQ iw.kk±d �  xq.kt osQ eku ysrk gSA fLFkj 
voLFkkvksa esa] bysDVªkWu osQ dks.kh; laosx dk ifjek.k] �  2 � ] 3 �  gks 
ldrk gS] ysfdu dHkh Hkh 2.5 �  ;k 3.1 �  ugha gks ldrk gSA bls dks.kh; 
laosx dk DokaVhdj.k dgk tkrk gSA

40.	 (c)	:	gkbMªkstu ijek.kq esa bysDVªkWu dh xfrt ÅtkZ gksrh gS]

	
K mv

e
r

v
e

mr
= = =







1
2 8 4

2
2

0

2
2

0πε πε
∵

⇒	 fLFkjoS|qr fLFkfrt ÅtkZ] vkSj U
e

r
=

− 2

04 πε

gkbMªkstu ijek.kq esa bysDVªkWu dh oqQy ÅtkZ E gS]

E = K + U; E
e

r
e

r
e

r
= +

−





= −

2

0

2

0

2

08 4 8πε πε πε

;gk¡] ½.kkRed fpÉ n'kkZrk gS fd bysDVªkWu ukfHkd ls ifjc¼ gksrk gSA

41.	 (c)	:	gkbMªkstu ijek.kq esa ifjØe.k djus okys bysDVªkWuksa vkSj ukfHkd 
osQ chp fLFkjoS|qr vkd"kZ.k cy (Fe) mUgsa mudh d{kkvksa esa j•us osQ fy, 
vko';d vfHkosQaæh; cy (Fc) çnku djrk gSA bl çdkj] Fe = Fc

∴ =
mv

r
e
r

2

0

2

2
1

4 πε
  ;k v

e
mr

v
e

mr
2

2

0

2

04 4
= ⇒ =

πε πε

42.	 (a)	:	cksj dh nwljh vfHkx`ghr osQ vuqlkj]

dks.kh; laosx, L
nh

=
2π

dks.kh; laosx dks laosx vk?kw.kZ Hkh dgk tkrk gSA nwljh d{kk osQ fy,] n = 2

L
h h

= =
2
2π π

43.	 (a)	:	1885 esa] igyh LisDVªeh Js.kh dks ,d LohfM'k LowQy f'k{kd tkWu 
tSdc ckej }kjk çsf{kr fd;k x;k FkkA bl Js.kh dks ckej Js.kh dgk tkrk gSA



ijek.kq | 531HkkSfrdh 12

44.	 (b)	

45.	 (d)	:	ckej Js.kh osQ fy, rjaxnS?;Z gS] 
1 1

2
1

2 2λ
= −





R
n

n = ∞ ij] Js.kh dh lhek çsf{kr dh tkrh gSA

\	
1 1

4
1

2λ
= −

∞






R ; 
1

4
4

λ
λ= =

R
R

;k

;gk¡] fjMcxZ fLFkjkad] R = 1.097 × 107 m–1

\	 λ =
×

4
1 097 107.

= 364.6 × 10–9 m = 364.6 nm

46.	 (b)
47.	 (b)	:	dks.kh; laosx, L mv r

nh
n n n= =

2 π
tgk¡] 	h = Iykad fu;rkad; rn = noha d{kk dh f=kT;k
	 vn = noha d{kk esa bysDVªkWu dk osx

48.	 (b)	:	dks.kh; laosx, L mvr
nh

mv
nh

r
= = =

2 2π π
;k

vc,   r ∝ n2   ∴ ∝
×

p
nh

n2 2π
 ;k ;kp

h
n

p
n

∝ ∝
2

1
π

mQtkZ, E
n

∝
1
2

49.	 (b)	:	tc ,d bysDVªkWu rhljh d{kk ls nwljh d{kk esa tkrk gS] rks ckej 
Js.kh dh igyh js•k çkIr gksrh gSA tc ,d bysDVªkWu pkSFkh d{kk ls nwljh 
d{kk esa tkrk gS] rks ;g ckej Js.kh dh nwljh js•k dks mRiUu djsxhA

50.	 (c)	:	ckej Js.kh dh vafre js•k osQ fy,] n1 = 2 rFkk n2 = ∞

1 1 1 1 1 10
41

2
2
2

7
1

λ
= −







 =

× −R
n n

.
m  = 2.75 × 106 m–1

1.	 (a) : ftad lYiQkbM inkZ vkSj lw{en'khZ lalwpd dk mi;ksx eklZMsu 
ç;ksx esa fd;k x;k FkkA
2.	 (d)			   3.	 (b)

4.	 (c)	:	fcuk fo{ksi dh fLFkfr esa] 
e
m

E
vB

=
2

22
lehdj.k (i) rFkk (ii) dk mi;ksx djrs gq,]
\	 ;fn m esa 208 xquk dh o`f¼ dh tkrh gS] rks B esa fuEu o`f¼ gksuh 
pkfg,] 208 14 4= .  xquk

5.	 (d)	:	α&d.k ukfHkd }kjk vkdf"kZr ugha gks ldrs gSaA

6.	 (b)	:	a-d.k dk mi;ksx xkbxj&eklZMj iz;ksx esa fd;k x;k FkkA

7.	 (a)	:	ukfHkd osQ djhc vkus okys ,sYiQk&d.k vf/d fo{ksfir gksrs gSaA
8.	 (c)

9.	 (c)	:	mixeu dh fudVre nwjh ij] xfrt ÅtkZ = fLFkfrt ÅtkZ

\	 5 × 106 × 1.6 × 10–19 = 
1

4
2

0πε
×

( )( )Ze e
r

;wjsfu;e osQ fy,] Z = 92] blfy,] r = 5.3 × 10–12 cm
10.	 (c)	:	jnjiQksMZ dk ijek.kq ekWMy vLFkk;h Fkk] D;ksafd ;g crkrk gS fd 
ifjØek djus okys bysDVªkWu ÅtkZ dk fofdj.k djrs gSaA

11.	 (a)	:	 N N∝ ⇒ = ×
°

=
1

2
7

1
30

1124 1 4sin ( ) (sin )θ/

vkSj N2 47
1
60

12 5= ×
°

=
(sin )

.

12.	 (a)	:	fn;k x;k gS] b = 0

\	
Ze

mv

2

0
2

2

4 1
2

0
cot θ

πε 





=    ;k   cot
θ
2

0=

� [  vU; lHkh jkf'k;k¡ ifjfer gSaA]

\	
θ

θ
2

90 180= ° = °;k

tksfd vkeus&lkeus la?kV~V osQ fy, HkkSfrd :i ls visf{kr eku gSA 

13.	 (d)	:	jnjiQksMZ osQ ç;ksx us fu"d"kZ fudkyk fd %
(i)	 ijek.kq osQ osQaæ esa ,d ukfHkd gksrk gS] tks /ukRed :i ls vkosf'kr 
gksrk gSA
(ii)	 vf/dka'k α&d.k iUuh ls gksdj xqtjrs gSa] blfy, fl¼ fd;k fd 
ijek.kq T;knkrj •ks•yk gksrk gSA
(iii)	 8000 α&d.kksa esa ls yxHkx 1 vius iFk dks iqu% vuqjsf•r djrs gSa] 
ftldk vFkZ gS fd lHkh æO;eku ijek.kq osQ osQaæ ij osQafær gksrs gSaA

14.	 (d)	:	lHkh gkbMªkstu dh rjg ijek.kqvksa vkSj vk;uksa esa bysDVªkWuksa dk 
d{kh; dks.kh; laosx fuEure voLFkk esa h/2p gksrk gS] tksfd ijek.kq Øekad 
ij fuHkZj ugha djrk gSA
15.	 (c)	:	,d ,dy bysDVªkWu okys ijek.kq osQ fy,] cksj ijek.kq ekWMy ykxw 
gksrk gSA ,d çksVkWu vkSj bysDVªkWu osQ chp vkd"kZ.k dk eku] ,d ,dy 

bysDVªkWu okys vk;u osQ fy, e2 osQ lekuqikrh gksrk gS] 
e2

04πε
 dks  

Ze2

04πε
 

ls çfrLFkkfir fd;k tkrk gS] vFkkZr r
n
Zn ∝
2

16.	 (c)	:	cksj osQ vfHkx`ghr osQ vuqlkj] dks.kh; laosx lajf{kr jgrk gS] vFkkZr~

mvr
nh

=
2π

 ;k r
nh
mv

=
2π

� ...(i)

vkSj tc ,d o`Ùkh; d{kk esa ifjØek yxkrs gq, d.k dks pqacdh; cy }kjk 
vfHkosaQnzh; cy iznku fd;k tkrk gS]

qvB
mv

r
qBr mv= ⇒ =

2
� ...(ii)

lehdj.k (i) rFkk (ii) dk mi;ksx djrs gq,]

mv qB
nh
mv

mv
qBnh

m
= 



 ⇒ =

2
1
2 4

2
π π

 ;k E
nhqB

m
=

4π

17.	 (d)	:	izSaQd vkSj gV~tZ us n'kkZ;k 
fd 4.9 eV vkSj mlls vf/d ÅtkZ osQ 
bysDVªkWuksa }kjk mÙkstd ikjk ok"i çkIr dh 
xbZ FkhA igys os Lrj B rd mÙksftr Fks 
vkSj fiQj tc ijek.kq 2530 Å vFkkZr 4.9 eV dh LisDVªeh js•kvksa dk mRltZu 
djrs gSa] rks cksj dh vo/kj.kkvksa dks lR;kfir fd;k x;k FkkA

18.	 (c)	:	çFke laØe.k ,d iQksVkWu osQ vo'kks"k.k dks n'kkZrk gSA 'ks"k rhu 
laØe.kksa osQ fy,] III esa n = 2 ls n = 1 Lrj rd vf/dre ÅtkZ gksrh gSA

	
∆E

n n
∝ −





1 1

1
2

2
2

19.	 (b)	:	pw¡fd] pky vk/h gks tkrh gS] blfy, xfrt ÅtkZ 
1
4
 rd de 

gks tkrh gSA

⇒	 n = 2;  r
n
Z

= ( . )0 529
2

    ⇒	 ′ =r r4

20.	 (a)	:	cksj osQ ekWMy osQ vuqlkj] noha d{kk dh f=kT;k gS]

r
n
Z

rn =






×
2

0

B

4.9 eV 2530 Å

A
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tgk¡ n  d{kk la[;k gS rFkk r0 cksj f=kT;k gSA
rhljh d{kk osQ fy, , n = 3
\	 rn = (3)2 × 0.529 Å = 4.761 Å

21.	 (b)	:	fLFkfrt ÅtkZ = – 2 × xfrt ÅtkZ = – 2E
\	 oqQy ÅtkZ = – 2E + E = – E = – 3.4 eV  ;k    E = 3.4 eV
ekuk fd] p = laosx vkSj m = bysDVªkWu dk æO;eku

∴ = =E
p
m

p mE
2

2
2;k , ns czkWXyh rjaxnS?;Z] λ = =

h
p

h
mE2

ekuksa dks çfrLFkkfir djus ij] gesa çkIr gksrk gS]

	
λ =

×

× × × × ×

−

− −

6 63 10

2 9 1 10 3 4 1 6 10

34

31 19

.

. . .
= 6.6 × 10–10 m

22.	 (b)	:	 A r r n r nn = = =π π π2
0

2 2
0
2 4( ) �

ln

ln n

An
A1ln ln( ) ln

A

A
n n

n

1

4 4= =

23.	 (c)

24.	 (b)	:	ijek.kq }kjk vo'kksf"kr mQtkZ] 
hc
λ

blfy, , .
hc

n nλ
= − −







13 6

1 1

2
2

1
2  ⇒

×
= − ⇒

12500
980 13 6

1
1

1
42

2
2 2. ( ) n

n �

noha d{kk dh f=kT;k] a0n2 gSA blfy,] mÙksftr voLFkk esa ijek.kq dh f=kT;k 
gS] 42a0 = 16a0

25.	 (b)	:	gkbMªkstu ijek.kq osQ nosa Lrj dh nh xbZ ÅtkZ gS]

E
me

n hn = −
4

0
2 2 28ε

pw¡fd lHkh H&ijek.kq ewy voLFkk (n = 1) esa gSa] rc nh xbZ vko`fÙk dk 

fofdj.k] 
E E

h
2 1−

 bl ij fxjus okys dks oqQN ijek.kqvksa }kjk vo'kksf"kr 

fd;k tk ldrk gS vkSj mUgsa çFke mÙksftr voLFkk (n = 2) esa ys tk;k 
tk ldrk gSA

26.	 (d)	:	pw¡fd] noha d{kk esa ÅtkZ osQ fy, cksj dk lw=k gS]

	 E
me Z

n hn = −
4 2

0
2 2 28ε

   ⇒  En ∝ Z2

pw¡fd] noha d{kk esa ÅtkZ osQ fy, cksj dk lw=k gS% (1H 2), ZH = 1, rFkk 
EH = E vkSj ghfy;e osQ fy, (2He4) ZHe = 2

∴ = ⇒ =






E
E

Z
Z

E
Z
Z

EH

He

H

He
He

He

H
H

( )
( )

2

2

2

= (2)2E = 4 E

27.	 (c)	:	fuEure voLFkk ÅtkZ osQ fy, cksj dk lw=k] 

	 E
me

h
n= − =

4

0
2 28

1
ε

( )∵ � ...(i)

;gk¡] m] ikWftVªksfu;e esa bysDVªkWu vkSj ikWftVªkWu dk lekuhr æO;eku gSA

∴ =
+

=m
m m

m m
me p

e p

e
2

� (   me = mp)

\	 ikWftVªksfu;e dh fuEure voLFkk ÅtkZ]

E

m e

h

e

= −





2

8

4

0
2 2ε

= −










1
2 8

4

0
2 2

m e
h

e

ε
� ((i) dk mi;ksx djrs gq,)

   
= − × =













1
2

13 6
8

13 6
4

0
2 2. eV . eV

m e
h

e

ε
    = – 6.8 eV

28.	 (a)	:	cksj f=kT;k esa] ,d bysDVªkWu dk js[kh; osx fn;k tkrk gS] 

	
v

Ze
nh

v
n

= ∝
2

02
1

ε
;k

29.	 (c)	:	cksj osQ ijek.kq ekWMy osQ vuqlkj]
dks.kh; laosx] L nn = �  

;fn fudk; osQ dks.kh; laosx dks lajf{kr fd;k tkrk gS] rks mRlftZr 
iQksVkWu dk dks.kh; laosx  n = 5 ls n = 2 rd laØe.k osQ laxr bysDVªkWu osQ 
dks.kh; laosx esa ifjorZu
∴ ∆ = − = − =L L L5 2 5 2 3� � �

30.	 (a)	:	vçR;kLFk la?kV~V esa xfrt ÅtkZ lajf{kr ugha gksrh gS] blfy, 
xfrt ÅtkZ dk oqQN Hkkx u"V gks tkrk gSA
\	 xfrt ÅtkZ esa deh = la?kV~V ls igys xfrt ÅtkZ
� – la?kV~V osQ ckn xfrt ÅtkZ
vc] fuEure voLFkk esa nks gkbMªkstu ijek.kqvksa esa ls çR;sd dh çkjafHkd 
xfrt ÅtkZ = 13.6 eV
\	 nksuksa gkbMªkstu ijek.kq dh oqQy xfrt ÅtkZ
la?kV~V ls igys = 2 × 13.6 = 27.2 eV
;fn ,d H-ijek.kq çFke mÙksftr voLFkk (n = 2) esa tkrk gS vkSj nwljk ewy 
voLFkk (n2 = 1) esa jgrk gS] rc la?kV~V osQ ckn mudh la;qDr xfrt ÅtkZ gS

	 = +
13 6
2

13 6
12 2

.
( )

.
( )

= 3.4 + 13.6 = 17 eV

vr%] xfrt ÅtkZ esa deh = 27.2 – 17 = 10.2 eV
31.	 (c)

32.	 (c)	:	pw¡fd] 2He4 ijek.kq esa nks bysDVªkWu gksrs gSa] tcfd cksj ekWMy 
osQoy ,d bysDVªkWu ijek.kq] H&ijek.kq osQ fy, ykxw gksrk gSA

33.	 (a)	:	gkbMªkstu ijek.kq dh fuEure voLFkk esa] eku yhft,] a0 = cksj 
f=kT;k v0 = çFke d{kk esa bysDVªkWu dk osx
\	 ,d ifjØe.k dks iwjk djus osQ fy, bysDVªkWu }kjk fy;k x;k le;]

T
a

v
=

2 0

0

π
    \	 mRiUu /kjk] I

e
T

ev
a

= =
vkos'k
le;

( )
( )

0

02π

34.	 (d)	:	;gk¡] dks.kh; laosx, L
nh h

= =
2

3
2π π\	 n = 3

noha d{kk esa] bysDVªkWu dh oqQy mQtkZ]

	
E

nT = −
13 6

2
.

eV

⇒ = − = − =E nT
13 6
3

1 51 32
.

. eV ( )∵

vc noha d{kk esa] bysDVªkWu dh xfrt mQtkZ gS]
	 EK = |ET |
\	 EK = 1.51 eV

35.	 (b)	:	xfrt ÅtkZ] K mv
e

r
= =

1
2 8

2
2

0πε
 rFkk

fLFkfrt mQtkZ] U
e

r
= −

2

04 πε

;k U
e

r
e

r
= − × × = − ×2

1
2 4

2
8

2

0

2

0πε πε
;  U = –2 K

36.	 (d)	:	cksj osQ ijek.kq ekWMy osQ vuqlkj] r
m

∝
1

⇒ =
r
r

m
me

eµ

µ
� ...(i)
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;gk¡] re = 0.53 × 10–10 m; mµ = 207 me

∴ = × × −r
m

m
e

e
µ 207

0 53 10 10. � (using (i))

	   = 2.56 × 10–13 m
37.	 (b)
38.	 (b)	:	   2prn =  nλ
\	 n = 2,  2pr2 = 2λ = 2 × ns&czkWXyh rjaxnS?;Z

39.	 (d)	:	pw¡fd] rn ∝ n2 ; 
r
r

nn

1

2

21
=

( )
    \  rn = n2 r1

;k n
r
r

n
r
r

n n2

1 1

4 2
0 529

7 939= ⇒ = = =
.

.
.  = 2.81 ≈ 3

40.	 (c)	:	;gk¡] a0 = 53 pm] fuEure voLFkk osQ fy,] n = 1
Li++ vk;u osQ fy,] Z = 3

noha d{kk dh f=kT;k] r
n h
mK Z e

a n
Z

= =
2 2

2 2
0

2

4 π

∴ =
×

r
53 1

3

2( )
� ∵ a

h
mKe0

2

2 24
53= =











π

pm

= ≈17 66 18. pm

41.	 (c)	:	cksj ekWMy osQ vuqlkj] v
Ke Z
nh

=
2 2

 ;k v
n

∝
1

 ∴ =
v
v

n
n

A

B

B

A
;gk¡] vA = 2.2 × 106 m s–1 ; nA = 1, nB = 4

\ 	  v v
n
nB A

A

B
= × = × ×2 2 10

1
4

6. = 0.55 × 106 = 5.5 × 105 m s–1

42.	 (a)	:	tc bysDVªkWu noha voLFkk ls fuEure voLFkk esa owQn yxkrk gS] 

laHkkfor mRlftZr js[kkvksa dh la[;k = 
( )( )n n− −1 2

2
 vkb, tk¡p djrs gSa] 

;fn 
6 6 1

2
( )−

, 10 osQ cjkcj gSA ;g lgh ugha gSA vc tk¡p djrs gSa] ;fn 

( )( )6 1 6 2
2

− −
 10 osQ cjkcj gSA ;g lgh gSA blfy,] bysDVªkWu izFke mÙksftr 

voLFkk ij uhps vkrs gSaA

43.	 (c)	:	;gk¡] n1 = 1, vkSj n2 = 4
vo'kksf"kr iQksVkWu dh ÅtkZ] E = E2 – E1

pw¡fd] E
nn = −

13 6
2
.

eV  rc, E E2 1 2 2
13 6
4

13 6
1

− = − − −






.
( )

.
( )

= − +
13 6
16

13 6
.

. =
×13 6 15

16
.

eV = 12.75 eV

= 12.75 × 1.6 × 10–19 J = 20.4 × 10–18 J

E E
hc

2 1− =
λ

    ∴ =
−

=
× × ×

×

−

−λ
hc

E E2 1

34 8

18
6 6 10 3 10

20 4 10
.

.
= 9.70 × 10–8 m = 970 × 10–10 = 970 Å

44.	 (d)	:	rjaxnS?;Z 975 Å ls lacaf/r mQtkZ = =
12400

975
12 72 eV  eV.

ekuk mÙkstu mQtkZ izkIr djus osQ i'pkr~ bysDVªkWu fuEure voLFkk ls noha 
voLFkk rd igq¡p tkrk gSA

\	 12 72 13 6
1

1
1

2 2. .= −



n

  ⇒  
1

1
12 72
13 62n

= −
.
.

⇒	
1

1 0 935292n
= − .   ⇒  n = 4

vc] laHkkfor LisDVªeh js[kkvksa dh la[;k N
n n

=
−

=
×( )1

2
4 3

2
  ;k  N = 6

45.	 (a)	:	cksj osQ fl¼kar osQ vuqlkj]

mvr
nh

=
2π

tgk¡] n eq[; DokaVe la[;k gSA

∴ =n
h

mvr
2π

blfy, , n ∝ rv
46.	 (c)

47.	 (b)	:	;gk¡] EU – EL = 5.4 eV = 5.4 × 1.6 × 10–19 J
cksj osQ ijek.kq ekWMy dh rhljh vfHk/kj.kk ls] hu = EU – EL

;k υ =
−E E
h

U L =
× ×

×

−

−
5 4 1 6 10

6 64 10

19

34
. .

.
= 1.30 × 1015 Hz

48.	 (c)	:	;gk¡] fuEure voLFkk ÅtkZ] (E) = –13.6 eV
pw¡fd] bysDVªkWu dh xfrt ÅtkZ = –E 
= 13.6 eV = 13.6 × 1.6 × 10–19 J = 21.76 × 10–19 J = 2.18 × 10–18 J

49.	 (d)	:	pw¡fd P.E. = –2 K.E.
;gk¡, xfrt mQtkZ = 13.6 eV = 2.18 × 10–18 J
;gk¡, LFkfrt mQtkZ = –2 × 2.18 × 10–18 J = –4.36 × 10–18 J

50.	 (b)	:	;gk¡, m = 10 kg, rn = 8 × 106 m; T = 2 × 60 × 60 = 7200 s

noha d{kk dk osx] v
r

Tn
n=

2 π
 vkSj mv r

nh
n n =

2 π
 ls]

n
h

m
r

T
rn
n= × × ×

2 2π π

= ×
×

=
× × ×

× ×
= ×−( )

( )
.

.2
2 8 10 10

7200 6 64 10
5 3 102

6 2

34
45π

π
r

m
T hn

1.	 (b)	:	jnjiQksMZ osQ ç;ksx osQ vuqlkj]
(i)	 vf/dka'k ,sYiQk d.k fo{ksfir ugha gksrs gSa] blfy,] vYiQk d.kksa dh 
la[;k A′ vf/dre gksxhA
(ii)	 8000 α&d.k esa cgqr de 1 vius iFk dks iqu% vuqjsf•r djrs gSa] 
blfy,] B′ esa α d.kksa dh la[;k U;wure gksxhA

2.	 (a)	:	lehire nwjh d ij]
a-d.k dh xfr mQtkZ = a-d.k rFkk Lo.kZ ukfHkd dh fLFkfrt mQtkZ

vFkkZr~ K = 
1

4
2 2

40

2

0πε πε
( )( )e Ze

d
Ze

d
=   ;k  d = 

2
4

2

0

Ze
Kπε

;gk¡, K = 5 MeV = 5 × 1.6 × 10–13 J, Lo.kZ osQ fy,, Z = 79

∴ =
× ×

× ×

− −

−d
( )( )( )( . )

( . )
2 9 10 79 1 6 10

5 1 6 10

9 2 2 19 2

13
N m C C

J

	    = 4.55 × 10–14 m ≈ 10–12 cm

3.	 (b)	:	Dykfldh oS|qrpqacdh; fl¼kar osQ vuqlkj] ,d Rofjr vkos'k 
yxkrkj fofdj.k dk mRltZu djrk gSA pw¡fd] o`Ùkkdkj iFk esa ifjØe.k djus 
okys bysDVªkWu yxkrkj vfHkosQaæh; Roj.k dk vuqHko dj jgs gSa] blfy, os 
yxkrkj viuh ÅtkZ •ks nsaxs vkSj bl rjg d{kh; f=kT;k de gksrh tk,xh 
vkSj ,d lfiZy cuk,xh] vkSj varr% bysDVªkWu ukfHkd esa fxj tk,xkA

4.	 (b)	:	 d =
× ×

× ×
= ×

−

−
−( )( ) ( ) ( . )

. .
2 9 10 79 1 6 10

7 7 1 6 10
30 10

9 19 2

13
15 m

5.	 (a)	:	ge tkurs gSa fd] α&d.k dh rqyuk esa ,d bysDVªkWu cgqr gYdk 
d.k gksrk gSA laosx laj{k.k osQ fu;e osQ vuqlkj] vr% bysDVªkWu cM+s dks.kksa 
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ij α&d.k dk çdh.kZu ugha dj ldrk gSA nwljh vksj] ukfHkd dk æO;eku 
α&d.k osQ æO;eku osQ lkFk rqyuh; gS] blfy, osQoy ijek.kq dk ukfHkd 
α&d.kksa osQ çdh.kZu osQ fy, mÙkjnk;h gksrk gSA

6.	 (d)	:	fudVre igq¡p dh nwjh ij] r

	 K
e Ze

r
=

1
4

2

0πε
( )( )

;   r
Ze

K
=

2
4

2

0πε
 ∵ K

p
m

=
2

2
tgk¡ p] α&d.k dk laosx gS vkSj m] bysDVªkWu dk æO;eku gSA

∴ =r
Ze m

p
2 2
4

2

0
2πε

   ;k r
p

∝
1
2

\	 ′ =
′







= 





=
r
r

p
p

p
p

2 2

2
1
4

 ⇒  ′ =r
r
4

7.	 (c)	:	fudVre igq¡p dh nwjh (d) ij]
α&d.k dh xfrt ÅtkZ = α&d.k rFkk yf{kr ukfHkd dh fLFkfrt ÅtkZ

∴ =
1
2

1
4

22

0
mv

e Ze
dπε

( )( )
⇒ =d

Ze
mv

1
4

4

0

2

2πε
  ∴ ∝d

v
1
2

8.	 (b)	:	jnjiQksMZ osQ α&d.k çdh.kZu ç;ksx esa] oqQN α&d.k cgqr vf/d 
xfrt ÅtkZ gksus osQ ckotwn cgqr cM+s dks.kksa ij çdhf.kZr ik, x, FksA ;g 
n'kkZrk gS fd os α&d.k gSa] tks ukfHkd osQ cgqr fudV ls xqtjsaxsA jnjiQksMZ 
us iqf"V dh fd ukfHkd osQ dkj.k α&d.k ij çfrd"kZ.k cy çfrykse oxZ 
fu;e osQ vuqlkj nwjh osQ lkFk ifjofrZr gksrk gS vkSj /ukRed vkos'k osQaæ 
ij osQafær gksrs gSa vkSj iwjs ijek.kq esa forfjr ugha gksrs gSaA ;g jnjiQksMZ dk 
ukfHkdh; ekWMy gSA 

9.	 (b)	:	fudVre mixeu dh nwjh] d
zeZe

K
=

1
4 0πε

fn;k x;k gS]  z = 4,  Z = 79, K = 5.3 MeV, e = 1.6 × 10–19 C

      d =
× × × × × × ×

× × ×

− −

−
9 10 4 1 6 10 79 1 6 10

5 3 1 6 10 10

9 19 19

19 6
. .

. .
  = 8.58 × 10–14 m

10.	 (b)	:	f}rh; ckej js•k dh rjaxnS?;Z gS]
1 1

2
1

42 2λB
R= −





 ⇒  1
600

3
16

16
1800nm nm

= × ⇒ =R R

ykbeSu Js.kh dh rhljh js•k dh rjaxnS?;Z]
1 1

1
1

4
15
162 2λ

= −





=R R ; 
1 15

16
16

1800
120

λ
λ= × ⇒ =

nm
nm

11.	 (c)	:	ik'ku (λp)] ykbeSu (λl)] ckej (λb) Js.kh dh lcls NksVh 
rjaxnS?;Z gS]

     
1

32λP

HR
= ; 

1
22λB

HR
=  vkSj 

1
12λL

HR
=

blfy,] lP = 
9

RH
,   lB = 

4
RH

,   lL = 
1

RH
    \  lP : lB : lL = 9 : 4 : 1

12.	 (d)	:	dFku-1 vlR; gS, dFku-2 lR; gSA
M~;wVhfj;e ijek.kq dk lekuhr nzO;eku] gkbMªkstu osQ ijek.kq ls vf/d gksrk 

gS] tSlk fd µ =
+

m m
m m

e n

e n
,  tgk¡ me = bysDVªkWu dk nzO;eku; mn = ukfHkd 

dk nzO;ekuA

13.	 (d)	:	osaQnz ij pqacdh; {ks=k, B
I

rn
n

=
µ0
2

,d gkbMªkstu ijek.kq osQ fy,] noha d{kk dh f=kT;k nh tkrh gS]

rn = 
n
m

h
e

2 2
0

22
4









π

πε

\	 rn ∝ n2 ;  I = 
e
T

e
r v

ev
rn n

n

n
= =

2 2π π/

lkFk gh, vn ∝ n–1  \  I ∝ n–3 ; blfy,, Bn ∝ n–5

14.	 (b)	:	tc ,d bysDVªkWu mPp Lrj n1 ls fuEu ÅtkZ Lrj n2 esa tkrk gS] 
rks mRlftZr fofdj.k dh vko`fÙk gS]

u = Rc
1 1

2
2

1
2n n

−







    \ n = 3 ls n = 2 osQ fy,]

u = Rc
1

2
1

32 2−





 = Rc
1
4

1
9

−





 ⇒ = υ =
5
36
Rc

15.	 (c)	:	gkbMªkstu ijek.kq dh noha voLFkk esa bysDVªkWu dh ÅtkZ]

E
nn = −

13 6
2
.

 eV

fuEure voLFkk osQ fy,] n = 1  ∴ = −E1 2
13 6

1
.  

eV

çFke mÙksftr voLFkk osQ fy,] n = 2  ∴ = −E2 2
13 6

2
.  

eV

n = 2 ls n = 1 rd bysDVªkWu laØe.k osQ fy, mRlftZr iQksVkWu dh ÅtkZ gS]

∆E E E= − = − −



 =2 1 2 2

13 6 1
2

1
1

10 2( . ) . eV  eV

16.	 (c)	:	(A)→ (S); (B) → (T); (C) → (Q); (D) → (P)

rn = 
0 529 2. n

Z
Å    blfy,, (A) → (S)

pqacdh; {ks=k, B = 
12 5 3

5
. Z
n

T   blfy,, (B) → (T)

vn = 
2 2 106. × Z

n
  ⇒  vn ∝ 

1
n

;  n ↑ vn ↑  blfy,, (C) → (Q)

oqQy mQtkZ, En = 
−13 6 2

2
. Z

n
eV; n ↑ En ↑   blfy,, (D) → (P)

17.	 (a)	:	 A r
A

A
r
r

n
r nn n

n n
n= ⇒ =







= 





∝π 2

1 1

2 4
2

1
[ ]∵

nksuksa rjiQ loge ysus ij] log log ( )e
n

e
A

A
n

1
4=

bldh y = mx + c ls rqyuk djus ij] xzkiQ (4) lgh gSA

xzkiQ 4 ls] ;fn ln|n| = 2; ln ln | |
A

A
n

n

1
4 4 2 8= × = × =

18.	 (a)	:	ckej Js.kh esa LisDVªeh js•kvksa dh rjaxnS?;Z gS]
1 1

2
1

3 4 5 62
2 2λ

= −





=RZ
n

n , , , .....

gkbMªkstu ijek.kq osQ fy,] Z = 1] n = 3 çFke LisDVªeh js•k osQ fy,]

∴ = −





= 





1
1

1
2

1
3

5
36

2
2 2λH

R R( )  � ...(i)

f}rh; LisDVªeh js•k osQ fy,] He+ vk;u osQ fy,] Z = 2] n = 4

\	
1

2
1

2
1

4
4

3
16

2
2 2λHe+

= −





= 





R R( ) � ...(ii)

(i) dks (ii) ls foHkkftr dhft,] gesa çkIr gksrk gSa] 
λ
λ
He

H

+
=

5
27

\	 λ λHe H+ = × = × =
5

27
6561

5
27

1215( )Å Å
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19.	 (d)	:	noha dh f=kT;k] r nn ∝ 2 , rn rFkk n osQ chp xzkiQ ijoy; gSA

lkFk gh, 
r
r

n r
r

en
e

n
e

1

2

11
2= 





⇒






=log log ( )

y = mx + c ls bldh rqyuk djus ij,

log log ( )e
n

e
r
r

n
1






rFkk  osQ eè; xzkiQ ljy js[kk gksxk] tks ewy fcanq ls 

gksdj tkrh gSA

blh rjg ls] ;g Hkh fl¼ gS fd] loge 
f

f
n

1









  rFkk loge n osQ eè; xzkiQ ,d 

ljy js[kk gSA ijarq ½.kkRed izo.krk osQ lkFkA
20.	 (c)

21.	 (b)	:	gkbMªkstu ijek.kq (n = 1) dh çFke d{kk osQ fy,]
mv

r
e
r

2

0

2

2
1

4
=

πε
     ...(i)         mvr

h
=

2π
� ...(ii)

lehdj.k (ii) dk oxZ djus ij] gesa çkIr gksrk gS] m v r
h2 2 2

2

24
=

π
nksuksa i{kksa dks r3 ls foHkkftr djus ij] gesa çkIr gksrk gS]

 
m v

r
h

r

2 2 2

2 34
=

π
 ⇒ 

v
r

h
r m

2 2

2 3 24
=

π
;g bysDVªkWu dk vko';d Roj.k gSA

22.	 (b)	:	izdk'k&fo|qr izHkko esa] fdlh nzO; osQ mQij fxjus okys iQksVkWu 
inkFkZ }kjk vo'kksf"kr gks tkrs gSa rFkk budh mQtkZ nzO; esa LFkkukarfjr gks tkrh 
gSA X-fdj.k mRiknu esa] iQksVkWu mRiUu gksrs gSa] tks y{; dh vkarfjd 'ksyksa 
osQ vk;uu ls mQtkZoku bysDVªkWu izkIr djrs gSa] ftlls mRltZu js[kkvksa osQ 
,d lksiku dk dkj.k curh gSA

23.	 (c)	:	,d fu;r pqacdh; {ks=k esa xfreku vkosf'kr d.k dh f=kT;k gS

R mv
qB

R m v
q B

m mv

q B
m
q B

= = =







=;k 2
2 2

2 2

2

2 2 2 2

2 1
2 2 ( )K.E.

⇒	 K.E. =
q B R

m

2 2 2

2
  \    K.E eVvf/dre

vf/dre= =
q B R

m

2 2 2

2
0 80.

gkbMªkstu ijek.kq esa d{kk 3 → 2 esa laØe.k ls laxr iQksVkWu dh ÅtkZ

	
E = −





=13 6
1

2
1

3
1 892 2. . eV

vkbaLVkbu çdk'k fo|qr lehdj.k dk mi;ksx djosQ]
E = K.E.vf/dre + f  ⇒  1.89 = 0.8 + f   ⇒   f = 1.09 ≈ 1.1 eV

24.	 (b)	:	mvR = 
nh
2π

� ...(i)

vkSj  qvB = 
mv

R

2
;   qB = 

mv
R

� ...(ii)

lehdj.k (i) vkSj (ii) ls] gesa çkIr gksrk gS]

qB
nh
mv

mv
2π





 =    ⇒   

1
2

1
4

2mv
m

nhqB=
π

 \  E = n
hqB

m4π






25.	 (d)	:	ykbeSu Js.kh osQ fy,] lcls de ÅtkZ okys iQksVkWu dk mRiknu 
djus okyk laØe.k] n = 2 Lrj ls n = 1 Lrj rd gSA
\	 lcls de ÅtkZ okys iQksVkWu osQ fy, rjaxnS?;Z gS]

l = 
hc

E E2 1−
nm

;gk¡, hc = 1240 eV nm

E1 = – 13.6 eV, E2 = – 3.4 eV� (pw¡fd] En = – 
13 6

2
.

n
eV )

\	 l = 
1240 eV

3.4 eV ( 13.6 eV)− − −
 = 122 nm

26.	 (b)	:	tc bysDVªkWu ÅtkZ Lrj n = 4 esa gksrk gS] rks laØe.k dh U;wure 
la[;k] En = 4 → En = 1 ls ,d gksrh gSA
vf/dre la[;k] lHkh laHko laØe.k }kjk nh tkrh gS] vFkkZr] ykbeSu Js.kh 
dh rhu] nks ckej js•k,¡ vkSj ,d ik'ku js•k]
(4) → (1); (3) → (1); (2) → (1); (4) → (2); (3) → (2); (4) → (3)
bl çdkj] oqQy Ng laØe.k laHko gSaA

27.	 (a)	:	ckej Js.kh dh vko`fÙk]

υ1 2 2
1

2
1

= −



Rc

n

Js.kh lhek osQ fy, n = ∞] n = ∞, u1 = Rc/4� …(i)

ik'ku Js.kh dh vko`fÙk] υ3 2 2
1

3
1

= −



Rc

n
Js.kh lhek osQ fy,] n = ∞] u3 = Rc/9� …(ii)
ckej Js.kh dh çFke js•k dh vko`fÙk gS]

υ2 2 2
1

2
1

3
= −



Rc = −



Rc

1
4

1
9

� …(iii)

lehdj.kksa (i)] (ii) vkSj (iii) ls] gesa çkIr gksrk gS
	 u2 = u1 – u3   ⇒   u3 = u1 – u2

28.	 (a)	:	gkbMªkstu tSls ijek.kq esa] tc ,d bysDVªkWu n ls n – 1 osQ lkFk 
ÅtkZ Lrj ls laØe.k djrk gS] rks mRlftZr fofdj.k dh vko`fÙk gS]

υ =
−

−







RcZ

n n
2

2 2
1

1
1

( )
= 

RcZ n
n n

2

2 2
2 1

1
( )

( )
−

−

pw¡fd n > > 1  ∴ = =υ
RcZ n

n
RcZ
n

2

4

2

3
2 2

 ;k υ ∝
1
3n

29.	 (a)	:	ik'ku Js.kh esa mRlftZr iQksVkWu dh vko`fÙk;k¡ gSa]

   υ = −





Rc
n

1
3

1
2 2 , tgk¡ n = 4, 5, 6, .....

n osQ laxr mPpre vko`fÙk = ∞

\	 υmPpre =
Rc
9

=
× × ×−1 097 10 3 10

9

7 1 8. m m/ s

	 = 0.37 × 1015 s–1 = 3.7 × 1014 Hz

30.	 (a)	:	czsosQV Js.kh osQ fy,] υ = −





R
n

1
4

1
2 2

9
400

1
16

1
2R R

n
= −





  ;k  
9

400
1

16
1
2= −



n

 ⇒ 
1 16

4002n
=   ⇒ n = =

20
4

5

31.	 (a)	:	eku yhft, fd K vkifrr bysDVªkWu dh xfrt ÅtkZ gSA bldk 
js•h; laosx] p mK= 2
ns&czkWXyh rjaxnS?;Z] js•h; laosx ls lacaf/r gS]

λ
λ

= = =
h
p

h
mK

K
h
m2 2

2

2;k

mRlftZr X&fdj.k dh vard rjaxnS?;Z] vkifrr bysDVªkWu dh xfrt ÅtkZ 
ls lacaf/r gS]

	 hc
K

h
m

mc
hλ λ

λ
λ

0

2

2 0
2

2
2

= = ⇒ =

32.	 (d)	:	ckej Js.kh osQ fy,]
1 1

2
1

2 2λ
= −





R
n

, tgk¡ n = 3, 4, 5 � ....(i)
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lehdj.k (i), esa n = ∞ j•us ij] ge ckej Js.kh dh Js.kh lhek çkIr djrs gSa

	
1 1

2
1

2λ
= −

∞






R    ;k   l = 364.5 nm ≈ 365 nm

33.	 (d)	:	 E = + =31 6
13 6 2

1
86 0

2

2.
. ( )

.  eV

34.	 (a)	:	X&fdj.kksa dh U;wure laHko rjaxnS?;Z gS]

	 λ U; wure =
hc
eV

   ⇒   log( ) log logλ U; wure = 



 −

hc
e

V

;g y&v{k (loglvf/dre) ij ½.kkRed ço.krk vkSj /ukRed var%•aM osQ 
lkFk ,d ljy js•k dk lehdj.k gSA

35.	 (a)	:	f'k•j y{; inkFkZ dh fo'ks"krk gS vkSj y{; rRo osQ vfHkyk{kf.kd 
fdj.k LisDVªe dk fuekZ.k djrk gSA
36.	 (b)	 37.	 (a)

38.	 (d)	:	ge tkurs gSa] λ λ= ∝
hc
E

vFkkZr]
mQtkZ esa varj

1

vc] λ1 2
=

− − −
=

hc
E E

hc
E( )

 … (i);   λ2 4
3 3

=
− − −





=






hc

E E

hc
E

 � … (ii)

lehdj.k (i) dks lehdj.k (ii) ls foHkkftr djus ij] gesa çkIr gksrk gS]

	
λ
λ

1

2

1
3

=

39.	 (b)	:	tc ,d ijek.kq mÙksftr voLFkk E′ esa gksrk gS vkSj gekjs lanHkZ 
ra=k esa fojkekoLFkk esa gksrk gS] rks ;g ÅtkZ osQ ,d iQksVkWu dk mRltZu djrk 

gS] rks iQksVkWu ,d laosx p
h
c

hc
= =

υ
λ

 Hkh ogu djrk gSA laosx laj{k.k osQ 

fy, ijek.kq dks laosx] p osQ lkFk çfr{ksi djuk pkfg, vkSj blfy,] bldh 

xfrt ÅtkZ gksxh] 
p
m

2

2
, tgk¡ m = ijek.kq æO;eku

mÙksftr ijek.kq 
mQtkZ (E′)

fuEure voLFkk
mQtkZ esa izfr{ksi
ijek.kq (E)

mQTkZ dk
iQksVkWu (hu)

P

blfy,] ÅtkZ laj{k.k nsrk gS]
DE = E′ – E = hu + ijek.kq dh çfr{ksi xfrt ÅtkZ

⇒	 h E
p
m

υ = −∆
2

2
  ⇒    hu < DE

40.	 (d)

41.	 (c)	:	ckej Js.kh dh rhljh js•k osQ fy,] n1 = 2, n2 = 5

\	
1 1 12

1
2

2
2

2 1
2

2
2

2
2

1
2λ λ

= −







 =

−
RZ

n n
Z

n n
n n R

nsrkk gS]
( )

ekuksa dks j•us ij] Z = 2

vkSj E
Z

n
= − =

−
= −

13 6 13 6 2
1

54 4
2

2

2

2
. . ( )

( )
. eV

42.	 (b)	:	
1 1 1

1
2

2
2λ

= −







R

n n
  ⇒ 

1 1
2

1
3

5
363 2

2 2λ →
= −





=R
R

( ) ( )

vkSj	
1 1

2
1

4
3
164 2

2 2λ →
= −





=R
R

( ) ( )

\	
λ
λ

λ λ4 2

3 2
4 2 0

20
27

20
27

→

→
→= ⇒ =

43.	 (c)	:	ckej Js.kh dh vafre js•k osQ fy,] n1 = 2 vkSj n2 = ∞

1 1 1 1 1 10
41

2
2
2

7
1

λ
= −







 =

× −R
n n

.
m  = 2.75 × 106 m–1

44.	 (c)	:	çFke mÙksftr voLFkk esa oqQy ÅtkZ gksrh gS]

− = −
13 6

4
3 4

.
eV . eV

blesa 3.4 eV dh xfrt ÅtkZ vkSj –6.8eV dh fLFkfrt ÅtkZ 'kkfey 
gSA ;gk¡ xfrt ÅtkZ dks 'kwU; osQ :i esa ysus osQ fy,] ge lHkh ÅtkZ 
Lrjksa esa 6.8 eV tksM+rs gSaA rc ewy voLFkk esa oqQy ÅtkZ gks tkrh gS] 
(–13.6 + 6.8) eV = –6.8 eV

45.	 (c)	:	
1 1 1 1 1 1

1
2

2
2

1
2

2
2λ λ

= −







 ⇒ − =R

n n n n R

= 
1

1 097 10 18752 10
0 0486

7
1447 10.

.
× × ×

= =−

ysfdu, 
1

3
1

4
7

1442 2− = ⇒ n1 = 3 vkSj n2 = 4 (ik'ku Js.kh)

46.	 (d)	:	czsosQV Js.kh osQ fy,] υ = −



R

n
1

4
1

2 2

16
400

1
16

1 16
400

1
16

1
2 2R R

n n
= −



 = −



;k

1 1
16

16
400

9
400

400
9

20
3

72
2

n
n n= − = ⇒ = = ≈;k

47.	 (c)	:	ik'ku Js.kh osQ fy,] υ
λ

= = −





=
1 1

3
1

4 5 62 2R
n

n; , , ...

ik'ku Js.kh osQ igys lnL; osQ fy,] n = 4
1 1

3
1

4
1 7

1441
2 2λ λ

= −





⇒ =R
R

 

⇒	 R = =
× ×

= ×−
144
7

144
7 18800 10

1 1 10
1

10
7

λ
.

lcls NksVh rjaxnS?;Z osQ fy,] n = ∞

blfy,] 
1 1

3 92 2λ
= −

1
∞







=R
R

⇒	 λ = =
×

= × =−9 9
1 1 10

8 225 10 82257
7

R .
. m Å

48.	 (c)	:	vk;uu foHko =
13 6 2

2
. Z
n

 oksYV

49.	 (d)	:	fofdj.k osQ DokaVe fl¼kar }kjk] ÅtkZ Lrjksa osQ chp ÅtkZ 
ifjorZu] oS|qrpqacdh; fofdj.k dh vko`fÙk u osQ lekuqikrh gksrk gS vkSj ;g 
gS

∆E h
hc

= =υ
λ

;  vr%, λ = =
−

hc
E

hc
E E∆ 1 2

50.	 (d)	:	ykbeSu Js.kh osQ fy,] Js.kh lhek rjaxnS?;Z gS
1 1

1
1 1

2λ
λ= −

∞






= =R R
R

;k

ckej Js.kh osQ fy,] Js.kh lhek rjaxnS?;Z gS
1 1

2
1

4
4

2′
= −

∞






= ′ =
λ

λR
R

R
;k
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Li"V :i ls] ′ = 





λ 4
1
R

 ;k  l′ = 4l = 4 × 912 Å

51.	 (a)	:	
1 1

1
1

2
4

3
12132 2λ

λ
vf/dre

vf/dre= −





⇒ = ≈R
R( ) ( )

Å

vkSj 
1 1

1
1 1

9102λ
λ

U; wure
U; wure= −

∞






⇒ = ≈R
R( )

Å

52.	 (b)	:	 hυ = −





=13 6 3
1

4
1

5
2 752

2 2. ( ) . eV

n = 4 ls n = 3 osQ fy, ;  hυ = × −





=13 6 3
1

3
1

4
5 952

2 2. ( ) . eV

NksVh rjaxnS?;Z osQ fy,] 3.95 = 5.95 – f ⇒ f = 2 eV
yach rjaxnS?;Z osQ fy, = 2.75 – 2 = 0.75 eV

53.	 (b)	:	 ∆E h Rhc Z b
n n

= = − −





υ ( )2

1
2

2
2

1 1

K&Js.kh osQ fy,] b = 1

∴ = − −





υ Rc Z
n n

( )1
1 12

1
2

2
2

ekuksa dks çfrLFkkfir djus ij]
4.2 × 1018 = (1.1 × 1017)(3 × 108)(Z – 1)2

\	 (Z – 1)2 = 1697    ;k   Z – 1 ≈ 41   ;k   Z = 42

54.	 (a)	:	laØe.k] 1 → 3 lcls cM+h 
ÅtkZ gS] ;g ,d vo'kks"k.k gS vkSj 
blfy, pj.kksa esa ugha gks ldrk gSA
laØe.k] 4 → 5 lcls de ÅtkZ 
laØe.k gS] ;g pj.kksa esa ugha gks 
ldrk gSA
laØe.k] 6 → 2 mRltZu gS] ;g pj.kksa esa gks ldrk gSA
55.	 (a)

56.	 (a)	:	igys bysDVªkWu osQ fu"dklu osQ ckn 'ks"k ijek.kq gkbMªkstu tSls 
ijek.kq gksaxsA blfy,]] ijek.kq ls nwljs bysDVªkWu dks fu"dkflr djus osQ fy, 

vko';d ÅtkZ gS] E = × =13 6
2
1

54 4
2

. . eV

\	 oqQy vko';d ÅtkZ = 33.6 + 54.4 = 88.0 eV

57.	 (a)	:	fjMcxZ osQ lw=k osQ vuqlkj] 
1 1 1

2 2λ
= −





R

n nf i

;gk¡, nf = 1, ni = n  ∴ = −






⇒ = −





1 1
1

1 1
1

1
2 2 2λ λ

R
n

R
n

� ...(i)

lehdj.k (i) osQ nksuksa i{kksa dks l ls xq.kk djus ij]

	
1 1

1 1
1

1
2 2= −



 = −λ

λ
R

n R n
;k

;k	
1

1
1 1 1

2 2n R n
R

R
= − =

−
λ

λ
λ

;k   ;k n
R

R
=

−
λ

λ 1

58.	 (b)	:	nh xbZ vkÑfr ls] Hkkx B esa ijek.kq bysDVªkWu ls vf/dka'k ÅtkZ 
W dks vo'kksf"kr djsxk vkSj lHkh fn'kkvksa esa] lcls NksVh rjaxnS?;Z osQ 
fofdj.k dks iqu% fofdfjr djsxk] tc ijek.kq viuh fuEure voLFkk esa 
okil vk tk,xkA

59.	 (a)	:	gkbMªkstu LisDVªe dh rjaxnS?;Z dks blosQ •kstdrkZ osQ uke ij 
,d lw=k ;k Js.kh esa O;ofLFkr fd;k tk ldrk gSA ijkcSaxuh LisDVªe osQ fy, 
Js.kh dks ykbeSu Js.kh dgk tkrk gS] n`'; LisDVªe osQ fy, ckej Js.kh] vkSj 
vojDr {ks=k osQ fy, gekjs ikl ik'ku Js.kh gSA

L
D E

n2 = 2

n2 = 1 K

n = 6
n = 5
n = 4
n = 3

n = 2

n = 1

ijkcSaxuh Js.kh rc çkIr gksrh gS] tc ijek.kq dh ÅtkZ mPp voLFkkvksa ls 
n = 1 osQ laxr ÅtkZ Lrj rd fxjrh gSA bl çdkj] ijkcSaxuh fofdj.k osQoy 
fn, x, laØe.kksa esa ls E2 ls E1 rd laØe.k osQ lkFk gh laHko gks ldrk gSA

60.	 (b)	:	 U
ke
R

F
dU
dR

ke
R

= − = − = −
2

3

2

42
3
2

,

ysfdu] F
mv

R
mv

R
ke
R

= ⇒ =
2 2 2

4
3
2

lkFk gh] mvR
nh

=
2π

 _ gy djus ij gesa çkIr gksrk gS] R
ke m

n h
=

6 2 2

2 2
π

61.	 (a)	:	gkbMªkstu ijek.kq osQ cksj ekWMy esa]
noha voLFkk esa bysDVªkWu dh xfrt ÅtkZ gS]

K
me

h n n
= =

4

0
2 2 2 28

13 6
ε

.
eV  tgk¡] 

me
h

4

0
2 28

13 6
ε

= . eV

noha voLFkk esa bysDVªkWu dh fLFkfrt ÅtkZ gS]

U
me
h n n

=
−

=
−2

8
27 24

0
2 2 2 2ε

.
eV

noha voLFkk esa bysDVªkWu dh oqQy ÅtkZ gS]

E K U
me

h n
me
h n

= + = −
4

0
2 2 2

4

0
2 2 28

2
8ε ε

=
−

=
−me

h n n

4

0
2 2 2 28

13 6
ε

.
eV    ∴ = −

K
E

1

62.	 (d)	:	 υ = −





= = −R
R1

2
1

4
3
4

203972 2
1cm

He-ijek.kq (Z = 2) esa leku laØe.k osQ fy,]

υ = −



 =

×
RZ

R2
2 2

21
2

1
4

3 2
4

 = 20397 × 4 = 81588 cm–1

63.	 (c)	:	cksj dh noha d{kk esa bysDVªkWu dh pky] v
c
n

= α

tgk¡, α
π

=
2 2Ke

ch
 ⇒  a = 0.0073   \  v

c
n

= × 0 0073.

n = 1 osQ fy,, v
c

1
8

1
0 0073 3 10 0 0073= × = × ×. .  = 2.19 × 106 m/s

n = 2 osQ fy,, v
c

2
8

2
0 0073

3 10 0 0073
2

= × =
× ×

.
.

 = 1.01 × 106 m/s

n = 3 osQ fy,, v
c

3
8

3
0 0073

3 10 0 0073
3

= × =
× ×

.
.

 = 7.3 × 105 m/s

64.	 (b)	:	mu = 2 mv; v = u/2  ∆E mu m v mu= − × =
1
2

1
2

2
1
4

2 2 2

fuEure voLFkk ls çFke mÙksftr voLFkk rd gkbMªkstu ijek.kq dks mÙksftr 
djus osQ fy, U;wure mÙkstu ÅtkZ gSA

= –3.4 – (–13.6) eV = 10.2 eV ; 
1
4

10 22mu = . eV ; u
m

= 





40 8 1 2. ( ) /eV

65.	 (d)

66.	 (a)	:	ik'ku Js.kh esa mRlftZr iQksVkWu dh vko`fÙk;k¡ gSa

 υ = −





Rc
n

1
4

1
2 2  tgk¡] n = 4, 5, 6, ........

n osQ laxr mPpre vko`fÙk = ∞

\	 υmPpre =
Rc
16

=
× × ×− −1 097 10 3 10

16

7 1 8 1. m m s

	           = 0.205 × 1015 s–1 = 3.7 × 1014 s–1 = 2.05 × 1014 Hz

67.	 (b)	:	fjMcxZ lw=k }kjk] 
1
λ

 = RZ2 
1 1

1
2

2
2n n

−






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Kα js•k osQ fy,] n1 = 1, n2 = 2,

\	
1
λ

= RZ2 
3
4







    ⇒   Z2 = 
4

3
4

3 10 0 76 107 10Rλ
=

× ×( )−( ) .

⇒	 Z2 = 
4 10
3 0 76

40 100
2 28

20 10
1 5

3 2

2
×
×

=
×

=
×

. .
( )

( . )

⇒	 Z = 
20
1 5

10
40
3

10 40
10
9.

× = = ≈ 40

68.	 (b)	:	ge tkurs gSa, f
Rc

Z= −
3

4
1( )

;k 4 2 10
3 1 1 10 3 10

4
118

7 8
.

.
( )× =

× × × ×
−Z

gy djus ij gesa izkIr gksrk gS] Z = 42

69.	 (b)	:	gkbMªkstu ijek.kq osQ fy,]

1
λ

= R
1 1

1
2

2
2n n

−






   ;k    

1
λ

 = 10
1

2
1

4
7

2 2−





;k    
1
λ

 = 10
1
4

1
16

7 −





  ;k  
1
λ

 = 
3 10

16

7×

\	 u = 
c
λ

 = 
3 10 3 10

16

8 7× × ×
  ;k   u =

9
16

  × 1015 Hz

;k	 vko`fÙk = 0.5625 × 1015 Hz = 5.6 × 1014 Hz

70.	 (c)	:	En = – 
mZ e

n h

2 4

0
2 2 28ε

,

blfy,] hf = + 
mZ e

h

2 4

0
2 28ε

1
16

1
25

−





   \  f = 
mZ e

h

2 4

0
2 38

9
16 25ε ×







� …(i)

vkSj vko`fÙk] f4 =
Z e m

n h
Z e m

h

2 4

0
2 3 3

2 4

0
2 3 34 4 4ε ε

=
( )

� …(ii)

\	 f/f4 = 18/25, blfy,] m = 5

71.	 (a)	:	Ka X-fdj.k osQ fy,, (Z – 1)2 l = fu;rkadA

vr%] (9 – 1)2 l = (Z – 1)2 (4l)

(Z – 1)2 = 
64
4

 = 16  ⇒  Z – 1 = 4 ;k Z = 5

72.	 (b)

73.	 (a)	:	P = VI
blfy,] owQfyt uyh }kjk •haph xbZ oqQy 'kfDr] PT = VI = 200 W
D;ksafd 0.5% ÅtkZ bysDVªkWu }kjk ogu dh tkrh gSA

X&fdj.kksa }kjk ogu dh tkus okyh 'kfDr] PT = 
0 5
100

.
 × 200 = 1 W

74.	 (a)	:	lU;wure = 
hc
eV

= =
12400
40000

0 31.  Å  

40 kV ij : lU;wure = 
12400
40000

 = 0.31 Å 

Ka dh rjaxnS?;Z vuqiz;qDr foHko ij fuHkZj ugha djrh gSA

Ka osQ fy,, X-fdj.k] 
3
4

13 6 1 2.( ) −( ) = =Z E
hc

Kλ α

λ αK =
1216
0 93.

Å vkSj fn;k x;k gS fd; λ αK = 3 lU;wure ⇒ 
1216

1 2( )Z −
= 3 × 0.31 

⇒ − = ⇒ − = ⇒ =( )
.

Z Z Z1
1216
0 93

1308 1 36 372 �

75.	 (a)	:	
1 1 1

1
2

2
2λ

∝ −



n n

   ⇒  
λ

λ
U; wure

vf/dre
=

−





−
∞







=

1
2

1
3

1
2

1
5
9

2 2

2

1.	 (d)	:	noha d{kk esa bysDVªkWu dh oqQy ÅtkZ] E
Z

nn =
−13 6 2

2
.

eV

noha d{kk esa bysDVªkWu dh xfrt ÅtkZ] K.E.
.

eV=
13 6 2

2
Z

n

noha d{kk esa bysDVªkWu dh fLFkfrt ÅtkZ] P.E. =
−27 2 2

2
.

eV
Z

n

bl çdkj] bysDVªkWu dh oqQy ÅtkZ] En = –xfrt ÅtkZ = 
fLFkfrt mQtkZ

2
\	 xfrt ÅtkZ = 3.4 eV� [fn;k gS] En = –3.4 eV]
	 fLFkfrt mQtkZ = 2 × –3.4 = – 6.8 eV

2.	 (a) : H&ijek.kq dh pkSFkh d{kk dh ÅtkZ = − × = −13 6
1

16
0 85. . eV

blfy, eqDr ÅtkZ = oqQy ÅtkZ – pkSFkh d{kk dh vk;uu ÅtkZ
= 15 – 0. 85 = 14.15 eV

3.	 (d) : cksj dk ijek.kq ekWMy osQoy ,dy bysDVªkWu iztkfr osQ fy, ekU; 
gSA ,d ,dy vk;fur fuvkWu esa ,d ls vf/d bysDVªkWu gksrs gSaA blfy, 
fodYi (d) lgh gSA

4.	 (b) : fn;k x;k gS; æO;eku] m = 0.5 g = 0.5 × 10–3 kg
vkbaLVkbu æO;eku&ÅtkZ rqY;rk osQ vuqlkj]
E = mc2 = 0.5 × 10–3 × (3 × 108)2 = 4.5 × 1013 J

5.	 (d)	:	çFke mÙksftr voLFkk osQ fy,] n = 2

f}rh; mÙksftr voLFkk osQ fy,] n = 3 ∴ = = =
T
T

n
n

1

2

2
2

1
2

2

2
3
2

9
4

6.	 (b)	:	fn;k x;k gS] r1 = 5.3 × 10–11 m

noha d{kk gkbMªkstu ijek.kq dh f=kT;k gS] r
n
Zn = ×0 53
2

. Å

gkbMªkstu ijek.kq dh rhljh vuqer d{kk dh f=kT;k gS] r3 = 0 53
3
1

2
. ×

( )
 Å

r3 = 47.7 × 10–11 m; r3 = 4.77 × 10–10 m  ;k 4.77 Å

7.	 (d)	:	ckej Js.kh esa lcls NksVh rjaxnS?;Z] tc ∞ ls n rd bysDVªkWu dk 
laØe.k gksrk gS = 2
1 1

2
1

2 2λ
= −

∞






R  ; 
1

2 42λ
= =

R R
� ... (i)

czsosQV Js.kh osQ fy,]

1
1

1
4

1 1
4 16

2
2 2 2′

= ( ) −
∞





 = 



 =

λ
R R

R � ... (ii)

(i) dks (ii) ls foHkkftr dhft,] gesa çkIr gksrk gS] ′ = =
λ
λ

16
4

4   ⇒ ′ =λ λ4

8.	 (d)	:	X&fdj.k dh ÅtkZ = h
hc

υ
λ

=

pw¡fd] xfrt ÅtkZ vf/dre gS] bl çdkj l U;wure gSA
blfy,] mRlftZr X&fdj.k osQ :i esa ÅtkZ = bysDVªkWu dh ÅtkZ

hc
eV

λ U; wure
=   ⇒ = ×λ U; wure

hc
e V

1
  ⇒ ∝λ U; wure

1
V
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fojpu dh lkekU; fof/;k¡] xq.k/eZ vkSj vfHkfozQ;k,¡_ C-X vkca/ 
dh izo`Qfr_ izfrLFkkiu vfHkfØ;kvks dh fØ;kfof/_ 
mi;ksx% MkbDyksjksesFksu] VªkbDyksjksesFksu] VsVªkDyksjksesFksu] vk;ksMksiQkWeZ] 
I+ksQvkWu ,oa DDT dk i;kZoj.kh; izHkkoA

,sfyiSQfVd ;k ,sjkseSfVd gkbMªksdkcZu osQ Hkhrj leku la[;k esa gSykstu 
ijek.kqvksa }kjk ,d ;k vf/d gkbMªkstu ijek.kqvksa osQ çfrLFkkiu osQ 
ifj.kkeLo:i cuus okys ;kSfxdksa dks gSykstu O;qRiUu ekuk tkrk gSA
,sYosQUl osQ gSykstu O;qRiUu dks ,sfYdy gSykbM~l osQ :i esa tkuk 
tkrk gSA
gSyks,sYosQu] ftlesa gSykstu ijek.kq lar`Ir dkcZu ijek.kq ls ca/k gksrk 
gSA nwljh vksj] gSykstu O;qRiUu ftlesa gSykstu ijek.kq ,d vlar`Ir 
gkbMªksdkcZu ls ca/k gksrk gS] mls ,YosQukby gSykbM dgk tkrk gSA 
tc gSykstu ijek.kq ,sjkseSfVd oy; ls ca/k gksrk gS] rc O;qRiUu dks 
,sfjy gSykbM dgk tkrk gSA

CH3CH2-Cl
Dyksjks,Fksu 

(,sfYdy gSykbM)

Cl

Dyksjkscsathu 
(,sfjy gSykbM)

CH3-CH=C-CH3

Cl

2&Dyksjks&2&C;wVhu

CH2=CH-Cl
Dyksjks,Fkhu 

(,YosQfuy gSykbM~l)

çkFkfed ,sfYdy gSykbM (Primary alkyl halide) % tc gSykstu 
ijek.kq çkFkfed dkcZu ijek.kq ls tqM+k gksrk gS] vFkkZr] dkcZu ijek.kq  
tks jSf•d J`a•yk esa osQoy ,d vkSj dkcZu ls tqM+k gksrk gS] rc 
;kSfxd dks çkFkfed ,sfYdy gSykbM dgk tkrk gS] tSls] CH3Br, 
CH3CH2Br, CH3CH2CH2Br, vkfnA
f}rh;d ,sfYdy gSykbM (Secondary alkyl halide)% tc gSykstu 
ijek.kq f}rh;d dkcZu ijek.kq ls tqM+k gksrk gS] vFkkZr dkcZu ijek.kq  
nks vkSj dkcZu ijek.kqvksa ls tqM+k gksrk gS] rc ;kSfxd dks f}rh;d 
,sfYdy gSykbM dgk tkrk gSA
mnkgj.k osQ fy,] CH3-CH-CH3,

Cl

CH3-CH-CH2-CH3

Cl
r`rh;d ,sfYdy gSykbM (Tertiary alkyl halide) % tc gSykstu 
ijek.kq r`rh;d dkcZu ijek.kq ls tqM+k gksrk gS] ;kuh] dkcZu ijek.kq  
rhu vkSj dkcZu ijek.kqvksa ls tqM+k gksrk gS] rc ;kSfxd dks r`rh;d 
,sfYdy gSykbM osQ :i esa tkuk tkrk gS] mnkgj.k osQ fy,]

CH3-C-Cl  ;k  (CH3)3CCl

CH3

CH3

,sfylkbfDyd gSykbM (Alicyclic halide)% ;fn gSykstu ijek.kq 
lkbDyks ,sfYdy lewg esa ca/ tkrk gS rks bls ,fylkbfDyd gSykbM 
dgk tkrk gSA

mnkgj.k osQ fy,] 

Cl

(lkbDyksgsfDly DyksjkbM)

,sfyfyd gSykbM~l (Allylic halides)% bu gSykbMksa esa] gSykstu 
dkcZu&dkcZu f}&vkca/ osQ fudV esa sp3&ladfjr dkcZu ijek.kq ls 
tqM+k gksrk gS] ;kuh] ,sfyfyd dkcZu lsA

CH2=CH-CH2Cl
1 2 3

3&DyksjksçkWi&1&bZu

csaftfyd gSykbM~l (Benzylic halides) % bu gSykbMksa esa] gSykstu 
,d ,sjkseSfVd oy; osQ fudV esa sp3&ladfjr dkcZu ijek.kq ls tqM+k 
gksrk gS] ;kuh csaftfyd dkcZu ls] mnkgj.k osQ fy,]

CH2X
C

R1

R2
X

X

csaftfyd vkSj ,sfyfyd gSykbM çkFkfed] f}rh;d ;k r`rh;d gks 
ldrs gSaA X gSykstu gSA
foukbfyd gSykbM~l (Vinylic halides)% bu gSykbMksa esa gSykstu 
dkcZu&dkcZu f}&vkca/ osQ dkcZu ijek.kqvksa esa ls ,d ls tqM+k gksrk 
gS] ;kuh] foukbfyd dkcZu lsA

CH2=CH-X
X

gSyks,sYosGu rFkk gSyks,sjhu
(Haloalkanes and Haloarenes)

NCERT Topicwise Analysis of Previous 5 Years’ NEET Questions
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No. of Questions

Total
2019 2020 2021 2022 2023
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gSyks,sjhu – 1 1 2 – 4
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ikB~;ÿe (Syllabus)
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gSyks,sYds u (HALOALKANES)
	z gSykstu ijek.kqvksa dh laxr la[;k }kjk ,d ;k vf/d gkbMªkstu 

ijek.kqvksa osQ çfrLFkkiu }kjk ,sYosQUl ls çkIr ;kSfxdksa dks ,sYosQUl 
;k gSyks&,sYosQUl osQ gSykstu O;qRiUu dgk tkrk gSA

	z mUgsa lkekU; lw=k] RX ;k CnH2n + 1 X }kjk n'kkZ;k tkrk gSA tgk¡ 
X Ýyksjhu] Dyksjhu] czksehu ;k vk;ksMhu dks n'kkZrk gSA gkyk¡fd] 
ÝyksjkbM vU; gSykstu O;qRiUu ls cgqr vyx O;ogkj djrs gSaA

ukeiºfr (Nomenclature)
bUgsa ,sYosQUl osQ gsyksO;qRiUu osQ :i esa ukfer fd;k x;k gSA mnkgj.k 
osQ fy,]

CH3

CH3Cl

H3C
H2C

Br
Br

r`rh;d&C;wVkby DyksjkbM
2&Dyksjks&2&feFkkbyçksisu

,fyy czksekbM
3&czkseksçkWi&1&bZu

czksekslkbDyksgsDlsu

6&czkseks gsIVk&1,5&MkbZu&3&vkbu

H3C

H2C

H3C
Br Br

Br

Cl

H3C

CH3 CH3
CH3

CH3

CH3

vkblksçksfiy czksekbM
2&czkseksçksisu vkblksC;wfVy DyksjkbM

1&Dyksjks&2&feFkkbyçksisu
fu;ksisaVkby czksekbM

1&czkseks&2,2&MkbfeFkkbyçksisu

C—X vkca/k dh izœfr (Nature of C—X Bond)
	z gSyks,sYosQu esa] gSykstu ijek.kq ,d ,sfYdy lewg ls ca/k gksrk 

gSA dkcZu ijek.kq sp3 ladfjr gSA
	– dkcZu vkSj gSykstu ijek.kqvksa dh fo|qr ½.kkRedrk esa cM+s 
varj osQ C-X vkca/ vR;f/d /zqohÑr lgla;kstd vkca/ 
gSA mPp fo|qr ½.kkRedrk osQ dkj.k gSykstu bysDVªkWuksa dks 
dkcZu ls nwj •haprk gSA

 C δ+  X δ–

dkcZu ij ;g /ukRed vkos'k bls ukfHkdjkxh vkØe.k osQ fy, 
vfrlaosnu'khy cukrk gSA

	z gSyks,sYosQu esa tSls&tSls dksbZ Ýyksjhu ls vk;ksMhu dh vksj c<+rk 
gS] C-X vkca/ dh vkca/ lkeF;Z vkca/ dh yackbZ esa o`f¼ osQ 
lkFk ?kVrh tkrh gSA

C  F C  Cl C  Br C  I

p&d{kdks osQ vkdkj esa o`f¼

vkca/ dh yackbZ esa o`f¼

vkca/ lkeF;Z esa o`f¼

fojpu dh fof/k;k° (Methods of Preparation)
1-	 ,sYdksgkWy ls (From alcohols)
,sfYdy gSykbM~l dks ,sYdksgkWy ls dbZ rjhdksa ls fojpu fd;k tk 
ldrk gS%

	z gkbMªkstu gSykbMksa dh fØ;k

R  Cl + H2O

R  Br + H2O

R  I + H2O
 ;k KI + H3PO4

R  OH

HCl@futZyh; ZnCl2

HBr/H2SO4, fjÝyDl
lkaæ H2SO4, ;k KBr

HI, fjÝyDl

	– mijksÙkQ vfHkfØ;k osQ çfr gSykstu vEy dh vfHkfØ;k'khyrk 
dk Øe gS% HI > HBr > HCl

	– mijksÙkQ vfHkfØ;k osQ çfr fofHkUu ,sYdksgkWy dh vfHkfØ;k 
dk Øe gS% r`rh;d > ekè;fed > çkFkfed

	z iQkWLiQksjl gSykbM~l dh fØ;k

R  Cl + POCl3 + HCl

R  Cl + H3PO3

R  Br + H3PO3

R  I + H3PO3

PCl5

PCl3

(yky P + Br2)

(yky P + I2)

PBr3

PI3

R  OH

	z fFk;ksfuy DyksjkbM dh fØ;k

R-OH + SOCl2 fifjMhu  R-Cl + SO2↑ + HCl↑
nks xSlh; mRikn iyk;u ;ksX; gSa] blfy, vfHkfØ;k ls 'kq¼ 
,sfYdy gSykbM feyrs gSaA

2-	 ,sYosQUl dk gSykstuhdj.k (Halogenation of alkanes)

R-H + X2 hu
or 250 – 400°C  RX + HX

fdlh fo'ks"k gSykstu osQ fy, gkbMªkstu dk vo'kks"k.k bl Øe esa 
gksrk gS% ,sfyfyd > 3° > 2° > 1° > CH4
mijksÙkQ vfHkfØ;k osQ fy, gSykstu dh vfHkfØ;k'khyrk Øe dk 
ikyu djrh gS% 

F2 > Cl2 > Br2 > I2
3-	 ,sYdhuksa ls (From alkenes)

	z ,sYdhu esa gkbMªkstu gSykbMksa dk ;ksx
,sYdhu gkbMªkstu gSykbM osQ ,d v.kq dks la;kstu dj ,sfYdy 
gSykbM cukrs gSaA

C  C  C  C + HX

H X

Cl

CH3  CH  CH2 + HCl CH3  CH  CH3

vfHkfØ;k bysDVªkujkxh la;kstu fØ;kfof/ dk ikyu djrh gS vkSj 
ekdkZsfudkWiQ osQ fu;e osQ vuqlkj gksrh gSA gkyk¡fd] isjksDlkbM 
dh mifLFkfr esa] HBr dk ;ksx ,aVh&ekdkZsfudkWiQ osQ fu;e osQ 
vuqlkj gksrk gSA

CH3  CH  CH2 + HBr

CH3  CH  CH3 CH3  CH2  CH2Br

Br
(ekdkZsfudkWiQ dk la;kstu)

(,aVh&ekdkZsfudkWiQ dk la;kstu)

isjksDlkbM dh vuqifLFkfr isjksDlkbM dh mifLFkfr
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,aVh&ekdkZsfudkWiQ fu;e dks isjksDlkbM çHkko ;k •jk'k çHkko osQ :i 
esa Hkh tkuk tkrk gSA HCl vkSj HI isjksDlkbM çHkko ugha fn•krs gSaA

	z gSykstu dk la;kstu

C=C BrCH2-CH2Br+ Br2
H H
H H

fofluy&fMczksekbM

CCl4

4-	 gSykbM fofue; fof/ (Halide exchange method)

R-Cl + NaI 
'kq"d ,lhVksu

 R-I + NaCl
	z bl fof/ ls ,sfYdy vk;ksMkbM rS;kj fd;s tkrs gSaA bls fiQaosQyLVhu 

vfHkfØ;k osQ :i esa tkuk tkrk gSA
AgF, CoF2, SbF3 ;k Hg2F2 tSls vdkcZfud ÝyksjkbM~l osQ lkFk 
,sfYdy DyksjkbM dh vfHkfØ;k djosQ gSykbM fofue; fof/  
}kjk Ýyksjks,sYosQUl Hkh rS;kj fd;k tk ldrk gSA bls LokVZ dh 
vfHkfØ;k osQ :i esa tkuk tkrk gSA

2CH3CH2Cl + Hg2F2   → 2CH3CH2F + Hg2Cl2
ejD;wjl 
ÝyksjkbM

eD;Zwjl 
DyksjkbM

HkkSfrd xq.k (Physical Properties)
	z fupys lnL; (CH3Cl, CH3Br vkSj C2H5Cl) xSlsa gSa vkSj vU; 

ehBh xa/ okys rjy inkFkZ gSaA
	z ,sfYdy gSykbM çÑfr esa èkzqoh; gksrs gSa ysfdu ty osQ lkFk 

H&vkca/ cukus ;k ekStwnk H&vkca/ks dks rksM+us esa vleFkZrk osQ 
dkj.k vke rkSj ij ty esa v?kqyu'khy gksrs gSaA

	z ;s ,sYdksgkWy] bZFkj] csathu vkfn esa ?kqyu'khy gksrs gSaA
	z mPp vkf.od Hkkj osQ dkj.k gsyks,sYosQuksa dk DoFkukad laxr 

,sYosQuksa dh rqyuk esa dkiQh vf/d gksrk gSA
	z fdlh fn, x, ,sfYdy lewg osQ fy, gSykbMksa osQ DoFkukad vkSj 

?kuRo esa Øekuqlkj Øe dk ikyu gksrk gS%
RI > RBr > RCl > RF

	z fdlh fn, x, gSykstu osQ fy, ,sfYdy gSykbM osQ DoFkukad 
,sfYdy lewg osQ vkdkj esa o`f¼ osQ lkFk c<+rs gSaA

1.	 fuEufyf•r osQ DoFkukad esa nh xbZ ço`fÙk 
dks Li"V djsa%

MeI > MeBr > MeCl > MeF > CH4
mÙkj	%	vkdkj esa o`f¼ (vk;ksMhu ijek.kq lcls cM+k gksuk) vkSj vkf.
od Hkkj vf/d okUMjokYl osQ vkd"kZ.k cy osQ fy, ftEesnkj gSa 
tks f}/zqoh;&f}èkzqoh; vkd"kZ.k ij gkoh gks tkrs gSaA

jklk;fud xq.k (Chemical Properties)
	z ,sfYdy gSykbM fo|qr ½.kkRedrk varj osQ dkj.k vR;f/d 

vfHkfØ;k'khy gksrs gSa ftlosQ ifj.kkeLo:i /zqoh; C-X vkca/ 
curk gSA

	z ,sfYdy gSykbM fofHkUu çdkj dh vfHkfØ;kvksa ls xqtjrs gSa vkSj 
dkcZfud la'ys"k.k esa cgqr mi;ksxh ;kSfxd gSaA

1.	 �ukfHkdjkxh izfrLFkkiu vfHkfÿ;k,° 
(Nucleophilic Substitution Reactions)

	z èkzqoh; C-X vkca/ esa δ+ vkos'k osQ lkFk dkcZu ijek.kq ij 
ukfHkdjkxh }kjk çfrLFkkiu vfHkfØ;k nsus osQ fy, vklkuh ls 
vkØe.k fd;k tkrk gSA ,sfYdy gSykbMksa dh vfHkfØ;k'khyrk 
Øe gS%

R – I > R – Br > R – Cl > R – F
bl vfHkfØ;k'khyrk Øe dks vf/d vkca/ yackbZ (cU/ izcyrk 
osQ fy, vf/dre) osQ vk/kj ij le>k;k x;k gS tks vkca/ ÅtkZ 
dks de djrk gS vkSj v.kq dks de LFkk;h cukrk gSA

SN1 (,dkf.od ukfHkdjkxh çfrLFkkiu) vfHkfØ;k
	z SN1 vfHkfØ;kvksa dh nj osQoy ,sfYdy gSykbM~l dh lkaærk ij 

fuHkZj djrh gS vkSj ukfHkdjkxh dh lkaærk ls LofØ;kfof/ gksrh 
gSA ;g nj fu;e crkrk gS fd vfHkfØ;k nks pj.kksa esa gksrh gSA

R X— R+ R—Nu–X–

/hek
Nu–

rhoz
igys pj.k esa dkckZsoSQVk;u dk fuekZ.k 'kkfey gSA ;g dne /hek 
gS vkSj blfy, nj&fu/kZj.k dne gSA tSls]

C X  (–X) C C NuNu
CH3

CH3

CH3

CH3 CH3

CH3

CH3

CH3

CH3

/hek rhoz
vk;uhdj.k

mRiknr`rh;d&C;wVkby dkckZsosQVk;ur`rh;d&C;wVkby gSykbM

nwljs pj.k esa] dkckZsoSQVk;u rqjar ukfHkdjkxh osQ lkFk vfHkfØ;k 
djrk gSA ;g pj.k rhoz gS vkSj blfy, vfHkfØ;k dh nj dks 
çHkkfor ugha djrk gSA

	z ;fn ,sfYdy gSykbM çdkf'kd :i ls lfØ; gS] rks mRikn ,d 
jslfed feJ.k gSA

	z fdlh fn, x, ,sfYdy gSykbM osQ fy, vfHkfØ;k'khyrk Øe 
bl çdkj gS%
r`rh;d (3°) > ekè;fed (2°) > çkFkfed (1°)
bl Øe dks ,sfYdy lewgksa osQ +I çHkko osQ vk/kj ij le>k;k 
x;k gS tks C-X vkca/ dh /zqork dks c<+krk gS] ftlls ;g 
vf/d vfHkfØ;k'khy gks tkrk gSA

dkckZsosQVk;u dh iquO;ZoLFkk
SN1 vfHkfØ;kvksa esa ;g ns•k x;k gS fd ços'k 

djus okyk lewg (Z) ml dkcZu ijek.kq ls fHkUu dkcZu ijek.kq ls 
tqM+ tkrk gS ftlls vof'k"V lewg (X) tqM+k FkkA mnkgj.k osQ fy,]

: 

Z

ZCH3CH2CH2X CH3CHCH3

: Z

X

CH3  CH  CH  CH3

CH3

CH3  CH  CH2  CH3

CH3

Z

: Z

X

CH3  C  CH  CH3 CH3  C  CH  CH3

CH3

CH3 CH3

CH3

Z
SN1 vfHkfØ;k esa ,d dkckZsosQVk;u eè;orhZ curk gS] ;fn çfØ;k 
esa ;g vf/d LFkk;h gks tkrk gS rks dkckZsosQVk;u iquO;ZofLFkr gks 
tk,xkA tSlk fd igys ppkZ dh xbZ gS] dkckZsosQVk;u dh LFkkf;Ro 
dk Øe gS%
3° > 2° > 1° > feFkkby
,d de LFkk;h dkckZsosQVk;u vf/d LFkk;h dkckZsosQVk;u cukus osQ 
fy, iquO;ZofLFkr gksrk gSA
gkbMªkstu ijek.kqvksa osQ LFkkukarj.k osQ dkj.k iquO;ZoLFkk gks ldrh 
gS] mngkj.k
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CH3 C CH2

H

H

CH3 C CH3

H
1,2&gkbMªkbM 
LFkkukarj.k

1° dkckZsdsVk;u
2° dkckZsdsVk;u

CH3

CH3

CH3

CH3

C CH CH3

H

CH3C CH2

2° dkckZsdsVk;u
3° dkckZsdsVk;u

1,2&gkbMªkbM 
LFkkukarj.k

iquO;ZoLFkk ,sfYdy ;k fiQukby lewg osQ LFkkukarj.k osQ dkj.k Hkh 
gks ldrh gS] mnkgj.k osQ fy,]

CH3

3

CH3

CH3

CH3

CH3CH2C CH2

CH

C

1° dkckZsosQVk;u
3°  dkckZsosQVk;u

1,2&feFkkby
LFkkukarj.k

CH3 CH3

CH3

CH3CH3

CH3
1,2-fiQukby

C CH

C H56

C CH

C6H 5

2°  dkckZsosQVk;u  dkckZsosQVk;u3° 

LFkkukarj.k

bl çdkj] ge ;g fu"d"kZ fudkyrs gSa fd iquO;ZoLFkk (;k 1] 2 
LFkkukarj.k) osQoy vklUu dkcZu ijek.kqvksa osQ chp gksrh gS tc blosQ 
ifj.kkeLo:i vf/d LFkk;h dkckZsosQVk;u dk fuekZ.k gks ldrk gSA

SN2 (f}vkf.od ukfHkdjkxh çfrLFkkiu) vfHkfØ;k
	z SN2 vfHkfØ;kvksa dh nj ,sfYdy gSykbM vkSj ukfHkdjkxh nksuksa 

dh lkaærk ij fuHkZj djrh gSA blls Kkr gksrk gS fd vfHkfØ;k 
,d pj.k esa gksrh gSA

	z vfHkfØ;k esa ,d laØe.k voLFkk dk fuekZ.k 'kkfey gksrk gS 
ftlesa nksuksa vfHkfØ;k'khy v.kq vkaf'kd :i ls ,d nwljs ls ca/s 
gksrs gSaA

	z SN2 vfHkfØ;kvksa esa] ukfHkdjkxh dk vkØe.k ihNs dh vksj ls 
gksrk gS vkSj gSykbM vk;u lkeus dh vksj ls fudyrk gSA foU;kl 
osQ bl O;qRØe dks lkekU;r% okYMsu O;qRØe osQ :i esa tkuk 
tkrk gSA
Nu + —R  X Nu      R X     – /hek rst Nu     + R X –     

laØe.k voLFkk

+H C X C X
δ– δ–

HH

H HH

H O C H

H

H

+ X

HO HO

laØe.k voLFkk

esFkukWy

esfFky gSykbM

	z ;fn ,sfYdy gSykbM çdkf'kd :i ls lfØ; gS] rks mRikn mYVs 
foU;kl osQ lkFk Hkh çdkf'kd :i ls lfØ; gSA

	z çkFkfed ,sfYdy gSykbM SN2 fØ;kfof/ ls xqtjrs gSaA çkFkfed 
,sfYdy gSykbMksa osQ fy, vfHkfØ;k'khyrk Øe gS%
CH3X > C2H5 X > C3H7X vkfnA

bl Øe dh O;k[;k Hkkjh ,sfYdy lewgksa osQ dkj.k gksus okyh 
f=kfoe vojks/ osQ vk/kj ij dh xbZ gSA

	z ukfHkdjkxh dh de lkaærk SN1 vfHkfØ;kvksa dk i{k ysrh gS 
tcfd ukfHkdjkxh dh mPp lkaærk SN2 vfHkfØ;kvksa dk i{k 
ysrh gSA

ukfHkdjkxh çfrLFkkiu vfHkfØ;kvksa osQ oqQN mnkgj.k
ty vi?kVu

	z ,sfYdy gSykbM tyh; {kkj osQ lkFk mckyus ij ;k ue flYoj 
vkWDlkbM (AgOH) osQ lkFk vfHkfØ;k djus ij ty vi?kVu ls 
xqtjrs gSa vkSj ,sYdksgkWy cukrs gSaA
C2H5Br + AgOH  C2H5OH + AgBr
C2H5Br + NaOH  C2H5OH + NaBr
(OH– ukfHkdjkxh gS)

fofy;Elu dk la'ys"k.k
	z ,sfYdy gSykbM dks lksfM;e ;k iksVSf'k;e ,YdksvkWDlkbM osQ 

lkFk ;k lw•s flYoj vkWDlkbM osQ lkFk xeZ djus ij bZFkj fudyrs 
gSaA ukfHkdjkxh OR– gSA

	 C2H5Br + NaOCH3 �  C2H5OCH3 + NaBr
	 C2H5Br + NaOC2H5  C2H5OC2H5 + NaBr
	 2CH3Br + Ag2O  CH3OCH3 + 2AgBr
iksVSf'k;e vkSj flYoj lkbukbM osQ lkFk vfHkfØ;k

	z ,sfYdy gSykbM dks ,YdksgkWfyd iksVSf'k;e lkbukbM osQ lkFk 
xeZ djus ij ,sfYdy lkbukbM çkIr gksrk gSA CN– ukfHkdjkxh gSA

C2H5Br + KCN ,sYdksgkWy  C2H5CN + KBr
	z tc ,sfYdy gSykbM dks bFksukWfyd flYoj lkbukbM osQ lkFk xeZ 

fd;k tkrk gS] rc ,sfYdy vkblkslk;ukbM eq[; mRikn gksrs gSa] 
FkksM+h ek=kk esa lkbukbM cu ldrk gSA

C2H5Br + AgCN ,sYdksgkWy  C2H5NC + AgBr
iksVSf'k;e vkSj flYoj ukbVªkbV osQ lkFk vfHkfØ;k

	z iksVSf'k;e ukbVªkbV osQ tyh; bFksukWfyd ?kksy osQ lkFk xeZ djus 
ij ,sfYdy gSykbM eq[; mRikn osQ :i esa ,d ,sfYdy ukbVªkbV 
nsrk gS] NO2

– ukfHkdjkxh gSA
C2H5Br + K – O – N  O ,sYdksgkWy  C2H5 – O – NO + KBr

	 ,fFky ukbVªkbV
	z tc blosQ LFkku ij flYoj ukbVªkbV dk mi;ksx fd;k tkrk gS] 

rc eq[; mRikn ukbVªks,sYosQu gksrk gSA
,sYdksgkWy O

Br + AgNO2 N
O

+ AgBr
ukbVªks,Fksu

C2H5 C2H5

lksfM;e ;k iksVSf'k;e gkbMªkstu lYiQkbM osQ lkFk vfHkfØ;k
	z lksfM;e ;k iksVSf'k;e gkbMªkstu lYiQkbM osQ tyh; ,YdksgkWfyd 

?kksy osQ lkFk ,sfYdy gSykbM Fkk;ks,sYdksgkWy cukrs gSa] SH– 
ukfHkdjkxh gSA
C2H5Br + NaSH  C2H5SH + NaBr

                      ,fFky Fkk;ks ,sYdksgkWy
                       ;k ,fFky eoSZQIVu

olh; vEy osQ flYoj yo.k osQ lkFk vfHkfØ;k
	z ,sfYdy gSykbM dks ,YdksgkWfyd ?kksy esa iSQVh vEy osQ flYoj 

yo.k osQ lkFk xeZ djus ij ,LVj mRiUu gksrs gSaA ukfHkdjkxh 
R′COO– gSA
CH3COOAg + BrC2H5  CH3COOC2H5 + AgBr
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veksfu;k osQ lkFk vfHkfØ;k
	z ,sfYdy gSykbM dks 100 fMxzh lsfYl;l ij ,d lhycan VÔwc esa 

tyh; ;k ,YdksgkWfyd veksfu;k ?kksy osQ lkFk xeZ djus ij ,sehu 
vkSj prq/kZrqd veksfu;e yo.k dk feJ.k curk gSA
C2H5Br + H – NH2  C2H5NH2 + HBr

                          çkFkfed ,sehu
C2H5NH2 + BrC2H5  C2H5NHC2H5 + HBr

							         f}rh;d ,sehu
(C2H5)2NH + BrC2H5  (C2H5)3N + HBr

                           r`rh;d ,sehu
(C2H5)3N + BrC2H5  (C2H5)4N+Br–

                                prq/kZrqd ,sehu

2.	 fuEufyf•r vfHkfØ;k SN2 ekxZ ls vkxs 
c<+rh gSA

C6H5CH2Br + NaN3  C6H5CH2N3 + NaBr
(a)	 visf{kr nj fLFkjkad osQ fy, ,d lehdj.k fy•saA
(b)	 vfHkfØ;k osQ fy, ,d fLFkfrt ÅtkZ vkjs• cuk,aA
(c)	 ;fn lksfM;e ,tkbM dh lkaærk nksxquh dj nh tk, rks 
vfHkfØ;k dh nj oSQls cnysxh\
mÙkj	%	(a) nj ¾ k[C6H5CH2Br] [NaN3]

(b)	

fLF
kfr

t 
Åt

kZ

vfHkfØ;k funsZ'kkad
(c)	nj nksxquk gks tk,xkA

3.	 iksVSf'k;e lkbukbM R&X osQ lkFk vfHkfØ;k djosQ 
,sfYdy lkbukbM nsrk gS] tcfd flYoj lkbukbM ,d çeq• 
mRikn osQ :i esa vkblkslkbukbM cukrk gSA le>kb, D;ksa\
mÙkj	%	iksVSf'k;e lkbukbM ,d vk;fud ;kSfxd gS] K+[C ≡ N:]–] 
ftlesa dkcZu vkSj ukbVªkstu çR;sd esa bysDVªkWuksa dk ,dy ;qXe gksrk 
gSA pw¡fd dkcZu ij ,dy ;qXe bls vf/d vfHkfØ;k'khy cukrk 
gS] dkckZsfu;e vk;u] R+] dkcZu ijek.kq ij çkFkfedrk ls vkØe.k 
djrk gS vkSj bl rjg ,d ,sfYdy lkbukbM cukrk gSA

R+ + [:C  N:]–  R – CN:C
                            ,sfYdy lkbukbM

nwljh vksj] AgCN ,d lgla;kstd ;kSfxd gS vkSj osQoy ukbVªkstu 
esa bysDVªkWuksa dk vosQyk tksM+k gksrk gSA bl çdkj] dkckZsfu;e vk;u 
ukbVªkstu osQ ekè;e ls vkØe.k djrk gS vkSj bl rjg ,d ,sfYdy 
vkblkslkbukbM cukrk gSA

Ag – C  N: + RX  RNC + AgX

4.	 RCl dks /hjs&/hjs ROH esa tyh; vi?kVu fd;k tkrk 
gS ysfdu vfHkfØ;k feJ.k esa KI dh mRçsjd ek=kk la;kstu us 
ij vfHkfØ;k çcy gksrh gSA le>kb, D;ksa\
mÙkj	%	vk;ksMkbM ,d çcy ukfHkdjkxh gS tks RCl osQ lkFk rsth ls 
vfHkfØ;k djosQ RI cukrk gSA DyksjkbM dh rqyuk esa vk;ksMkbM 
Hkh ,d csgrj vof'k"V lewg gS] blfy, R-OH cukus osQ fy, RI 
rsth ls gkbMªksykbTM gksrk gS vkSj I–, dks iquthZfor djrk gS] tks 
vfHkfØ;k esa iqu% pfØr gksrk gSA

KI [KI → K+ + I–]

RCH2Cl + OH2
/hek
–Cl– RCH2OH

RCH2OHRCH2I
H O, rhoz2

–I–

/kzqo.k ?kw.kZdrk ds  ckjs esa dqN cqfu;knh vo/kkj.kk,° 
(Some Basic Concepts about Optical Activity)
(a)	� lk/kj.k çdk'k% fdlh Hkh lzksr ls vkus okyk çdk'k lk/kj.k 

çdk'k dgykrk gSA blesa fofHkUu rjax nSè;Z dk çdk'k gksrk gS tks 
çlkj dh fn'kk osQ yacor lHkh laHkkfor fn'kkvksa esa iSQyrk gSA

(b)	�eksuksØkseSfVd çdk'k% ,dy rjax nSè;Z dk çdk'k] lHkh laHkkfor 
fn'kkvksa esa iSQyrk gS] eksuksØkseSfVd çdk'k dgykrk gSA

(c)	�lery /zqohÑr çdk'k% tc lkèkkj.k çdk'k dks fudksy fçTe 
ls xqtkjk tkrk gS] rks lHkh daiu lek;ksftr gks tkrs gSa vkSj osQoy 
,d gh ry esa iSQyus okys ,dy rjax nSè;Z osQ çdk'k dks xqtjus 
dh vuqefr gksrh gSA bls lery èkzqohÑr çdk'k dgrs gSaA

(d)	� iksyjkbtj% og midj.k tks lery èkzqohÑr çdk'k mRiUu djrk 
gS] iksyjkbtj dgykrk gSA

(e)	�èkzqo.k ?kw.kZdrk% lery /zqfor çdk'k osQ çfr fØ;k osQ vk/kj 
ij inkFkks± dks nks oxks± esa ck¡Vk tk ldrk gS%

	 (i)	 èkzqo.k ?kw.kZd vkSj (ii) èkzqo.k ?kw.kZd fuf"Ø;
	� blosQ ekè;e ls xqtjrs gq, ]oqQN inkFkZ lery èkzqohÑr çdk'k 

dks ?kqekrs gSa (vius iFk ls HkVdkrs gSa)];k rks nf{k.kkorZ (nf{k.k 
èkzqo.k ?kw.kZd) ;k okeorZ fn'kk (oke èkzqo.k ?kw.kZd) esaA bu inkFkks± 
dks çdkf'kd :i ls ?kw.kZd ;kSfxd dgk tkrk gSA lery èkzqohÑr 
çdk'k dks vius iFk ls ?kqekus osQ xq.k dks /zqo.k ?kw.kZd osQ :i 
esa tkuk tkrk gSA

(f)	�lefefr ry% og ry tks fdlh oLrq dks nks leku Hkkxksa esa 
foHkkftr djrk gS] lefefr ry dgykrk gSA

(g)	� vdkbjy oLrq% lefefr ry okyh oLrq (nks leku vk/s Hkkx esa 
foHkkftr dh tk ldrh gS) lefer ;k vdkbjy dgykrh gSA

(h)	� dkbjy oLrq% og oLrq ftlesa lefefr dk dksbZ ry ugha gksrk 
(nks leku vk/s Hkkxksa esa foHkkftr ugha fd;k tk ldrk) dkbjy 
(xzhd_ dkbjy&gSaM) ;k vlefer ;k vlefer dgykrh gSA ,d 
dkbjy oLrq viuh niZ.k Nfo ij vè;kjksfir ugha gksrh gSA
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	� mnkgj.k osQ fy,] fdlh O;fÙkQ osQ ck,¡ vkSj nk,¡ gkFk ,d&nwljs 
dh niZ.k Nfo;k¡ gSa vkSj ,d nwljs ij vè;kjksfir ugha fd, tk 
ldrsA

niZ.k
(i)	� èkzqo.k ?kw.kZd dh fLFkfr% dksbZ oLrq rHkh èkzqo.k ?kw.kZd gksrh gS 

(lery /zqohÑr çdk'k dks ?kqekrh gS) tc og dkbjy gksrh gSA
(j)	 �çfrfcEc :i@,usufV;ksej% os ;kSfxd tks ,d&nwljs osQ 

vè;kjksfir niZ.k Nfo;k¡ ugha cukrs gSa] çfrfcEc :i dgykrs gSa 
(xzhd% ,uSUVhvks ¾ foijhr] esjksl ¾ Hkkx) vkSj bl ?kVuk dks 
,uSUVhvksesfjTe dgk tkrk gSA

	� çfrfcEc :i osQ fy, vko';d 'krZ ;g gS fd ;g dkbjy gksuk 
pkfg,A çfrfcEc :i esa leku HkkSfrd vkSj jklk;fud xq.k gksrs 
gSaA v.kq osQ Hkhrj ijek.kqvksa osQ lewgksa dh vyx&vyx LFkkfud 
O;oLFkk osQ dkj.k lery /zqohÑr çdk'k ij mudh vyx&vyx 
fØ;k gksrh gSA

(k)	� Mk;f=kfoeleko;o% nks ;k nks ls vf/d vlefer C&ijek.kqvksa 
okys ;kSfxd esa dbZ f=kfoeleko;o gksrs gSaA ;s lHkh ,d&nwljs dh 
niZ.k Nfo;ka ugha gSaA ;s f=kfoeleko;o tks u rks ,d nwljs osQ 
vè;kjksfir gksrs gSa vkSj u gh ,d&nwljs osQ niZ.k çfrfcEc gksrs gSa] 
Mk;f=kfoeleko;o dgykrs gSaA

dkcZfud ;kSfxdksa esa èkzqo.k ?kw.kZd  
(Optical activity in organic compounds)

1874 esa] okUV gkWiQ vkSj yscsy us dkcZfud ;kSfxdksa esa èkzqo.k ?kw.kZd 
dk dkj.k lkeus j•kA mUgksaus çLrkfor fd;k fd dkcZu vius lHkh 
dkcZfud ;kSfxdksa esa VsVªkosysaV gSA dkcZu ijek.kqvksa osQ pkj vkca/ ,d 
fu;fer VsVªkgsMªksu osQ pkj dksuksa dh vksj funZsf'kr gksrs gSaA ;fn dkcZu 
ijek.kqvksa ;k lewgksa osQ lHkh pkj vkca/ pkj vyx&vyx ijek.kqvksa ;k 
lewgksa ls ca/s gksa rks C&ijek.kq dks vlefer dkcZu ijek.kq dgk tkrk 
gSA ,slk v.kq vlefer gksrk gSA ,sls v.kq ,d&nwljs osQ vè;kjksfir 
niZ.k Nfo;ka ugha cukrs gSa vkSj çfrfcEc :i gksrs gSa] ,sls ;kSfxd /zqo.k 
?kw.kZd gksrs gSaA
blfy,] ,d ;kSfxd ftlesa de ls de ,d vlefer dkcZu ijek.kq  
gksrk gS og èkzqo.k ?kw.kZd gksrk gSA

C

OH

*

H
COOHCH3

oasQæh; dkcZu ijek.kq pkj vyx&vyx lewgksa (CH3, H, OH vkSj 
COOH) ls tqM+k gqvk gSA blfy,] v.kq vlefer vkSj çdkf'kd :i 
ls lfØ; gSA

/kzqo.k leko;ork (Optical Isomerism)
,sls ;kSfxd ftudk vk.kfod vkSj lajpukRed lw=k leku gksrk gS 
ysfdu èkzqohÑr çdk'k osQ ry dks vyx&vyx fn'kkvksa esa ?kqekrs gSa] 
èkzqo.k leko;o dgykrs gSa vkSj bl ?kVuk dks /zqo.k leko;ork dgk 
tkrk gSA

	z nf{k.k èkzqo.k ?kw.kZd% èkzqo.k leko;o tks èkzqohÑr çdk'k osQ 
ry dks nkbZa vksj (?kM+h dh fn'kk esa) ?kqekrk gS] mls nf{k.k /zqo.k 
?kw.kZd (ySfVu% MsDlVj ¾ nk,a) ;k ‘D’ osQ :i esa tkuk tkrk gS 
vkSj /ukRed fpÉ }kjk n'kkZ;k tkrk gSA

	z oke èkqzo.k ?kw.kZd% èkzqo.k leko;o tks /zqohÑr çdk'k osQ ry 
dks ckbZa vksj (okekorZ) ?kqekrk gS] oke èkzqo.k ?kw.kZd (ySfVu% ysoks 
¾ ck,a) ;k ‘L’ osQ :i esa tkuk tkrk gS vkSj ½.kkRed laosQr }kjk 
bafxr fd;k tkrk gSA

	z eslks&:i% oqQN leko;o ,sls gksrs gSa ftuesa v.kq dk vk/k fgLlk 
nf{k.k èkzqo.k ?kw.kZd gksrk gS vkSj nwljk vk/k oke /zqo.k ?kw.kZd 
gksrk gS] ,sls v.kq èkzqo.k ?kw.kZd ugha gksrs gSaA bUgsa eslks&:i dgk 
tkrk gSA eslks&leko;o esa le:irk dk ,d ry gksrk gSA v.kq 
osQ ,d Hkkx dk ?kw.kZu çHkko nwljs Hkkx osQ ifjek.k osQ cjkcj vkSj 
fn'kk esa foijhr gksrk gSA ifj.kkeLo:i ,d Hkkx osQ ?kw.khZ çHkko 
dh HkjikbZ nwljs Hkkx }kjk dh tkrh gS vkSj v.kq lexz :i ls 
oSdfYid :i ls fuf"Ø; gks tkrk gSA bls vkarfjd {kfriwfrZ osQ 
dkj.k èkqzo.k fuf"Ø; dgk tkrk gSA

H  C  COOH

H  C  COOH

OH

le:irk dk ry

OH

*

*

eslks&VkVZfjd vEy
	z jslsfed feJ.k% mijksÙkQ rhu osQ vykok èkzqo.k leko;o 

,d vkSj :i esa Hkh ik, tkrs gSa ftlesa nks èkzqo.k 
(d vkSj l) leko;o fo"kqo vuqikr esa ekStwn gksrs gSaA  
ifj.kkeLo:i] nks leko;o dk ?kw.khZ çHkko ,d&nwljs }kjk fujLr 
dj fn;k tkrk gS vkSj ckgjh eqvkots osQ dkj.k feJ.k oSdfYid 
:i ls fuf"Ø; gks tkrk gSA bls jsflfed feJ.k osQ uke ls tkuk 
tkrk gSA

	z jsflekbts'ku% MsDlVªks (+) ;k ysoks (–) leko;ork dks jsflfed 
feJ.k esa ifjofrZr djus dh çfØ;k dks jsflekbts'ku dgk tkrk 
gSA bl çfØ;k esa uewus osQ vk/s Hkkx dk foU;kl mYVk dj fn;k 
tkrk gSA mnkgj.k osQ fy,] mPp rkieku vkSj ncko ij VkVZfjd 
vEy osQ oSdfYid :i ls lfØ; leko;o dk tyh; ?kksy ,d 
fuf"Ø; feJ.k (jslsfed) nsrk gSA

	z foU;kl dk O;qRØe.k% tc ukfHkdjkxh çfrLFkkiu (SN2) 
vfHkfØ;k esa vlefer dkcZu ls tqM+s ,d ijek.kq ;k lewg dks 
nwljs ukfHkdjkxh }kjk çfrLFkkfir fd;k tkrk gS] rks mRikn dk 
foU;kl ges'kk myVk gksrk gS vkSj blfy, lery /zqohÑr çdk'k 
dk funZs'kkRed çHkko myV tkrk gSA
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H  C  OH + PCl5 Cl  C  H

CH3 CH3

COOH COOH
SN2 aq. KOH

(+) ySfDVd vEy HO  C  H

CH3

COOH

(–) ySfDVd vEy
	z foU;kl dk çfr/kj.k% fdlh jklk;fud vfHkfØ;k ;k ifjorZu 

osQ nkSjku ,d vlefer osQaæ ij ca/ksa dh LFkkfud O;oLFkk dh 
çLrqfr dks foU;kl dk çfrèkj.k dgk tkrk gSA

èkzqo.k leko;ork dh 'krs± (Conditions of optical isomerism)

èkzqo.k leko;ork osQ fy, ,dek=k 'krZ ;g gS fd v.kq èkzqo.k ?kw.kZd 
gksuk pkfg, vkSj èkzqo.k ?kw.kZd osQ fy, 'krZ ;g gS fd v.kq vlefer 
gksuk pkfg,A
;g è;ku esa j•k tkuk pkfg, fd èkzqo.k ?kw.kZd osQ fy, vlefer 
dkcZu dh mifLFkfr u rks vko';d gS vkSj u gh i;kZIr fLFkfr gSA 
cfYd èkzqo.k ?kw.kZd osQ fy, vko';d 'krZ ;g gS fd v.kq lexz :i 
ls vlefer gksuk pkfg,A
oqQN v.kq ,sls gksrs gSa ftuesa dkbjy dkcZu ijek.kq gksrk gS ysfdu 
os çdkf'kd :i ls fuf"Ø; gksrs gSa vkSj ,sls dbZ ;kSfxd Hkh gksrs 
gSa ftuesa dksbZ dkbjy dkcZu ugha gksrk fiQj Hkh os çdkf'kd :i ls 
lfØ; gksrs gSa D;ksafd lexz :i ls v.kq vlefer gksrk gS tSls] ,ysu] 
vYdkbfyMhu] Likbjkusl vkSj ckbfiQukbyA

2.	 foyksiu vfHkfÿ;k,° (Elimination Reactions)
	z vkxeukRed çHkko osQ dkj.k dkcZu ij /ukRed vkos'k iM+kslh 

dkcZu ijek.kqvksa rd çlkfjr gks tkrk gSA
	z tc ,d çcy {kkj dkckZsoSQVk;u osQ ikl igqaprk gS] rc ;g 

β dkcZu ijek.kq ls ,d çksVkWu •ksus yxrk gS] vfHkfØ;kvksa dks 
α, β&foyksiu vfHkfØ;k,a dgk tkrk gSA

E1 (,d&vk.kfod foyksiu) vfHkfØ;k

R R

B

BC H

X
C
HH

H

/hek
– X – C HC

HH

H

rhoz R C HC
H

H

+ H

E2 (f}vkf.od foyksiu) vfHkfØ;k

R C H
X

B
BC

HH

H

/hek
R C HC

HH

H

B

X
laØe.k dh fLFkfr

rhoz R C HC

H

H

+ H+ X –

	z fogkbMªksgSykstuhdj.k

CH3CH2X ,sYdksgkWy KOH
D

 CH2 = CH2 + KX + H2O

CH3CHXCH2CH3 ,sYdksgkWy KOH
D

 CH2 = CHCH2CH3 + KX + H2O
								                              (I)
                                             +

                         CH3CH = CHCH3
			        				                  (II)

mijksÙkQ mnkgj.k esa mRikn (II) lSVtsiQ osQ fu;e osQ vuqlkj çeq• 
mRikn gS] tks crkrk gS fd MhgkbMªksgSykstus'ku bl rjg ls gksrk 
gS fd çeq• mRikn osQ :i esa vf/d mPp çfrLFkkfir ,YosQu 
çkIr gksrk gSA

	z rki dh fØ;k
,sfYdy gSykbM dks 300°C ls Åij xeZ djus ij lacaf/r ,Ydhu 
curk gSA
C2H5Br 300-400°C  CH2=CH2 + HBr
tc ,sfYdy gSykbM dks ,Y;wehfu;e DyksjkbM dh mifLFkfr esa 
300°C ls de rkieku ij xeZ fd;k tkrk gS] rc iquO;ZoLFkk 
gksrh gSA mnkgj.k osQ fy,]
CH3CH2CH2CH2Br 250-300°C

AlCl3
 CH3CH2CHBrCH3

        1&czkseksC;wVsu                   2&czkseksC;wVsu

3.	 /kkrq ds  lkFk vfHkfÿ;k (Reaction with Metal)
	z oVZ~t vfHkfØ;k

bFkj esa ,sfYdy czksekbM ;k vk;ksMkbM osQ ?kksy dks lksfM;e èkkrq 
osQ lkFk xeZ djus ij mPp ,sYosQu çkIr gksrk gSA 
2C2H5Br + 2Na  C2H5 – C2H5 + 2NaBr

      czkseks,Fksu             C;wVsu
	z izQhMsy&ØkÝV vfHkfØ;k

,sfYdy gSykbM gSykstu okgd (yqbZl vEy] FeCl3, AlCl3 vkfn) 
dh mifLFkfr esa csathu osQ lkFk vfHkfØ;k djosQ ltkrh; csathu 
mRiUu djrs gSaA
C2H5Br + C6H6 

futZyh; AlCl3  C6H5C2H5 + HBr
	z fxzXukMZ vfHkdeZd dk fuekZ.k

,sfYdy gSykbM 'kq"d bZFkj esa eSXuhf'k;e ikmMj osQ lkFk 
vfHkfØ;k djosQ ,sfYdy eSXuhf'k;e gSykbM cukrs gSa] ftls 
fxzXukMZ vfHkdeZd dgk tkrk gSA
C2H5Br + Mg 'kq"d bZFkj  C2H5MgBr

		       	        bFkkby eSXuhf'k;e czksekbM
	 C2H5MgBr + H2O  C2H6 + Mg(OH)X
fxzXukMZ vfHkdeZd cM+h la[;k esa dkcZfud ;kSfxd osQ fojpu 
cgqr mi;ksxh gksrs gSaA

	z fxzXukMZ vfHkdeZd osQ lkFk vfHkfØ;k,¡
fxzXukMZ vfHkdeZdksa dk mi;ksx djosQ çkFkfed] f}rh;d vkSj 
r`rh;d ,sYdksgkWy rS;kj fd;k tk ldrk gSA iQkWeZsfYMgkbM ls 
çkFkfed ,sYdksgkWy çkIr gksrk gSA

 
RMgBr + HCHO H2C

R
OMgBr

H+
RCH2OH

fdlh Hkh vU; ,sfYMgkbM osQ lkFk f}rh;d ,sYdksgkWy çkIr gksrk gSA
RMgBr + R′CHO  R′CHOHR
dhVksUl osQ lkFk fxzXukMZ vfHkdeZd r`rh;d ,sYdksgkWy mRiUu 
djrk gSA

C
R
R′

O + R″ MgBr C
R

R ′
R″
OH

fxzXukMZ vfHkdeZd vkSj α&eksuksDyksjks bZFkj osQ f}&vi?kVu }kjk 
bZFkj rS;kj fd;k tk ldrk gSA
RMgBr + R′OCH2Cl  R′OCH2R + MgBrCl
fxzxukMZ vfHkdeZd bZFkkby iQkWeZsV dh vfHkfØ;k ls ,sfYMgkbM 
rS;kj fd;k tk ldrk gSA
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1.	 ,fFky DyksjkbM dks mckyus ij ,fFky ,sYdksgkWy çkIr gksrk gS&
(a)	 ,YdksgkWfyd KOH 	 (b)	 tyh; KOH
(c)	 ty	 (d)	 tyh; KMnO4

2.	 fuEufyf•r esa ls dkSu&lk IUPAC uke lgh gS\

	

CH3  CH  CH2  Br

C2H5

(a)	 1-czkseks-2-,fFkyçksisu
(b)	 1-czkseks-2-,fFky-2-feFkkbyb,Fksu
(c)	 1-czkseks-2-feFkkbyC;wVsu
(d)	 2-feFkkby-1-czkseksC;wVsu

3.	 fxzXukMZ vfHkdeZd] vusd dkcZfud vfHkfØ;kvksa osQ fy, ,d 

vR;ar mi;ksxh vkjafHkd ;kSfxd fdlosQ }kjk rS;kj fd;k tk 

ldrk gS\

(a)	 eSXuhf'k;e gkbMªkWDlkbM osQ ?kksy osQ lkFk ,sfYdy gSykbM 

dh vfHkfØ;k

(b)	 'kq"d bZFkj dh mifLFkfr esa 'kq"d eSXuhf'k;e ikmMj osQ lkFk 

,sfYdy gSykbM dh vfHkfØ;k

(c)	 bZFkj vkSj ,sYdksgkWy osQ lkFk MgCl2 dh vfHkfØ;k

(d)	 ,sYdksgkWy dh mifLFkfr esa eSXuhf'k;e osQ lkFk ,sfYdy 

gSykbM dh vfHkfØ;kA

1

C
H

C2H5O
O  + RMgBr RCHO

fxzXukMZ vfHkdeZd dks ,sfYdy lk;ukbM osQ lkFk vfHkfØ;k 
djosQ dhVksu rS;kj fd;s tkrs gSaA
	 R′CN + RMgBr  R′COR + NH3

	� ,sfYdy gSykbMksa dh vfHkfØ;kvksa dks bl çdkj la{ksi esa 
çLrqr fd;k tk ldrk gS%

R – X 

KOH (tyh;)

AgOH
 – OH + KX 

R

R

 — OH + AgXue Ag2O(H2O)

vYdksgfyd NH3 R — NH2 + HX (veksuksfyfll)

(ty vi?kVu)

vYdksgfyd KCN
R — C       N

ukbVªkby– KX

alc. AgCN R — N       C
vkblksfuVªkby

Mg/bZFkj (fjÝyDl)
R XMg

I2 — mRçsjd
Na/ bZFkj

R —  + Na  R X (oVZ~t vfHkfØ;k)
    

Å"ek

X + Na

R X + Na   
(oV~Zt&fiQfVx vfHkfØ;k)

bZFkj@rki

+  futZy- AlCl3

+  H  XbZFkj@fjÝyDl

R

R' ONa/,sYdksgy R — O — R′ + Na  Xrki bZFkj

R — H + HX (vip;u);k (Zn— Cu + EtOH) 
[H] (Zn + ruq HCl)

(iz+QhMsy&ØkÝV vfHkfØ;k)

(fofy;Elu dk la'ys"k.k)

 ,sYosQu

R — N
O

O

AgNO2

KNO2 R — ON O

5.	 çkFkfed ,sfYdy gSykbM C4H9Br (A) us ,sYdksgkWfyd 
KOH osQ lkFk vfHkfØ;k djosQ ;kSfxd (B) fn;kA ;kSfxd (B) 
dks HBr osQ lkFk vfHkfØ;k djosQ (C) fn;k tkrk gS tks fd 
(A) dk ,d leko;o gSA tc (A) dh lksfM;e /krq osQ lkFk 
vfHkfØ;k dh tkrh gS rks ;g ;kSfxd (D) nsrk gSA C8H18 tks 
n&C;wVkbyczksekbM dh lksfM;e osQ lkFk vfHkfØ;k djus ij 
cuus okys ;kSfxd ls fHkUu gSA (A) dk lajpukRed lw=k nsa vkSj 
lHkh vfHkfØ;kvksa osQ fy, lehdj.k fy•saA
mÙkj	%	fn;k x;k vfHkfØ;k Øe gS%

C4H9Br

n-C;wVkbyczksekbM + Na(D)

(A)
(B) (C),Ydksgfyd KOH

Na

HBr

(A) dk leko;o)

tc (A) dks Na /krq ls vfHkÑr fd;k tkrk gS] rc oqVZ~t 
vfHkfØ;k gksrh gSA
∴	 ;g fn;k x;k gS fd (A) ,d çkFkfed ,sfYdy gSykbM gSA 
C4H9Br (A) dh laHkkfor lajpuk,a gSaA
(I)	 H3C-CH-CH2Br

CH3
(II)	CH3-CH2-CH2-CH2-Br
gkyk¡fd] ;g fn;k x;k gS fd (A) Na /krq osQ lkFk vfHkfØ;k 
djus ij ,YosQu C8H18 nsrk gS tks fd n&C;wVkbyczksekbM dh oV~tZ 
vfHkfØ;k ls çkIr ,sYosQu osQ leku ugha gSA blfy, (A) ≠ II-
CH3 CH2 CH3 CH2

CH3

CH3 CH3

CH3CH3

CH3CH2CH2CHH3C

(A)

alc. KOH HBr

oqVZ~t vfHkfØ;k Br

C

(B)

(C)
(D)

CH3

CH

Br

CH3

CCH

(leko;oh (A) osQ lkFk)
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gSyks,sjhu (HALOARENES)
gSyks,sjhu ;k ,sfjy gSykbM~l dh fo'ks"krk ,d gSykstu ijek.kq gS tks lh/s 
,sjksesfVd oy; ls tqM+k gksrk gS] ftls ArX osQ :i esa n'kkZ;k tkrk gSA

fojpu dh fof/k;k° (Methods of Preparation)
1.	� bysDVªkujkxh çfrLFkkiu }kjk gkbMªksdkcZu ls  

(From hydrocarbons by electrophlic substitution)

C6H6

Cl 2/FeCl3

Br2 /FeBr3

I 2/HIO3 C6H5 I

C6H5Br

C6H5Cl

de rkieku vkSj gSykstu okgd dh mifLFkfr ijek.kq çfrLFkkiu dk 
i{k ysrh gSA gSykstu okgd dk dk;Z] vkØe.k osQ fy, bysDVªkujkxh 
mRiUu djuk gSA
		  Cl2  + FeCl3     Cl+ + FeCl4

–

            yqbZl vEy    bysDVªkujkxh

	

+ X2 +Fe
va/sjk

o-gSyksVkWyqbu
p-gSyksVkWyqbu

CH3
CH3

CH3

X
X

jfLpx çfØ;k }kjk (By Raschig process):
 

2C6H6 + 2HCl + O2 Cu2Cl2
500 K

 2C6H5Cl + 2H2O

gUlMhdj vfHkfØ;k }kjk (By Hunsdiecker reaction):
	 C6H5COOAg + Br2 vklou

CCl4, 350 K
 C6H5Br + AgBr + CO2

2.	 Mkb,stksfu;e DyksjkbM ls (From diazonium chloride)

N2Cl–

Cl

lSaMes;j 
vfHkfØ;k

CuCl /  HCl

Cu /  HCl
Cl xSVjeSu

vfHkfØ;k

KI/

N2  BF4

I

NaBF4 F
+ N2  + BF3

csathu Mk;tksfu;e 
ÝyksjkscksjsV

(ckYt&f'keSu 
vfHkfØ;k)

+

+ –

HkkSfrd xq.k (Physical Properties)
	z ,sfjy gSykbM~l lq•n xa/ okys jaxghu LFkk;h nzo inkFkZ gSaA
	z ;s ty esa v?kqyu'khy gSa ysfdu dkcZfud foyk;dksa osQ lkFk 

vklkuh ls fefJr gksrs gSaA 
	z muesa ls vf/dka'k Hkki vLFkk;h gSa] ty ls Hkkjh gSaA
	z mudk DoFkukad laxr ,sfYdy gSykbMksa ls vf/d gksrk gSA Ýyksjks 

ls vk;ksMks ;kSfxdksa rd DoFkukad /hjs&/hjs c<+rk gSA
	z leko;oh MkbgSykscsathu osQ DoFkukad yxHkx leku gksrs gSaA 

gkyk¡fd] iSjk&leko;o dh le:irk osQ dkj.k iSjk& leko;o esa 
o& vkSj m& leko;o dh rqyuk esa mPp fi?kyus fcanq gksrs gSa tks 
fØLVy tkyd esa csgrj fiQV gksrs gSaA

jklk;fud xq.k (Chemical Properties)

1.	 ukfHkdjkxh ,jksesfVd çfrLFkkiu vfHkfØ;k,¡ 
	 (Nucleophilic aromatic substitution reactions)

	z ,sfYdy gSykbMksa dh rqyuk esa] ,fjy gSykbM ukfHkdjkxh çfrLFkkiu 
osQ çfr cgqr de vfHkfØ;k'khy gksrs gSaA oy; ij oqQN lewgksa 
dh mifLFkfr ls vfHkfØ;k'khyrk c<+ ldrh gSA

	z gSyks,sjhu dh de vfHkfØ;k'khyrk dks fuEu osQ vk/kj ij 
le>k;k tk ldrk gS%

(a)	� vuqukn }kjk bysDVªkWuksa dk foLFkkuhdj.k
Cl Cl Cl Cl ClH

H

H

A B C D E

	� gSyks,sjhu vuqukn }kjk LFkk;h gksrs gSa] lajpuk,a B] C vkSj D dkcZu 
vkSj Dyksjhu (gSykstu) ijek.kq osQ chp ,d nksgjk vkca/ fn•krs 
gSa tks vkca/ dks çcy djrk gS vkSj bls ukfHkdjkxh çfrLFkkiu 
osQ çfr vf/d LFkk;h cukrk gSA

(b)	� C-X vkca/ esa dkcZu ijek.kq osQ ladj.k esa varj% ,sfYdy 
gSykbM esa] gSykstu ijek.kq ls tqM+k dkcZu ijek.kq sp3 ladfjr 
gksrk gS tcfd ,sfjy gSykbM esa ;g sp2 ladfjr gksrk gSA 
sp2 ladfjr dkcZu vf/d fo|qr ½.kkRed gS] blfy, gSykstu 
osQ lkFk vkca/ NksVk vkSj çcy gksrk gS ftlosQ ifj.kkeLo:i 
vfHkfØ;k'khyrk de gksrh gSA

	z ,sfjy gSykbM dBksj ifjfLFkfr;ksa esa ;k tc ,d çcy bysDVªkWu 
viu;d lewg csathu oy; ls tqM+k gksrk gS] rks ukfHkdjkxh 
çfrLFkkiu vfHkfØ;kvksa ls xqtjrk gSA

Cl
6-8% NaOH

350°C/300 atm

OH

I+kQhukWy

4.	 fuEufyf•r vfHkfØ;k osQ mRikn dks igpkusaA
	 ClCH2CH2CH2Br + KCN  mRikn

(a)	 ClCH2CH2CH2CN	
(b)	 CNCH2CH2Br
(c)	 CNCH2CH2CH2CN	
(d)	 ClCHCH2CH2Br

CN

5.	 fuEufyf•r ,sfYdy gSykbMksa dks fogkbMªksgSykstuhdj.k osQ Øe esa 
O;ofLFkr djsa&

	 C2H5I, C2H5Cl, C2H5Br, C2H5F
(a)	 C2H5F > C2H5Cl > C2H5Br > C2H5I
(b)	 C2H5I > C2H5Br > C2H5Cl > C2H5F
(c)	 C2H5I > C2H5Cl > C2H5Br > C2H5F
(d)	 C2H5F > C2H5I > C2H5Br > C2H5Cl
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Cl
200°C

60 

NH2

,sfufyu
2 + 2NH3(aq)  + Cu2O 2atm

+ CuCN 250°C

CNCl

ikbjhMhu
fiQukby 
lkbukbM

+
rjy NH

,sfuyhu

3

–33°C
KNH2

NH2Br

	z fØ;kfof/
gSyks,sjhu dh ukfHkdjkxh ,sjkseSfVd çfrLFkkiu vfHkfØ;kvksa dks  
f}vkf.od foLFkkiu fØ;kfof/ dk ikyu djus osQ fy, tkuk 
tkrk gS tSlk fd fn•k;k x;k gS%

Cl
Z

ClZH ClZ

H

ClZ
H

ClZ

Z

+ Cl

dkckZsfu;u

vfHkfØ;k,¡ nks pj.kksa esa gksrh gSaA igys pj.k esa] ukfHkdjkxh 
gSykstu ys tkus okys dkcZu ij vkØe.k djosQ ,d dkckZs,suk;u 
eè;orhZ cukrk gS] tks vuqukn }kjk LFkk;h gksrk gSA ;g pj.k /hek 
gS vkSj blfy, ;g vfHkfØ;k dh nj&fu/kZj.k pj.k gSA nwljs pj.k 
esa] eè;orhZ dkckZs,suk;u çfrLFkkfir mRikn nsus osQ fy, gSykbM 
vk;u •ks nsrk gSA ;g pj.k rst gS vkSj blfy, vfHkfØ;k dh 
nj dks çHkkfor ugha djrk gSA
tSls&tSls vfHkfØ;k dkckZs,suk;u osQ eè;orhZ xBu osQ ekè;e ls 
vkxs c<+rh gS] tkfgj rkSj ij dkckZs,suk;u dh LFkk;hrk ftruh 
vf/d gksrh gS] blosQ xBu esa vklkuh mruh gh vf/d gksrh gS 
vkSj blfy, ,fjy gSykbM vf/d vfHkfØ;k'khy gksrk gSA

	z ,d bysDVªkWu viu;d lewg (mnkgj.k osQ fy,] –NO2, –CN] 
–SO3H vkfn) dh mifLFkfr dkckZsfu;u ij ½.kkRed vkos'k dks 
iSQykdj csathu oy; dks lfØ; djrh gS] bl çdkj bls LFkk;h 
djrh gS vkSj ukfHkdjkxh çfrLFkkiu dh lqfo/k çnku djrh gS] 
mnkgj.k osQ fy,A

Cl
NO2

+ KOH(aq)
200ºC

OH
NO2

o-ukbVªksI+kQhukWy

Cl

NO2

+ KOH(aq)
200ºC

OH

NO2
p -ukbVªksI+kQhukWy

	z bysDVªkWu NksM+us okys lewgksa (mnkgj.k osQ fy,] –OH, –NH2, –R 
vkfn) dh mifLFkfr dkckZ,suk;u ij vkos'k dks rhoz djosQ oy; 

dks fuf"Ø; dj nsrh gS] bl çdkj bls vLFkk;h dj nsrh gS vkSj 
ukfHkdjkxh çfrLFkkiu dh nj dks /hek dj nsrh gSA

2.	� bysDVªkujkxh çfrLFkkiu vfHkfØ;k,a 
(Electrophilic substitution reactions)

	z gSykstu osQ FkksM+k fuf"Ø; gksus vkSj o&, p&funZs'ku çHkko osQ 
dkj.k] ,sfjy gSykbM~l csathu oy; dh lkekU; bysDVªkujkxh 
çfrLFkkiu vfHkfØ;k,a fn•krs gSa] mnkgj.k osQ fy,]

Cl
HNO3 /H2SO4

ukbVªhdj.k

Cl
NO2 +

Cl

NO2

Cl Cl Cl
H2SO4 /SO3

lYiQksus'ku
SO3H +

SO3H
Cl

Cl2/FeCl3
Dyksjhuhdj.k

Cl

+

Cl
Cl

Cl
	z Dyksjkscsathu osQ bysDVªkujkxh çfrLFkkiu dh nj csathu dh rqyuk 

esa /heh gS] mRikfnr o& vkSj p&leko;o osQ feJ.k esa] vkerkSj 
ij iSjk leko;o çeq• mRikn gksrk gSA

3.	 /krq osQ lkFk vfHkfØ;k (Reaction with metal)

	z oqVZ~t&fiQfVx vfHkfØ;k
Dyksjkscsathu 'kq"d bZFkj esa ,sfYdy gSykbM vkSj lksfM;e osQ lkFk 
vfHkfØ;k djosQ ,sfYdy csathu nsrk gSA

Cl

+ 2Na  + Cl C2H5 ∆

C2H5

+ 2NaCl'kq"d bZFkj

	z fiQfVx vfHkfØ;k

2
X

+ 2NaX'kq"d
bZFkj

fMisQfuy

+ 2Na

	z fxzXukMZ vfHkfØ;k
czkseks vkSj vk;ksMkscsathu lw•s bZFkj esa eSXuhf'k;e VfuZax osQ lkFk 
vfHkfØ;k djosQ fxzXukMZ vfHkdeZd cukrs gSaA Dyksjkscsathu osQ fy, 
vf/d DoFkukad okys foyk;d dk mi;ksx fd;k tkrk gSA

Br

+ Mg

MgBr
'kq"d bZFkj

mYeu vfHkfØ;k (Ullmann reaction)
vk;ksMkscsathu dks rkacs osQ ikmMj osQ lkFk 200°C 

ij xeZ djus ij ckbfiQukby curk gSA Dyksjks vkSj czksekscsathu ;g 
vfHkfØ;k rc rd ugha nsrs tc rd gSykstu dks bysDVªkWu viu;d 
lewg }kjk lfØ; ugha fd;k tkrk gSA

2 I  + 2Cu 200°C + Cu2I 2
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6.	 csatkby czksekbM dks (a) csatkby 
vk;ksMkbM] (b) csatkby ,fFky bZFkj] (c) csatkby 

,sYdksgkWy vkSj (d) csatkby lkbukbM esa ifjofrZr djus osQ 
fy, vko';d vdkcZfud ;k dkcZfud vfHkdeZd nsaA
mÙkj	%	

C6H5CH2Br

C6H5CH2I

C6H5CH2  O CH2CH3

C6H5CH2OH

C6H5CH2CN

csatkby czksekbM

(a) NaI/,slhVksu

(b) NaOC2H5

(c) NaOH (tyh;)

(d) KCN (,YdksgkWfyd)

(csatkby vk;ksMkbM)

(csatkby ,fFky bZFkj)

(csatkby ,sYdksgkWy)

(csatkby lkbukbM)

7.	 dks"Bd esa blosQ lkeus laosQfrr vfHkdeZdksa dk mi;ksx 
djosQ csathu ls 4&Dyksjks ,fFky csathu rS;kj djus esa 'kkfey 
vfHkfØ;kvksa dks fy•saA [C2H5OH, PCl5, futZyh; AlCl3, Cl2, 
FeCl3]
mÙkj	%	C2H5OH + PCl5  C2H5Cl

futZyh;
 AlCl3  C2H5Cl Cl2

C
C2H5 C2H5

FeCl3

Cl

2H5

+ HCl;

(csathu) ,fFky csathu

+

8.	 tc czksekscsathu dks eksuksDyksjhuhÑr fd;k tkrk gS] rc 
nks leko;oh ;kSfxd (A) vkSj (B) çkIr gksrs gSaA (A) osQ 
eksuksczksfeus'ku ls lw=k C6H3ClBr2 osQ dbZ leko;oh mRikn 
feyrs gSa tcfd (B) osQ eksuksczksfeus'ku ls osQoy nks leko;o 
(C) vkSj (D) feyrs gSaA ;kSfxd (C), (A) osQ czksfeus'ku ls çkIr 
;kSfxdksa esa ls ,d osQ leku gS] gkykafd (D), (A) osQ czksfeus'ku 
ls çkIr fdlh Hkh leko;oh ;kSfxdksa ls iwjh rjg ls vyx 
gSA (A), (B), (C) vkSj (D) dh lajpuk,a nsa vkSj (A) osQ pkj 
leko;oh eksuksczksfeusVsM mRiknksa dh lajpuk,a Hkh lq>k,aA
mÙkj	%	pw¡fd czksehu o& vkSj p& funZsf'kr gS] czksekscsathu osQ 
Dyksjhuhdj.k ij mRikn (A vkSj B) gSa

Br
Dyksjhuhdj.k

B

(A) (B)

r
Cl

+

Br

Cl

blosQ vykok] (A) dk eksuksczksfeus'ku dbZ mRikn nsrk gS] bl çdkj 
(A) vkWFkkZs leko;o gS%

Br
ClClCl

Br
Br

Br

Br Br Br

Br
Br

Br
2 + + +

A I II III IV

Cl Cl

B  dh lajpuk% ;g p&leko;o gksxk] D;ksafd eksuksczksfeus'ku ij 
;g osQoy nks mRikn mRiUu djrk gS%

Br Br Br

Cl
Br

Br

Cl
(B) (D) (C)

Cl

czksfeus'ku +

leko;o (C) (IV) osQ leku gS ysfdu (D) fdlh Hkh lajpuk 
(I ls IV) tSlk ugha gSA

9.	 csathu oy; okys C7H7Cl osQ fofHkUu laHkkfor leko;o 
esa ls] lcls nqcZy C—Cl vkca/ okyh lajpuk dk lq>ko nsaA
mÙkj	%	

Cl

Cl
Cl

CH3 CH3 CH2Cl

(csatkby DyksjkbM)

CH3

bu leko;o esa] csatkby DyksjkbM esa lcls nqcZy C — Cl vkca/ 
gksrk gSA D;ksafd vU; lHkh leko;o esa C — Cl vkca/ esa vuqukn 
osQ dkj.k oqQN f}&vkca/ xq.k gksrs gSaA

10.	 nks czkseks O;qRiUu] C6H5CH(CH3)Br vkSj C6H5CH(C6H5)Br 
esa ls dkSu&lk SN1 çfrLFkkiu vfHkfØ;k esa vf/d 
vfHkfØ;k'khy gS vkSj D;ksa\
mÙkj	%	SN1 vfHkfØ;k osQ fy, C6H5CH(C6H5) Br, C6H5CH(CH3)Br 
dh rqyuk esa vf/d vfHkfØ;k'khy gS D;ksafd bldk dkckZsoSQVk;u 
nks fiQukby lewgksa }kjk vuqukn LFkk;h gSA

2

1.	 tc VkWywbZu dks FeCl3 dh mifLFkfr esa Cl2 osQ lkFk vfHkÑr fd;k 
tkrk gS rc mRikn gksrs gSa
(a)	o&DyksjksVkWyqbu	 (b)	 Dyksjkscsathu
(c)	 p–DyksjksVkWyqbu  	 (d)	 nksuksa (a) vkSj (c)

2.	 leko;oh MkbDyksjkscsathu dk xyukad Øe dk ikyu djrk gS&
(a)	 o- > m- > p	 (b)	 m- > o- > p-
(c)	 p- > o- > m-	 (d)	 o- > p- > m-

3.	 fuEufyf•r esa ls dkSu&lk ;kSfxd lcls vklkuh ls ukfHkdjkxh 
çfrLFkkiu vfHkfØ;k ls xqtjrk gS\

(a)	
Cl

NO2

	 (b)	

CH3

Cl

(c)	

OCH3

Cl

	 (d)	
Cl
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ikWfygSykstu ;kSfxd 
(POLYHALOGEN COMPOUNDS)

	z ikWfygSykstu ;kSfxdksa esa ,d ls vf/d gSykstu ijek.kq gksrs gSaA ;s 
Mk;gsyks] Vªkbgsyks] VsVªkgsyks vkfn ,sYosQUl osQ O;qRiUu gks ldrs gSaA 
tsfeuy gSykbM~l vkSj fofluy gSykbM~l dks ,sls oxh±Ñr fd;k 
tkrk gSµ

	z ,YdkbfyMhu MkbgSykbM~l (tse&Mk;gSykbM~l) % ;gk¡ ,d gh 
dkcZu ijek.kq ij nks gSykstu ijek.kq ekStwn gksrs gSaA 

tSls] 

R C R

Cl

Cl

;k R CH Cl

Cl

CH2

	z ,sfYdyhu MkbgSykbM~l (fofluy MkbgSykbM~l) % ;gk¡ nks 
gSykstu ijek.kq vklUu dkcZu ijek.kqvksa ij ekStwn gksrs gSaA 

tSls] R CH R

Cl

;k CH CH2

Cl

RCH

Cl Cl

MkbDyksjksesFksu (Dichloromethane)
	z ;g ok"i'khy vkSj xSj&Toyu'khy gSA
	z ;g dbZ dkcZfud foyk;dksa osQ lkFk /zqoh; vkSj feJ.kh; gSA

DyksjksQkWeZ (Chloroform)
	z ;g ,d Hkkjh] jaxghu nzo gS ftlesa fof'k"V ehBh xa/ gksrh gSA ;g 

ikuh esa v?kqyu'khy gS ysfdu ,sYdksgkWy vkSj bZFkj tSls dkcZfud 
foyk;dksa esa ?kqyu'khy gSA blosQ ok"i osQ lk¡l ysus ls csgks'kh iSnk 
gksrh gSA lkekU; ifjfLFkfr;ksa esa] ;g Toyu'khy ugha gksrk gS ysfdu 
blosQ ok"i çTofyr gksus ij gjh /kj okyh ykS osQ lkFk tyrs gSaA

	z gok vkSj lw;Z osQ çdk'k osQ laioZQ esa vkus ij DyksjksiQkWeZ 
vkWDlhÑr gksdj iQkWLthu (dkckZsfuy DyksjkbM) esa cny tkrk gS 
tks ,d tgjhyh xSl gSA
  CHCl3 ok;q vkSj lw;Z dk çdk'k      COCl2   +    HCl

     DyksjksiQkWeZ                  iQkWLthu (tgjhyh xSl)
	z bl vfHkfØ;k ls cpus osQ fy,] çdk'k dks jksdus osQ fy, 

DyksjksiQkWeZ dks ges'kk xgjs jax dh cksryksa esa laxzfgr fd;k tkrk gS 
vkSj gok dks ckgj fudkyus osQ fy, cksryksa dks xnZu rd Hkjk tkrk 
gS vkSj vPNh rjg ls can dj fn;k tkrk gSA blosQ vykok iQkWLthu 
(;fn ekStwn gS) dks Mk;Fkkby dkckZsusV esa cnyus osQ fy, DyksjksiQkWeZ 
okyh cksryksa esa FkksM+h ek=kk esa ,sYdksgkWy feyk;k tkrk gSA
2C2H5OH + COCl2  (C2H5O)2C=O + 2HCl

vk;MksQkWeZ (Iodoform)
	z ;g ,d ihyk fØLVyh; Bksl gS ftldk xyukad 119 °C gSA
	z blesa ,d lq•n xa/ gS vkSj igys bldk mi;ksx iqfrjks/h 

(,aVhlsfIVd) esa fd;k tkrk FkkA

	z blosQ jklk;fud xq.k DyksjksiQkWeZ osQ leku gSaA

dkcZu VsV™kDyksjkbM (Carbon Tetrachloride)
	z ;g ,d jaxghu] ok"i'khy] xSj&Toyu'khy rjy gSA
	z ;g ikuh esa v?kqyu'khy gS ysfdu ,sYdksgkWy] bZFkj vkfn tSls 

dkcZfud foyk;dksa esa ?kqyu'khy gSA

izsGvkWu (Freons)
	z ehFksu vkSj bZFksu osQ DyksjksÝyksjks ;kSfxdksa dks lkewfgd :i ls 

izsQvkWu osQ :i esa tkuk tkrk gSA
	z os cgqr de jklk;fud vfHkfØ;k'khyrk vkSj mPp LFkkf;Ro okys 

jaxghu] xa/ghu] xSj fo"kSys] xSj Toyu'khy rjy inkFkZ gSaA
	z budk mi;ksx jsfÚtjsVj vkSj ,;j daMh'kuj esa BaMk djus osQ fy, 

vkSj jkWosQV vkSj tsV esa ç.kksnd osQ :i esa fd;k tkrk gSA

mnkgj.k gSa Cl – C – F

Cl

F

; Cl – C – C – F

Cl

F

Cl

F
	z vkstksu esa ijkcSaxuh fdj.kksa dks vo'kksf"kr djus dh ço`fÙk gksrh gS vkSj 

;g gkfudkjd fdj.kksa ls çkÑfrd <ky osQ :i esa dke djrh gSA
	z DyksjksÝyksjksdkcZu (CFC) ;k izsQvkWu] çÑfr esa vR;f/d vLFkk;h 

ok"i'khy vkSj LFkk;h gksrs gSa (thou dky 100 o"kZ ls vf/d gksrk 
gS)A blosQ dkj.k] os vklkuh ls ok;qeaMy osQ mPp {ks=k (lerki 
eaMy) esa pys tkrs gSa] vkSj vkstksu osQ lkFk vfHkfØ;k djrs gSa 
ftlls Nsn gks tkrk gS ftlosQ ifj.kkeLo:i vkstksu dk {k; gksrk gSA

	z {kksHk eaMy esa vkstksu ijr osQ {kfrxzLr gksus ls gkfudkjd ijkcSaxuh 
fdj.k osQ i`Foh dh lrg ij vkus dk jkLrk lkiQ gks tkrk gSA

MhMhVh (DDT)
	z DDT 2,2&fcl(4&DyksjksisQfuy)&1,1,1&VªkbDyksjksbFksu gS vkSj lkaæ 

H2SO4 dh mifLFkfr esa Dyksjkscsathu dks Dyksjy osQ lkFk xeZ 
djosQ rS;kj fd;k tkrk gSA

Cl

H

Cl

Cl3CCH     O
H

lkanz H2SO4

∆
Cl3C – CH Cl

Cl
DDT 
or 

2,2- fcl (4-DyksjksiQsfuy)-1,1,1-VªkbDyksjksbFksu
	z ;g ,d lLrk vkSj 'kfÙkQ'kkyh dhVuk'kd gSA

4.	 Dyksjkscsathu dks HNO3 $ lkUæ H2SO4 osQ lkFk ukbVªsV djus ij 
çkIr gksus okyk çeq• mRikn gS&
(a)	 1-Dyksjks&4&ukbVªkscsathu	 (b)	 1-Dyksjks&2&ukbVªkscsathu
(c)	 1-Dyksjks&3&ukbVªkscsathu	 (d)	 1&Dyksjks&1&ukbVªkscsathu

5.	 'kq"d bZFkj esa lksfM;e osQ lkFk vfHkÑr djus ij Dyksjkscsathu 
MkbisQfuy nsrk gSA vfHkfØ;k dk uke gS&
(a)	fiQfVx vfHkfØ;k	 (b)	 oVZ~t&fiQfVx vfHkfØ;k
(c)	 lSaMes;j vfHkfØ;k	 (d)	 xSVZjeSu vfHkfØ;k
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oqQN egRoiw.kZ ikWfygSykstu ;kSfxdksa dk mi;ksx vkSj i;kZoj.kh; çHkko

uke mi;ksx i;kZoj.kh; çHkko

1- MkbDyksjksesFksu 
(CH2Cl2)

isaV vi;ud esa foyk;d osQ :i esaA
nokvksa osQ fuekZ.k vkSj •k| m|ksxksa esa ,d çHkkoh 
foyk;d osQ :i esaA
,jkslksy esa ç.kksnd osQ :i esaA

ekuo osQaæh; raf=kdk ij gkfudkjd çHkko iM+rk gSA
pDdj vkuk] eryh] >qu>quh vkSj maxfy;ksa vkSj iSj dh 
maxfy;ksa esa lqUurk dk dkj.k curk gSA
vka•ksa osQ lh/s laioZQ esa vkus ls dkWfuZ;k Hkh ty ldrk gSA

2- VªkbDyksjksesFksu ;k 
DyksjksiQkWeZ (CHCl3)

fo'ks"k :i ls olk] ,YdykWbM] vk;ksMhu] ekse] jcj 
vkfn osQ fy, ,d egRoiw.kZ foyk;d osQ :i esaA
,d laosnukgkjh osQ :i esa-
,d ç;ksx'kkyk vfHkdeZd osQ :i esa-
izsQvkWu jsfizQftjsaV osQ mRiknu osQ fy,

FkksM+s le; osQ fy, DyksjksiQkWeZ esa lkal ysus ls pDdj vkuk] 
Fkdku vkSj fljnnZ gksrk gSA
DyksjksiQkWeZ osQ yacs le; rd laioZQ esa jgus ls yhoj vkSj 
fdMuh dks uqdlku gks ldrk gS D;ksafd DyksjksiQkWeZ dk 
p;kip; tgjhyh iQkWlthu esa gks tkrk gSA ,usLFksfVd osQ 
:i esa DyksjksiQkWeZ osQ mi;ksx dks bZFkj tSls de fo"kSys vkSj 
lqjf{kr ,usLFksfVd }kjk çfrLFkkfir fd;k x;k gSA

3- VsVªkDyksjksesFksu (CCl4) ,;jkslksy oSQu osQ fy, jsfÚtjsaV vkSj ç.kksnd osQ 
fuekZ.k esa cM+h ek=kk esaA
DyksjksÝyksjksdkcZu osQ la'ys"k.k esa iQhMLVkWd osQ :i 
esaA
nokb;ksa osQ fuekZ.k osQ fy, ,d foyk;d osQ :i esaA

dkcZu VsVªkDyksjkbM osQ laioZQ esa vkus ls yhoj oaSQlj gksrk 
gS
lcls vke çHkko pDdj vkuk] pDdj vkuk] eryh vkSj 
mYVh gSa] tks raf=kdk dksf'kdkvksa dks LFkk;h uqdlku igqapk 
ldrs gSaA
tc dkcZu VsVªkDyksjkbM gok esa NksM+k tkrk gS] rc ;g 
ok;qeaMy esa Åij mBrk gS vkSj vkstksu ijr dks u"V 
dj nsrk gSA vkstksu ijr osQ {kj.k ls ekuo dk ijkcSaxuh 
fofdj.kksa osQ laioZQ esa o`f¼ gksrh gS ftlls Ropk oaSQlj] 
us=k jksx vkSj fodkj c<+ ldrs gSa vkSj çfrj{kk ç.kkyh esa 
laHkkfor O;o/ku gks ldrk gSA

4- VªkbZ&vk;ksMksesFksu ;k 
vk;ksMksiQkWeZ (CHI3)

,d ,aVhlsfIVd osQ :i esa vkSj ;g çÑfr eqÙkQ 
vk;ksMhu osQ dkj.k gksrh gS ftls ;g eqÙkQ djrk gS u 
fd vk;ksMksiQkWeZ osQ dkj.kA
nokb;ksa osQ fuekZ.k esaA

eryh] mYVh dk dkj.k curk gSA
'ys"e f>Yyh vkSj 'olu ç.kkyh dks ijs'kku djukA
vka•ksa esa tyu gks ldrh gS-

5- izsQvkWu (DyksjksÝyksjks 
dkcZu)

jsfÚtjsVj vkSj ,;j daMh'kuj (Air conditioner) esa 
jsfÚtjsaV osQ :i esaA
,jkslksy vkSj iQkse Lçs osQ fy, ç.kksnd osQ :i esa 
(;kuh] fMvksMksjsaV (Deodernt), Dyhatj (Cleanser), 
'ksfoax Øhe (Shaving cream), gs;j Lçs (Hair 
spray) , dhVuk'kd vkfn)

{kksHk eaMy esa] izsQvkWu iQksVksoSQfedy vi?kVu ls xqtjrs gSa 
vkSj dêðjiaFkh J`a•yk vfHkfØ;k,a 'kq: djrs gSa vkSj gekjh 
i`Foh osQ pkjksa vksj lqj{kkRed vkstksu ijr dks u"V dj nsrs 
gSaA blfy,] ç.kksnd vkSj jsfÚtjsaV osQ :i esa ÝjhvkWu osQ 
mi;ksx dks vR;f/d grksRlkfgr fd;k x;k gSA dbZ ns'kksa 
esa bls cSu Hkh dj fn;k x;k gS-

6- DDT  
(p, p &MkbDyksjks fMisQfuy 
VªkbDyksjksbFksu)

Cl3C  HC
Cl

Cl

ePNjksa vkSj vU; dhM+ksa dks ekjus osQ fy, dhVuk'kd 
osQ :i esa bldk O;kid :i ls mi;ksx fd;k tkrk 
gSA

DDT eNyh osQ çfr mPp fo"kkÙkQrk ikbZ xbZA
DDT ck;ksfMxzsMscy ugha gS] blosQ vo'ks"k i;kZoj.k 
esa tek gks tkrs gSa vkSj blosQ nh?kZdkfyd çHkko csgn 
•rjukd gks ldrs gSaA
DDT tkuojksa }kjk cgqr rsth ls p;kip; ugha fd;k 
tkrk gS cfYd ;g olk;qÙkQ Årdksa esa tek vkSj laxzghr 
gks tkrk gSA
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1.	 Dyksjkscsathu dks lkanz H2SO4 dh mifLFkfr esa Dyksjy osQ lkFk xeZ 
djus ij nsrk gS&
(a)	 DDT 	 (b)	 izsQvkWu
(c)	 osLVªkWu 	 (d)	 DyksjksiQkWeZ

2.	 Øksfud DyksjksiQkWeZ osQ laioZQ esa vkus ls yhoj vkSj fdMuh dks 
uqdlku gks ldrk gS] fdlosQ cuus osQ dkj.k gksrk gS\
(a)	 iQkWLthu 	 (b)	 esfFkyhu DyksjkbM
(c)	 feFkkby DyksjkbM 	 (d)	 dkcZu VsVªkDyksjkbM

3.	 jsfÚtjsVj vkSj ,;j daMh'kuj esa jsfÚtjsaV osQ :i esa mi;ksx fd;k 
tkus okyk dkcZfud gSykstu ;kSfxd gS&
(a)	 DDT	 (b)	 izsQvkWu
(c)	 BHC	 (d)	 BFC

4.	 D;k gksrk gS tc DyksjksiQkWeZ dks lw;Z osQ çdk'k dh mifLFkfr esa 
gok esa •qyk NksM+ fn;k tkrk gS\
(a)	 foLiQksV gksrk gSA
(b)	 iQkWLthu] ,d tgjhyh xSl curh gSA
(c)	 cgqydhdj.k gksrk gSA
(d)	 dksbZ vfHkfØ;k ugha gksrh gSA

5.	 fuEufyf•r esa ls dkSu&lk ;kSfxd vkstksu ijr osQ {k; osQ fy, 
ftEesnkj gS\
(a)	 izsQvkWu	
(b)	 DyksjksiQkWeZ
(c)	 DDT	
(d)	 vk;ksMksiQkWeZ

 

3

11.	 DyksjksiQkWeZ dks xgjs Hkwjs jax dh cksry esa 
FkksM+s ls ,fFky ,sYdksgkWy osQ lkFk j•k tkrk 

gSA le>kb, D;ksa\
mÙkj	%	lw;Z osQ çdk'k vkSj gok osQ laioZQ esa vkus ij DyksjksiQkWeZ 
èkhjs&èkhjs iQkWLthu vkSj gkbMªkstu DyksjkbM esa fo?kfVr gks tkrk gSA 
iQkWlthu vR;ar tgjhyh xSl gSA fo?kVu dks jksdus osQ fy, bls 
xgjs Hkwjs jax dh cksry esa laxzfgr fd;k tkrk gS vkSj 1% ,fFky 
,sYdksgkWy feyk;k tkrk gSA ;g vi?kVu dks jksdrk gS vkSj iQkWLthu 
dks gkfujfgr ,fFky dkckZsusV esa ifjofrZr djrk gSA
	 CHCl3 + [O]  COCl2 + HCl
	 COCl2 + 2C2H5OH  (C2H5)2CO3 + 2HCl

12.	 vk;ksMksiQkWeZ esa ç'kaluh; ,aVhlsfIVd xq.k D;ksa gS\
mÙkj	%	vk;ksMksiQkWeZ osQ ,aVhlsfIVd xq.k eqÙkQ vk;ksMhu dh eqfÙkQ osQ 
dkj.k gksrs gSaA

13.	 fuEufyf•r esa ls fdldk f}èkzqo vk?kw.kZ lcls vf/d gS\
(i)	 CH2Cl2        (ii)  CCl4          (iii)  CHCl3
mÙkj	%	(i) CH2Cl2 esa] nks C — Cl f}èkzqo vk?kw.kks± dk ifj.kke nks 
C — H f}èkzqoksa osQ ifj.kkeh }kjk çcfyr gksrk gS] blfy,] CH2Cl2 
(1.62 D) dk f}èkzqo vk?kw.kZ mPpre gksrk gSA

Cl

Cl

H

H

µ = 1.62 D

ifj.kkeLo:i

(ii)	CCl4 dh lajpuk fcYoqQy lefer gS] tgka 4C — Cl dk 'kq¼ 
f}èkzqo vk?kw.kZ 'kwU; gSA

ifj.kkeLo:i
Cl

ClCl

Cl

µ= 0 D

(iii)	CHCl3 esa] nks C — Cl f}/zqoksa dk ifj.kke C — H vkSj 
C — Cl vkca/ksa osQ ifj.kkeh }kjk fojks/ fd;k tkrk gSA pw¡fd ckn

okyk ifj.kke igys ls NksVk gksus dh mEehn gS] blfy,] CHCl3 dk  
f}èkzqo vk?kw.kZ (1.03 D) gSA

ClCl

Cl H

µ= 1.03 D

14.	 dhVuk'kd DDT vkSj csathugsDlkDyksjkbM osQ IUPAC 
uke D;k gSa\ Hkkjr vkSj vU; ns'kksa esa buosQ mi;ksx ij çfrca/ 
D;ksa gS\
mÙkj	%	DDT dk IUPAC uke 2, 2&bis (4&DyksjksfiQukby)&1, 1, 
1& VªkbDyksjksbFksu gSA

Cl
H

Cl

Cl
Cl

Cl

csathugsDlkDyksjkbM dk IUPAC uke 1, 2, 3, 4, 5, 6 
&gsDlkDyksjkslkbDyksgsDlsu gSA

Cl
Cl

ClCl

Cl

Cl

budk mi;ksx Hkkjr vkSj vU; ns'kksa esa çfrcaf/r gS D;ksafd ;s 
vR;f/d fo"kSys gksrs gSa vkSj ck;ksfMxzsMscy ugha gksrs gSaA blosQ 
ctk; os olk;qÙkQ Årdksa esa tek gks tkrs gSa vkSj •k| J`a•yk esa 
mudh lkaærk c<+rh jgrh gSA

15.	 fol&Mk;gSykbM dk ,d mnkgj.k nhft,A
mÙkj	%	1,2-MkbDyksjksbFksu ,d fol&MkbgSykbM gS D;ksafd folkbuy 
dkcZu ijek.kqvksa (vklUu) ij nks Cl ijek.kq ekStwn gksrs gSaA
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egŸoiw.kZ lw=@rF; (Important Formulae/Facts)

	z fofHkUu çdkj osQ gkbMªkstu dh vfHkfØ;k'khyrk Øe dk ikyu 
djrh gS% csUtkbfyd ≈ ,fyfyd > r`rh;d > f}rh;d > 
çkFkfed > foukbfyd ≈ ,sfjy

	z 3°, 2° vkSj 1° gkbMªkstu osQ vewrZu dh lkis{k nj Øe'k%  
5 : 3.8 : 1 }kjk Cl2 vkSj 1600 : 82 : 1 }kjk Br2 400 K ij gSaA

	z çR;{k vk;ksMhuhdj.k laHko ugha gS D;ksafd ;g ,d çfrorhZ 
vfHkfØ;k gS] bls vkWDlhdj.k ,tsaV (HNO3, HIO3) dh mifLFkfr 
esa fd;k tk ldrk gSA

	z osQoy HBr isjksDlkbM çHkko fn•krk gS] HCl vkSj HI ughaA
	z ,d NksM+us okyk lewg tSls fd X– (Cl–, Br–, I– vkfn) tks ,d 

bysDVªkWu ;qXe osQ lkFk fudyrk gS mls U;wfDy;ksÝ;wt dgk tkrk gSA
	z leku gSykstu osQ fy,] SN1 vfHkfØ;kvksa osQ çfr ,sfYdy 

gSykbMksa dh vfHkfØ;k'khyrk dk Øe 3° > 2° > 1° gS tcfd SN2 
vfHkfØ;kvksa osQ fy, Øe 1° > 2° > 3° gSA

	z ,sfYdy gSykbMksa osQ fogkbMªksgSykstuhdj.k dh vklkuh 1° < 2° < 3° 
osQ Øe esa gksrh gSA

	z vkWFkkZs vkSj iSjk fLFkfr;ksa esa —NO2, —CN, —COOH, —CHO 
vkfn tSls bysDVªkWu fudkyus okys lewgksa dh mifLFkfr gSykstu 
ijek.kq dks vklkuh ls cnyus ;ksX; cukrh gS tcfd —NH2,  
—OH, —OR vkfn tSls bysDVªkWu NksM+us okys lewgksa dh mifLFkfr 
vfHkfØ;k'khyrk dks de dj nsrh gSA

	z lSRtsiQ fu;e dgrk gS fd vR;f/d çfrLFkkfir ,sYdhu vf/d 
LFkk;h gSA

	z vuqukn }kjk ,sfyfyd vkSj csatkbfyd dkckZsoSQVk;u eè;orhZ 
osQ vf/d LFkk;hhdj.k osQ dkj.k çkFkfed ,sfyfyd vkSj 
csaftfyd gSykbM çkFkfed ,sfYdy gSykbMksa dh rqyuk esa vf/d 
vfHkfØ;k'khy gksrs gSaA

	z vuqukn osQ dkj.k C—X vkca/ osQ f}&vkca/ xq.k osQ dkj.k 
foukbfyd vkSj ,fjy gSykbM vfØ;k'khy gksrs gSaA

	z gkWiQeSu dk fu;e dgrk gS fd lcls de çfrLFkkfir ,sYdhu 
çeq• mRikn gSA

	z jsflfed feJ.k% d&:i vkSj l&:i dk ,d lenkod feJ.k 
tks /zqo.k fuf"Ø; gksrk gSA

	z nf{k.k /zqo.k ?kw.kZd leko;ork lery /zqohÑr çdk'k dks nkbZa 
vksj ?kqekrk gS] tcfd cke /zqo.k ?kw.kZd leko;ork lery 
èkzqohÑr çdk'k dks ckbZa vksj ?kqekrk gSA

	z dkbjyrk% ,d ;kSfxd dks fpjSfyVh dgk tkrk gS ;fn dkcZu 
ijek.kq pkj vyx&vyx lewgksa ls tqM+k gksA

	z ,dkbjyrk% ,d ;kSfxd dks vfpjkfyVh dgk tkrk gS ;fn dkcZu 
ijek.kq esa de ls de nks leku lewg gksaA

	z ,uSUVhvkselZ% èkzqo.k vkblkselZ tks xSj vè;kjksfir niZ.k Nfo;ka gSaA
	z Mk;LVsfj;kselZ% èkzqo.k vkblkselZ tks ,d nwljs dh niZ.k Nfo;ka 

ugha gSaA muosQ ikl vyx&vyx HkkSfrd xq.k vkSj fof'k"V ?kw.kZu 
dk ifjek.k gSA

	z eslks ;kSfxd% ,sls ;kSfxd ftuesa nks ;k nks ls vf/d le la[;k 
esa fpjy dkcZu ijek.kq gksrs gSa vkSj le:irk dk ,d vkarfjd 
ry gksrk gSA 

egRoiw.kZ :ikarj.k (Important Conversions)
	z J`a•yk dk vkjksg.k

R H
Br /2 h�
–HBr R Br

Na, 'kq"d bZFkj
oqV~ZTk vfHkfØ;k R R

'kq"d bZFkj
bZFkj

'kq"d bZFkj esa

dqN egRoiw.kZ ;kSfxd
DyksjsVksu (CH3)2C(OH)(CCl3) lEeksgd

iQkWLthu COCl2 ;q¼ esa ç;qÙkQ gksus okyh 
tgjhyh xSl

DyksjksfifØu CCl3NO2 vkalw xSl vkSj dhVuk'kd

vk;ksMksiQkWeZ CHI3 ,aVhlsfIVd

gsyksFksu C2HBrClF3 bugsys'ku ,usLFksfVd

ik;jhu CCl4 vfXu'kked ;a=k

Ñf=ke diwj C2Cl6 Ñfeuk'kd]i'kq fpfdRlk

izsQvkWu CCl2F2 jsfÚtjsaV

xSeSDlsu C6H5Cl6 dhVuk'kd

osLVªksu CHCl2CHCl2 vkS|ksfxd foyk;d

osLVªkslksy CCl2=CHCl vkS|ksfxd foyk;d

varj ijh{k.k (Distinction Tests)

flYoj ukbVªsV ijh{k.k (Silver Nitrate Test) 

	z gSykbM dks tyh; ;k ,Ydksfyd KOH osQ lkFk xeZ fd;k tkrk 
gS] ruq HNO3 osQ lkFk vEyhÑr fd;k tkrk gS vkSj mlosQ ckn 
AgNO3 ?kksy feyk;k tkrk gSA

	– ,sfYdy] csatkby vkSj ,sfyy gSykbM vo{ksi nsrs gSaA
	– ,sfjy vkSj foukby gSykbM vo{ksi ugha nsrsA

ySlsa dk ijh{k.k (Lassaigne’s Test)

	z veksfu;e gkbMªkWDlkbM ?kksy esa ?kqyu'khy ,d lisQn vo{ksi 
DyksjkbM dh mifLFkfr dks bafxr djrk gSA

	z veksfu;e gkbMªkWDlkbM ?kksy esa vkaf'kd :i ls ?kqyu'khy gYdk 
ihyk vo{ksi czksekbM dh mifLFkfr dks bafxr djrk gSA

	z veksfu;e gkbMªkWDlkbM ?kksy esa iwjh rjg ls v?kqyu'khy ,d 
pedhyk ihyk vo{ksi vk;ksMkbM dh mifLFkfr dks bafxr djrk gSA
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	gSyks,sYosGu (Haloalkanes)
1.	 C-X vkca/ (tgk¡ X = Cl, Br, I) osQ chp] lgh vkca/ ÅtkZ 

Øe gSµ
(a)	 C  Cl > C  Br > C  I
(b)	 C  I > C  Cl > C  Br
(c)	 C  Br > C  Cl > C  I
(d)	 C  I  > C  Br > C  Cl

2.	 R  OH + HX  R  X + H2O
mijksDr vfHkfØ;k esa] fofHkUu ,sYdksgkWy dh vfHkfØ;k'khyrk gSµ
(a)	 r`rh;d > f}rh;d > çkFkfed
(b)	 r`rh;d > f}rh;d < çkFkfed
(c)	 r`rh;d < f}rh;d > çkFkfed
(d)	 f}rh;d < çkFkfed < r`rh;d

3.	 Dyksjhu osQ lkFk vfHkfozQ;k djus ij ,fFkyhu nsrk gSµ
(a)	 ,fFkyhu MkbDyksjkbM	 (b)	 ,fFkyhu DyksjksgkbfMªu
(c)	 CH4	 (d)	 C2H6

4.	 n&C;wVsu osQ Dyksjhuhdj.k ls çkIr CH3  CH2  CH  CH3

Clgksxk
(a)	 eslks&iQkWeZ	 (b)	 jslfed feJ.k
(c)	 d&:i	 (d)	 l&:i

5.	 CH3  CH  CH2  + HI  X. ;gk¡ X gSµ
(a)	 CH3CH2CH2I	 (b)	 CH3CHICH3
(c)	 CH3CH2CH3	 (d)	 CH3CH3 + CH4

6.	 fuEufyf•r vfHkfØ;k gSµ

CH2  CH  CH3 + HBr  CH3  CHCH3

Br

(a)	 ukfHkdjkxh la;kstu	 (b)	 bysDVªkWujkxh la;kstu
(c)	 bysDVªkWujkxh çfrLFkkiu 	 (d)	 eqDr ewyd la;kstu

7.	 ,d SN2 vfHkfØ;k osQ fy, fuEufyf•r ,sfYdy gSykbMksa dh 
vfHkfØ;k dk Øe gSµ
(a)	 RF > RCl > RBr > RI	 (b)	 RF > RBr > RCl > RI
(c)	 RCl > RBr > RF > RI	 (d)	 RI > RBr > RCl > RF

8.	 fuEufyf[kr esa ls fdl dkj.k ls r`rh;d ,sfYdy gSykbM 
O;kogkfjd :i ls SN2 fØ;kfof/ }kjk çfrLFkkiu osQ fy, 
fuf"Ø; gSa\
(a)	 v?kqyu'khyrk	 (b)	 vfLFkjrk
(c)	 izsjf.kd çHkko	 (d)	 LFkSfrd ck/k

9.	 tc Dyksjhu dks 400°C ij çksihu ls çokfgr fd;k tkrk gS] rc 
fuEufyf•r esa ls D;k curk gS\
(a)	 PVC	 (b)	 ,sfyy DyksjkbM
(c)	 çksfiy DyksjkbM	 (d)	 1, 2&MkbDyksjksbFksu

10.	 fuEufyf•r esa ls dkSu&lk ,sfYdy gSykbM tyh; KOH osQ 
lkFk lcls rst nj ls ty&vi?kVu djrk gS\
(a)	 CH3CH2CH2Cl	 (b)	 CH3CH2Cl
(c)	 CH3CH2CH2CH2Cl	 (d)	 CH3CH2CH(Br)CH3

11.	 esfFky czksekbM dks fdlosQ lkFk xeZ djus ij eSXuhf'k;e czksekbM 
curk gSµ

(a)	 Mg dh mifLFkfr esa 	 (b)	 MgCl2 osQ lkFk
(c)	 'kq"d bZFkj dh mifLFkfr esa Mg
(d)	 MgCO3 osQ lkFk

12.	 ifjf'k"V dk ½.kkRed Hkkx (tksM+k tkus okyk v.kq) lcls de 
la[;k esa gkbMªkstu ijek.kqvksa okys nksgjs vkca/ osQ dkcZu ijek.kq 
ij tqM+ tkrk gSA bl fu;e dks dgk tkrk gSµ
(a)	 lsRtsiQ dk fu;e	 (b)	 ijkWDlkbM fu;e
(c)	 ekdkZsuhdkWiQ dk fu;e	 (d)	 okUV gkWiQ fu;e

13.	 esfFky czksekbM AgF osQ lkFk fØ;k djosQ esfFky ÝyksjkbM vkSj 
flYoj czksekbM nsrk gSA bl vfHkfØ;k dks dgk tkrk gSµ
(a)	 fiQfVx vfHkfØ;k 	 (b)	 LokVZ~l vfHkfØ;k
(c)	 oqVZ~t vfHkfØ;k 	 (d)	 fiQaosQyLVkbu vfHkfØ;k

14.	 ,sfYdy gSykbM dks tSls ,sYdksgkWy esa ifjofrZr fd;k tkrk gSµ
(a)	 foyksiu 	 (b)	 fMgkbMªksgSykstus'ku
(c)	 la;kstu 	 (d)	 çfrLFkkiu

15.	 çfrLFkkiu vfHkfØ;k esa

vfHkfØ;k lokZf/d vuqowQy gksxh] tc M gksxkµ
(a)	 Na	 (b)	 K	 (c)	 Rb	 (d)	 Li

16.	 ,d ,sfYdy gSykbM] RX, KCN osQ lkFk vfHkfØ;k djosQ çksisu 
ukbVªkby nsrk gSA RX gSµ
(a)	 C3H7Br	 (b)	 C4H9Br	 (c)	 C2H5Br	 (d)	 C5H11Br

17.	 lw;Z osQ çdk'k dh mifLFkfr esa ehFksu dk czksfeus'ku dkSu&lh 
vfHkfozQ;k gS\
(a)	 ukfHkdjkxh çfrLFkkiu	 (b)	 eqDr ewyd çfrLFkkiu
(c)	 ukfHkdjkxh çfrLFkkiu	 (d)	 ukfHkdjkxh la;kstu

18.	 + Cl2

lw;Z izdk'k
Z.

mRikn (Z) gks ldrk gSµ

(a)	 	 (b)	

(c)	 	 (d)	

19.	 vfHkdFku% vfHkfØ;k dh nj osQoy SN1 vfHkfØ;kvksa esa 
ukfHkdjkxh dh lkaærk ij fuHkZj djrh gSA
dkj.k% xSj&èkzqoh; foyk;d SN1 vfHkfØ;k dk i{k ysrk gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gSA
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

20.	 fuEufyf•r esa ls dkSu&lk ,sfYdy gSykbM SN1 fØ;kfof/  
}kjk vf/ekU; :i ls ty vi?kfVr gksrk gS\
(a)	 CH3Cl	 (b)	 CH3CH2Cl
(c)	 CH3CH2CH2Cl	 (d)	 (CH3)3CCl
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21.	 /hes pj.k esa ,sfYdy gSykbM dh SN1 vfHkfØ;k esa cuus okyk 
dkckZsoSQVk;u gSµ
(a)	 sp3 ladfjr	 (b)	 sp2 ladfjr
(c)	 sp ladfjr	 (d)	 sp3d ladfjr

22.	 SN2 vfHkfØ;kvksa esa vkca/ VwVus vkSj vkca/ cuus dk Øe bl 
çdkj gSµ
(a)	 vkca/ VwVus osQ ckn xBu gksrk gSA
(b)	 vkca/ fuekZ.k osQ ckn VwVuk gksrk gSA
(c)	 vkca/ VwVuk vkSj cuuk ,d lkFk gksrk gSA
(d)	 vkca/ VwVuk vkSj cuuk ;kn`fPNd :i ls gksrk gSA

23.	 2&esfFky C;wVsu dk eksuksDyksjhus'ku osQ nkSjku fufeZr laHkkfor 
,uSUVhvksesfjd ;qXeks dh la[;k gSµ
(a)	 2	 (b)	 3	 (c)	 4	 (d)	 1

24.	 vfHkfØ;k]
RCl + NaI ,slhVksu  R – I + NaCl fdl :i esa tkuk tkrk gS\
(a)	 oqV~Zt vfHkfØ;k	 (b)	 fiQfVx vfHkfØ;k
(c)	 izSaQdySaM dh vfHkfØ;k	 (d)	 fiaQosQyLVkbu dh vfHkfØ;k

25.	 ;fn fdlh fof'k"V foyk;d esa] Hkys gh og dkbjy gks] fdlh 
;kSfxd }kjk lery èkzqohÑr çdk'k dk dksbZ ?kw.kZu ugha gksrk gS] 
rc bldk eryc ;g gks ldrk gS fd
(a)	 ;kSfxd fuf'pr :i ls eslks gSA
(b)	 foyk;d esa dksbZ ;kSfxd ugha gSA
(c)	 ;kSfxd ,d jsflfed feJ.k gks ldrk gSA
(d)	 ;kSfxd fuf'pr :i ls ,d dkbjy gSA

26.	 fn, x, vfHkfØ;k osQ fy,]
C2H5OH + HX 

ZnX2  C2H5  X] vfHkfØ;k'khyrk dk Øe gSµ
(a)	 HI > HCl > HBr	 (b)	 HI > HBr > HCl
(c)	 HCl > HBr > HI	 (d)	 HBr > HI > HCl

27.	 ,sYosQu ;k ,sYdhu dh fdlosQ lkFk vfHkfØ;k }kjk ,sfYdy 
gSykbM çkIr ugha fd;k tk ldrk\
(a)	 HBr	 (b)	 HCl	 (c)	 PCl5	 (d)	 Cl2

28.	 ,fFky czksekbM vkS|ksfxd :i ls oSQls rS;kj fd;k tkrk gS\
(a)	 ,fFky ,sYdksgkWy + HBr	(b)	 ,FksuSy + Br2
(c)	 ,slhVksu + HBr	 (d)	 buesa ls dksbZ ugha

29.	 ,fFky ,sYdksgkWy fijhMhu dh mifLFkfr esa Fkk;ksfuy DyksjkbM osQ 
lkFk vfHkfØ;k djosQ nsrk gSµ
(a)	 CH3CH2Cl + H2O + SO2
(b)	 CH3CH2Cl + HCl
(c)	 CH3CH2Cl + HCl + SO2
(d)	 CH3CH2Cl + SO2 + Cl2

	gSyks,sjhu (Haloarenes)
30.	 Ýyksjkscsathu (C6H5F) dks ç;ksx'kkyk esa la'ysf"kr fd;k tk 

ldrk gSµ
(a)	 I+kQhukWy dks HF vkSj KF osQ lkFk xeZ djosQ
(b)	 ,sfuyhu ls Mkb,stksVkbts'ku }kjk Mkb,stksfu;e yo.k dks 

HBF4 osQ lkFk xeZ djosQ
(c)	 F2 xSl osQ lkFk csathu osQ lh/s Ýyksfjus'ku }kjk
(d)	 czksekscsathu dks NaF ?kksy osQ lkFk vfHkfØ;k djosQA

31.	 isQfjd DyksjkbM dh mifLFkfr esa VkWywbZu dh Dyksjhu osQ lkFk 
vfHkfØ;k eq[; :i ls D;k nsrk gS\

(a)	 csatkW;y DyksjkbM	 (b)	 m&DyksjksVkWywbZu
(c)	 csatkby DyksjkbM	 (d)	 o&vkSj p&DyksjksVkWywbZu

32.	 csathu] FeCl3 (;k gSykstu okgd) dh mifLFkfr esa vkSj lw;Z osQ çdk'k 
dh vuqifLFkfr esa] Cl2 osQ lkFk vfHkfØ;k djosQ D;k  curk gS\
(a)	 csafty DyksjkbM	 (b)	 csaty DyksjkbM
(c)	 Dyksjkscsathu	 (d)	 csathugsDlkDyksjkbM

33.	 fuEufyf•r esa ls fdls lSaMek;j vfHkfØ;k dgk tkrk gS\
(a)	 2HCHO NaOH  CH3OH +  HCOONa

(b)	 CuClN2Cl Cl	

(c)	
AlCl3 CH3+ CH3Cl

(d)	
CO2

NaOH

OH OH

COOH
34.	 vfHkdFku% ,sfjy gSykbM~l] csathu dh rqyuk esa de vklkuh ls 

bysDVªkWujkxh çfrLFkkiu ls xqtjrs gSaA
dkj.k% ,sfjy gSykbM o&vkSj p&mRiknksa dk feJ.k nsrk gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k] 

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

35.	 ,sfjy gSykbM] ,sfYdy gSykbM dh rqyuk esa ukfHkdjkxh çfrLFkkiu 
vfHkfØ;kvksa osQ çfr de vfHkfØ;k'khy gksrs gSa] D;ksafd
(a)	 ,sfjy gSykbM~l esa de LFkk;h dkckZsfu;e vk;u dk fuekZ.k
(b)	 ,sfjy gSykbM~l esa vuqukn fLFkjhdj.k
(c)	 ,sfYdy gSykbM~l esa nksgjs vkca/ dh mifLFkfr
(d)	 ,sfjy gSykbM~l esa izsjf.kd çHkkoA

36.	 Dyksjkscsathu O;kolkf;d rkSj ij oSQls rS;kj fd;k tkrk gS\
(a)	 xzhU;kj vfHkfØ;k	 (b)	 jSf'kx çfØ;k
(c)	 oqVZ~t&fiQfVx vfHkfØ;k	 (d)	 ÚhMsy&ozQkÝV vfHkfØ;k

37.	 fuEufyf•r ;kSfxdksa esa ukfHkdjkxh osQ çfr C—X vkca/ dh 
c<+rh vfHkfØ;k'khyrk dk lgh Øe gSµ

NO2

NO2

II
I

X X

(CH3)3C — X
(III)

(CH3)2CH — X
(IV)

(a)	 I < II < IV < III	 (b)	 II < III < I < IV
(c)	 IV < III < I < II	 (d)	 III < II < I < IV

38.	 Dyksjkscsathu dks NaOH osQ lkFk 300°C ij nkc esas xeZ djus ij 
nsrk gSµ
(a)	 I+kQhukWy	 (b)	 csatSfYMgkbM
(c)	 DyksjksI+kQhukWy	 (d)	 buesa ls dksbZ ughaA

39.	 oqV~Zt&fiQfVx vfHkfØ;k esa 'kkfey gSµ
(a)	 ,sfjy gSykbM osQ nks v.kq	(b)	 ,sfYdy gSykbM osQ nks v.kq
(c)	 ,sfjy gSykbM vkSj ,sfYdy gSykbM esa ls çR;sd dk ,d v.kq
(d)	 ,sfjy gSykbM vkSj I+kQhukWy esa ls çR;sd dk ,d v.kqA
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	gSyks,sYosGu
(Haloalkanes)

1.	 fuEufyf•r ,sYdksgkWy dh gSykstu vEy osQ lkFk vfHkfØ;k'khyrk 
dk Øe gSµ
I.	 CH3CH2   CH2  OH

II.	 CH3CH2  CH  OH

CH3

	 III.	 CH3CH2  C  OH

CH3

CH3

(a)	 I > II > III	 (b)	 III > II > I
(c)	 II > I > III 	 (d)	 I > III > II

2.	 C;wVsu ukbVªkby] KCN osQ lkFk fdldh vfHkfØ;k ls curk gS\
(a)	 çksfiy ,sYdksgkWy	 (b)	 C;wfVy DyksjkbM
(c)	 C;wfVy ,sYdksgkWy	 (d)	 çksfiy DyksjkbM

3.	 CH3Br 
AgCN

 A 
H3O+

 B
B gSµ
(a)	 CH3NH2	 (b)	 (CH3)2NH
(c)	 C2H5NH2	 (d)	 CH3COOH

4.	 ,FksukWfyd iksVSf'k;e gkbMªkWDlkbM dh vfHkfozQ;k n&çksfiy 
czksekbM osQ lkFk djus ij D;k mRiUu gksrk gS\
(a)	 çksisu	 (b)	 izksihu	 (c)	 izksikbu	 (d)	 çksisukWy

5.	 fuEufyf•r esa ls dkSu&lk ,sYdksgkWy dejs osQ rkieku ij lkaæ 
HCl osQ lkFk vfHkfØ;k djus ij lacaf/r ,sfYdy DyksjkbM 
mRiUu djsxk\
(a)	 CH3CH2 CH2 OH	 (b)	 CH3CH2  CH  OH

CH3
(c)	 CH3CH2  CH  CH2OH

CH3

(d)	 CH3CH2  C  OH

CH3

CH3

6.	 fofy;Elu osQ la'ys"k.k dk ,d mnkgj.k gSµ
(a)	 2C2H5Br + Ag2O  (C2H5)2O + 2AgBr
(b)	 C2H5Br + CH3ONa  C2H5OCH3 + NaBr
(c)	 C2H5Br + CH3COOAg  CH3COOC2H5 + AgBr
(d)	 nksuksa (a) vkSj (b).

7.	 dkSu&lk leko;oh C4H9Cl ;kSfxd /zqo.k :i ls lfØ; gksxk\

(a)	 CH3CH2CH2CH2Cl	 (b)	 CH3CH2CH  CH3

Cl

40.	 lSaMek;j dh vfHkfØ;k esa fuEufyf•r esa ls dkSu 'kkfey gS\
(a)	 isQjl yo.k 	 (b)	 Mkb,stksfu;e yo.k
(c)	 veksfu;e yo.k 	 (d)	 D;wçkeksfu;e yo.k

41.	 ;kSfxd dk IUPAC uke X gSµ
NO2

CH3

F

(a)	 1&Ýyksjks&4&esfFky&2&ukbVªkscsathu
(b)	 4&Ýyksjks&1&esfFky&3&ukbVªkscsathu
(c)	 4&esfFky&1&Ýyksjks&2&ukbVªkscsathu
(d)	 2&Ýyksjks&5&esfFky&1&ukbVªkscsathu

42.	 ,sfuyhu dh fdlosQ lkFk vfHkfØ;k djosQ Dyksjkscsathu rS;kj 
fd;k tk ldrk gS\
(a)	 gkbMªksDyksfjd vEy	 (b)	 D;wçl DyksjkbM
(c)	 futZy ,Y;wehfu;e DyksjkbM dh mifLFkfr esa Dyksjhu
(d)	 ukbVªl vEy vkSj mlosQ ckn D;wçl DyksjkbM osQ lkFk xeZ djosQA

	ikWfygSykstu ;kSfxd (Polyhalogen Compounds)
43.	 iQkWLthu fdldk lkekU; uke gS\

(a)	 I+kQkWLiQksfjy DyksjkbM	 (b)	 Fkk;ksfuy DyksjkbM
(c)	 dkcZu MkbvkWDlkbM vkSj I+kQkWLiQhu
(d)	 dkckZsfuy DyksjkbM

44.	 vfXu'kked ;a=k esa ^ikbjhu* gksrk gSµ
(a)	 dkcZu MkbvkWDlkbM	 (b)	 dkcZu MkblYiQkbM
(c)	 dkcZu VsVªkDyksjkbM	 (d)	 DyksjksiQkWeZ

45.	 fuEufyf[kr esa ls dkSu&ls ;kSfxd dks tc ,sYdksgkWy KOH vkSj 
izkFkfed ,sehu osQ lkFk xeZ djrs gS rks dkfcZy,sehu ijh{k.k nsrk gS\
(a)	 CHCl3	 (b)	 CH3Cl	 (c)	 CH3OH	 (d)	 CH3CN

46.	 gSyksiQkWeZ fdlosQ VªkbgSykstu O;qRiUu gSa\
(a)	 esFksu	 (b)	 ,sFksu	 (c)	 çksisu	 (d)	 csathu

47.	 vfHkdFku % DyksjksiQkWeZ dks xgjs jax dh cksryksa esa laxzfgr fd;k 
tkrk gSA
dkj.k % DyksjksiQkWeZ dk mi;ksx /wezd osQ :i esa fd;k tkrk gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gSA
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

48.	 dkSu&lk f}èkzqo vk?kw.kZ okyk ;kSfxd ugha gSµ
(a)	 CH3Cl	 (b)	 CCl4	 (c)	 CH2Cl2	 (d)	 CHCl3

49.	 CCl4 vkSj iszQvkWu A
(a)	 gjs ;kSfxd gSa
(b)	 vkstksu {kj.k dh lkaærk dks de djrk gS
(c)	 vkstksu {kj.k dh lkaærk esa o`f¼ dk dkj.k curk gS
(d)	 vkstksu {kj.k dh lkaærk ij dksbZ çHkko ugha iM+rkA

50.	 diM+ksa dh 'kq"d èkqykbZ esa ç;qDr foyk;d gSµ
(a)	 ,sYdksgkWy	 (b)	 ,slhVksu
(c)	 dkcZu VsVªkDyksjkbM	 (d)	 iszQvkWu
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(c)	 H3C  C  CH3

Cl

CH3

	 (d)	 H3C  CH  CH2Cl

CH3

8.	 fuEufyf•r esa ls dkSu&lh gSykstu fofue; vfHkfØ;k gS\
(a)	 RX + NaI  RI + NaX

(b)	 C   C    + HX C   C

H X

(c)	 R  OH + HX 
ZnCl2  R  X + H2O

(d)	 R  OH + SOCl2  R - Cl + SO2 + HCl
9.	 2&czkseksisaVsu dks ,FksukWy esa iksVSf'k;e ,FkksDlkbM osQ lkFk xeZ 

fd;k tkrk gSA çkIr çeq• mRikn gSµ
(a)	 2&,FkksDlhisaVsu	 (b)	 1&isaVhu
(c)	 fll&2&isaVhu	 (d)	 Vªkal&2&isaVhu

10.	 Ýyksjks,Fksu rS;kj djus dh lokZsÙke fof/ gSµ

(a)	 C2H5OH HF/H2SO4, D 	 (b)	 C2H5OH HF/SbF5, D

(c)	 C2H5Cl Hg2F2/D 	 (d)	 C2H6 F2, hu

11.	 ,d çkFkfed ,sfYdy gSykbM  ls xqtjuk ilan djsxkA
(a)	 SN1 vfHkfØ;k	 (b)	 SN2 vfHkfØ;k
(c)	 α&foyksiu 	 (d)	 jslekbts'ku

12.	 tc gkbMªkstu DyksjkbM xSl dks csatks;y ijkWDlkbM dh mifLFkfr 
esa çksihu osQ lkFk vfHkfozQr fd;k tkrk gS] rc ;g nsrk gSµ
(a)	 2&Dyksjksçksisu 	 (b)	 ,sfyy DyksjkbM
(c)	 dksbZ vfHkfØ;k ugha 	 (d)	 n&çksfiy DyksjkbM

13.	 oqVZ~t vfHkfØ;k esa ,sfYdy gSykbM dk vip;u fdlosQ lkFk 
gksrk gS\
(a)	 Zn/HCl	 (b)	 HI
(c)	 Zn/Cu ;qxy	 (d)	 Na bZFkj esa

14.	 fuEufyf•r vfHkfØ;k osQ fy, vki fdl vfHkdeZd dk mi;ksx 
djsaxs\
CH3CH2CH2CH3 →  CH3CH2CH2CH2Cl + CH3CH2CHClCH3
(a)	 Cl2/UV çdk'k	 (b)	 NaCl + H2SO4
(c)	 va/sjs esa Cl2 xSl
(d)	 va/sjs esa vk;ju dh mifLFkfr esa Cl2 xSl

15.	 MeX] RCH2X] R2CHX] R3CX  esa ls dkSu SN2 vfHkfØ;k osQ 
çfr lcls vf/d vfHkfØ;k'khy gS\
(a)	 MeX	 (b)	 RCH2X	 (c)	 R2CHX	 (d)	 R3CX

16.	 SN1 (,dkf.od ukfHkdjkxh çfrLFkkiu) vfHkfØ;k esa] jslekbts'ku 
gksrk gSA ;g gksus osQ dkj.k gSµ
(a)	 foU;kl dk izfrykseu	 (b)	 foU;kl dk /kj.k
(c)	 foU;kl dk :ikarj.k	 (d)	 nksuksa (a)	vkSj (b)

17.	 dkWye I esa nh xbZ lajpukvksa dks dkWye II esa fn, x, ukeksa ls 
feyk,aA

dkWye I dkWye II
(i) Br (A) 4&czkseksisaV&2&bZu

(ii)
Br

(B) 4&czkseks&3&esfFkyisaV&2&bZu

(iii)
Br

(C) 1&czkseks&2&esfFkyC;wV&2&bZu

(iv) Br (D) 1&czkseks&2&esfFkyisaV&2&bZu

(a)	 (i) – (B); (ii) – (C); (iii) – (D); (iv) – (A)
(b)	 (i) – (A); (ii) – (B); (iii) – (C); (iv) – (D)
(c)	 (i) – (C); (ii) – (D); (iii) – (B); (iv) – (A)
(d)	 (i) – (D); (ii) – (A); (iii) – (B); (iv) – (C)

18.	 ;kSfxd CH3CH   CH C(Br)(CH3)2 esa –Br dh fLFkfr dks 
 osQ :i esa oxhZÑr fd;k gSµ

(a)	 ,sfyy	 (b)	 ,sfjy	 (c)	 foukby	 (d)	 f}rh;d
19.	 RCOOAg osQ lkFk ,sfYdy gSykbM dh vfHkfØ;k D;k mRiUu 

djrh gS\
(a)	 ,LVj	 (b)	 bZFkj	 (c)	 ,sfYMgkbM	(d)	 dhVksu

20.	 Mkb,sfFkyczkseksesFksu dk lgh IUPAC uke D;k gksuk pkfg,\
(a)	 1&czkseks&1]1&Mkb,sfFkyehFksu
(b)	 3&czkseksisaVsu
(c)	 1&czkseks&1&,fFkyçksisu	 (d)	 1&czkseksisaVsu

21.	 1&Dyksjksçksisu rS;kj djus osQ fy, fuEufyf•r esa ls fdl 
vfHkdkjd dk mi;ksx fd;k tk ldrk gS\
(a)	 ijkWDlkbM dh mifLFkfr esa izksihu vkSj HCl
(b)	 ijkWDlkbM dh vuqifLFkfr esa izksihu vkSj HCl
(c)	 izksihu vkSj Cl2 osQ ckn tyh; KOH osQ lkFk vfHkfozQ;k
(d)	 buesa ls dksbZ ughaA

22.	 nh xbZ vfHkfØ;k osQ fy,] RCH2Br + I–   RCH2I + Br–

eq[;

,slhVksu

lgh dFku gSµ
(a)	 Br– çfrLi/hZ ukfHkdjkxh osQ :i esa dk;Z dj ldrk gSA
(b)	 mijksDr vfHkfØ;k esa cuh laØe.k voLFkk LFkkuh;Ñr 

vk;u dh rqyuk esa de èkzqoh; gSA
(c)	 vfHkfØ;k ,slhfVd vEy esa Hkh gks ldrh gSA
(d)	 vfHkfØ;k esa ç;qDr foyk;d] nj fu/kZj.k pj.k esa xfBr 

vk;uksa dks ?kksyrk gSA
23.	 fuEufyf•r ;kSfxdksa dks muosQ DoFkukad osQ c<+rs Øe esa 

O;ofLFkr djsaA

I.	 CH   CH2Br
CH3
CH3

	 II.	 CH3CH2CH2CH2Br

III.	 H3C  C  CH3

Br

CH3

(a)	 II < I < III	 (b)	 I < II < III
(c)	 III < I < II	 (d)	 III < II < I

24.	 tc Fkk;ksfuy DyksjkbM vkSj ______ dks fijhMhu dh mifLFkfr 
esa fjÝyDl fd;k tkrk gS rc ,sfYdy gSykbM curs gSaA 
vfHkfØ;k'khyrk dk Øe (3° > 2° > 1°) ,sfYdy lewg osQ +I 
çHkko osQ dkj.k gksrk gS tks CX vkca/ dh /zqoh;rk dks ______ 
djrk gSA
(a)	 vEy] de		  (b)	 ,sYdksgkWy] T;knk
(c)	 ,sfYMgkbM] ifjofrZr	 (d)	 dhVksUl] de
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25.	 os v.kq ftudh niZ.k Nfo muosQ Åij vè;kjksfir ugha gksrh] 
dkbjy dgykrs gSaA fuEufyf•r esa ls dkSu&lk v.kq çÑfr esa 
dkbjy gS\
(a)	 2&czkseksC;wVsu 	 (b)	 1&czkseksC;wVsu
(c)	 2&czkseksçksisu 	 (d)	 2&czkseksçksisu&2&vkWy

26.	 fuEufyf•r esa ls dkSu&lk ;kSfxd OH– vk;u }kjk ukfHkdjkxh 
çfrLFkkiu ij jsflfed feJ.k nsxk\

	 I.	 CH3  CH  Br

C2H5

	 II.	 CH3  C  CH3

C2H5

Br

	 III.	 CH3  CH  CH2Br

C2H5
(a)	 I	 (b)	 I, II, III 	 (c)	 II, III	 (d)	 I, III

27.	 DyksjksesFksu dh veksfu;k dh vkf/D; ls vfHkfozQ;k djus ij 
eq[;r% D;k çkIr gksrk gS\

(a)	 N, N&MkbesfFkyesFksu,sehu CH3 N
CH3

CH3
(b)	 N–esfFkyesFksu,sehu (CH3—NH—CH3)
(c)	 esFksu,sehu (CH3NH2)
(d)	 feJ.k ftlesa ;s lHkh leku vuqikr esa gksaA

28.	 vfHkfØ;kvksa esa mRiknksa (A) vkSj (B) dh igpku djsaA
RX + AgCN  (A) + AgX ; RX + KCN  (B) + KX
(a)	 (A) → RCN,  (B) → RCN
(b)	 (A) → RCN,  (B) → RNC
(c)	 (A) → RNC,  (B) → RCN
(d)	 (A) → RNC,  (B) → RNC

29.	 fuEufyf•r esa ls dkSu&lh lajpuk uhps fn, x, v.kq (A) osQ 
lkFk ,usufV;ksesfjd gS\

(A)

CH3

BrH5C2

H

C

(a)	

C2H5

BrH3C

H

C
	 (b)	

H

C2H5Br

CH3

C

(c)	
Br

C2H5
H3C

H

C 	 (d)	
H

CH3
H5C2

Br

C

30.	 fuEufyf•r vfHkfØ;k esa] eq[; vkSj vYi mRiknksa dh igpku djsaA 
,sYdksgkWfyd KOH

rki
CH3  CH2  CH  CH3  

Br
CH3  CH  CH  CH3 + CH3  CH2  CH  CH2

(A) (B)
(a)	 (A) eq[; mRikn gS vkSj (B) vYi mRikn gSA
(b)	 (A) vYi mRikn gS vkSj (B) eq[; mRikn gSA
(c)	 nksuksa (A) vkSj (B) eq[; mRikn gSaA
(d)	 osQoy (B) curk gS vkSj (A) ugha curk gSA

31.	 r`rh;d C;wfVy DyksjkbM dk IUPAC uke gSµ
(a)	 2-Dyksjks&2&esfFkyçksisu	 (b)	 3-DyksjksC;wVsu
(c)	 4-DyksjksC;wVsu	 (d)	 1-Dyksjks&3&esfFkyçksisu

	gSyks,sjhu (Haloarenes)
32.	 fuEufyf•r esa ls dkSu&lk ukfHkdjkxh çfrLFkkiu vfHkfØ;kvksa 

dk lgh Øe gS\
Cl

I.
NO2

II.

Cl

NO2

III.

Cl

(a)	 I < II < III	 (b)	 III < II < I
(c)	 I < III < II	 (d)	 III < I < II

33.	 fuEufyf•r esa ls dkSu&lk ,sfjy gSykbM ukfHkdjkxh çfrLFkkiu 
osQ çfr lcls vf/d vfHkfØ;k'khy gS\

(a)	

Cl

	 (b)	
NO2

Cl

(c)	
NO2

NO2

Cl

	 (d)	
NO2

NO2

O2N
Cl

34.	 fuEufyf•r vfHkfØ;k esa A D;k gS\
CH2 CH CH2

+ HCl A

(a)	
Cl

CH2 CH CH2

	 (b)	

CH2 CH2 CH2 Cl

(c)	

CH2 CH CH3

Cl
	 (d)	

CH2CH CH3

Cl

35.	
NO2

NO2

Cl
NO2

NO2

O–Na+

ruq NaOH

mijksDr ifjorZu fdl izdkj csatkbu vkxs c<+rk gS\
(a)	 bysDVªksujkxh&la;kstu	
(b)	 csathu eè;orhZ
(c)	 lfØ; ukfHkdjkxh çfrLFkkiu
(d)	 vkWDlhjsu

36.	 fuEufyf•r ;kSfxdksa dks muosQ ?kuRo osQ c<+rs Øe esa O;ofLFkr djsaµ

I.	 	 II.	

Cl
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III.	

Cl

Cl
	 IV.	

Br

Cl
(a)	 I < II < III < IV	 (b)	 I < III < IV < II
(c)	 IV < III < II < I	 (d)	 II < IV < III < I

37.	 fuEufyf•r esa ls csathu dk dkSu&lk Dyksjks O;qRiUu lacaf/r 
gkbMªkWDlh O;qRiUu çLrqr djus osQ fy, tyh; lksfM;e 
gkbMªkWDlkbM osQ lkFk lcls vklkuh ls ty vi?kVu ls xqtjsxk\

(a)	 ClO2N

NO2

NO2

	 (b)	 ClO2N

(c)	 ClMe2N 	 (d)	 C6H5Cl

38.	 AlCl3 dh mifLFkfr esa csathu osQ lkFk Dyksjhu dh vfHkfØ;k ls 
Dyksjkscsathu curk gSA fuEufyf•r esa ls dkSu&lh Lih'kh”k csa”khu 
oy; ij vkØe.k djrh gS\
(a)	 Cl–	 (b)	 Cl+ 	 (c)	 AlCl3	 (d)	 [AlCl4]–

39.	 esfFky DyksjkbM esa C   Cl vkca/ dh rqyuk esa Dyksjkscsathu dk 
C   Cl vkca/ gSµ
(a)	 yack vkSj nqcZy gSA	 (b)	 NksVk vkSj nqcZy gSA
(c)	 NksVk vkSj çcy gSA	 (d)	 yack vkSj çcy gSA

40.	 VkWywbZu] vk;ju (III) DyksjkbM dh mifLFkfr esa gSykstu osQ lkFk 
vfHkfØ;k djosQ vkWFkkZs& vkSj iSjk&gSyks ;kSfxd nsrk gSA vfHkfØ;k gSµ
(a)	 bysDVªksujkxh foyksiu vfHkfØ;k
(b)	 bysDVªksujkxh çfrLFkkiu vfHkfØ;k
(c)	 eqDr ewyd la;kstd vfHkfØ;k
(d)	 ukfHkdjkxh çfrLFkkiu vfHkfØ;k

41.	 fuEufyf•r esa ls fdldk xyukad mPpre gksrk gS\
(a)	 Dyksjkscsathu	 (b)	 o&MkbDyksjkscsathu
(c)	 m&MkbDyksjkscsathu	 (d)	 p&MkbDyksjkscsathu

42.	 dFku I % Dyksjkscsathu osQ ukbVªs'ku ls m&ukbVªksDyksjkscsathu dk 
fuekZ.k gksrk gSA
dFku II % —NO2 lewg ,d m&funZs'kd lewg gSA
(a)	 dFku I vkSj dFku II nksuksa lgh gSaA
(b)	 dFku I vkSj dFku II nksuksa xyr gSaA
(c)	 dFku I lgh gS ysfdu dFku II xyr gSA
(d)	 dFku II lgh gS ysfdu dFku I xyr gSA

43.	 dkWye I esa fn, x, ;kSfxdksa dh lajpukvksa dk dkWye II esa fn, 
x, ;kSfxdksa osQ oxks± ls feyku djsaA

dkWye I dkWye II
(i) CH3  CH  CH3

X

(a) ,sfjy gSykbM

(ii) CH2  CH  CH2  X (b) ,sfYdy gSykbM

(iii)
 

X

(c) okbfufyd gSykbM

(iv) CH2  CH  X (d) ,sfyy gSykbM

(a)	 (i) – (b); (ii) – (d); (iii) – (a); (iv) – (c)
(b)	 (i) – (c); (ii) – (a); (iii) – (b); (iv) – (d)
(c)	 (i) – (d); (ii) – (b); (iii) – (a); (iv) – (c)
(d)	 (i) – (a); (ii) – (c); (iii) – (d); (iv) – (b)

44.	 fuEufyf•r vfHkfØ;k esa ;kSfxd Y dks igpkusaA

NaNO2 + HCl Cu2Cl2
273-278 K

NH2 N2
+Cl–

Y + N2

(a)	
Cl

	(b)	 	 (c)	
Cl

Cl

	(d)	

Cl

Cl

45.	 dkWye I esa nh xbZ vfHkfØ;kvksa dks dkWye II esa nh xbZ 
vfHkfØ;kvksa osQ çdkj ls feyk,aA

dkWye I dkWye II

(i)
Cl

Cl Cl

Fe/Cl2

                Cl

+

Cl

    

(a) ukfHkdjkxh 
,sjkseSfVd
çfrLFkkiu

(ii) CH3  CH  CH2 + HBr
 CH3  CH  CH3 

Br

(b) bysDVªkWujkxh
,sjkseSfVd
çfrLFkkiu

(iii) CH3  CH  I 

OH–

CH3  CH  OH 

(c) lSV”ksiQ
foyksiu

(iv) OH

+ NaOH

NO2

Cl

NO2

(d) bysDVªkWujkxh
la;kstu

(v) Alc. KOHCH3CH2CHCH3

Br
CH3CH  CHCH3

(e) ukfHkdjkxh
çfrLFkkiu
(SN1)

(a)	 (i) – (a); (ii) – (c); (iii) – (d); (iv) – (e); (v) – (b)
(b)	 (i) – (b); (ii) – (d); (iii) – (e); (iv) – (a); (v) – (c)
(c)	 (i) – (c); (ii) – (e); (iii) – (a); (iv) – (b); (v) – (d)
(d)	 (i) – (d); (ii) – (a); (iii) – (b); (iv) – (c); (v) – (e)
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	ikWfygSykstu ;kSfxd 
(Polyhalogen Compounds)

46.	 fuEufyf•r esa ls dkSu fofluy&MkbgSykbM dk mnkgj.k gS\
(a)	 MkbDyksjksesFksu	 (b)	 1] 2&MkbDyksjksbFksu
(c)	 ,fFkfyMhu DyksjkbM	 (d)	 ,sfyy DyksjkbM

47.	 fuEufyf•r esa ls dkSu&lk fofluy MkbgSykbM ugha gS\
(a)	 CH3   CHCl   CH2Cl
(b)	 CH3   CHCl   CHCl   CH3
(c)	 ClCH2   CH2Cl
(d)	 CH3   CHCl   CH2   CH2Cl

48.	 CCl4 dk mi;ksx vfXu'kked ;a=k osQ :i esa fd;k tkrk gS] 
D;ksafdµ

(a)	 bldk DoFkukad de gSA
(b)	 bldk xyukad mPp gSA
(c)	 ;g vToyu'khy ok"i nsrk gSA
(d)	 ;g lgla;kstd vkca/ cukrk gSA

49.	 ,fFkfyMhu DyksjkbM ,d ______ gSA
(a)	 fofluy&MkbgSykbM 	 (b)	 tSe&MkbgSykbM
(c)	 ,fyfyd gSykbM	 (d)	 obfufyd gSykbM

50.	 vkerkSj ij CHCl3 cksryksa esa FkksM+h ek=kk esa ,sYdksgkWy feyk;k 
tkrk gS D;ksafdµ
(a)	 ;g CHCl3 dh laosnukgkjh xq.k dks ean dj nsrk gSA
(b)	 ;g CHCl3 osQ iQkWLthu esa vkWDlhdj.k dks jksdrk gSA
(c)	 ;g cuh gqbZ iQkWLthu dks gkfujfgr Mkb,sfFky dkckZsusV esa 

ifjofrZr djrk gSA
(d)	 nksuksa (b) vkSj (c)A

Y + N2

	gSyks,sYdsu
(Haloalkanes)

1.	 fuEufyf•r esa ls fdls f}èkzqo vk?kw.kZ osQ ?kVrs Øe esa O;ofLFkr 
fd;k x;k gS\
(a)	 CH3Cl, CH3Br, CH3F	 (b)	 CH3Cl, CH3F, CH3Br
(c)	 CH3Br, CH3Cl, CH3F	 (d)	 CH3Br, CH3F, CH3Cl

2.	 vfHkdFku % çkFkfed csaftfyd gSykbM SN1 vfHkfØ;kvksa osQ 
çfr çkFkfed ,sfYdy gSykbM dh rqyuk esa vf/d vfHkfØ;k'khy 
gksrs gSaA
dkj.k% vfHkfØ;k'khyrk ukfHkdjkxh vkSj foyk;d dh çÑfr 
ij fuHkZj djrh gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gS
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gS
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gS
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

3.	 (CH3)3CMgCl dh vfHkfØ;k D2O osQ lkFk djus ij mRiUu 
gksrk gSµ
(a)	 (CH3)3CD 	 (b)	 (CH3)3COD
(c)	 (CD3)3CD	 (d)	 (CD3)3COD

4.	 ,fFky iQkWeZsV osQ lkFk RMgX dh vf/drk osQ lkFk vfHkfozQ;k 
djus ls bldk fuekZ.k gksrk gS
(a)	 RCH(OH)R	 (b)	 CH3CH2OR
(c)	 RCHOHC2H5	 (d)	 C3H7OH

5.	  A
CH3CH2O–

 CH3  C  C  C  Br 

CH3

H3C Ph

CH3

B
Me3CO–

Me3COH

mRikn 'A' vkSj 'B' Øe'k% gSa&

(a)	 CH3  C  C  C  OCH2CH3 vkSj 

CH3

CH3 Ph

CH3

CH3  C  C  C  Ph

CH3

CH3

CH2

(b)	 CH3  C  C  C  OCH2CH3 vkSj 

CH3

H3C Ph

CH3

CH3  C  C  C  OCMe3

CH3

PhH3C

CH3

(c)	 CH3  C  C  C  Ph vkSj

CH3

CH3CH2O CH3

CH3

	

CH3  C  C  C  Ph

CH3

CH3

CH2

   

(d)	 CH3  C  C  C  Ph vkSj

CH3

CH3CH2O CH3

CH3

Ph

CH3  C  C  C  OCMe3

CH3

CH3

CH3

6.	 vkf.od lw=k C6H13Br okys ,d ,sfYdy gSykbM dks ,sYdksgkWfyd 
KOH osQ lkFk vfHkfozQ;k djus ij nks leko;o ,sYdhu] A vkSj 
B fn, x,A feJ.k osQ vipf;r vkstksuksfyfll us fuEufyf•r 
;kSfxd fn,% CH3COCH3] CH3CHO] CH3CH2CHO vkSj 
(CH3)2CHCHO
,sfYdy gSykbM gSµ
(a)	 2&czkseksgsDlsu	 (b)	 3&czkseks&2&esfFkyisaVsu
(c)	 2]2&MkbesfFky&1&czkseksC;wVsu
(d)	 2&czkseks&2]3&MkbesfFkyC;wVsuA
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7.	 vfHkdFku% ,slhVksu esa NaI osQ lkFk vfHkfozQ;k djus ij oSdfYid 
:i ls lfØ; 2&vk;ksMksC;wVsu jslekbts'ku ls xqtjrk gSA
dkj.k% vfHkdkjd vkSj mlosQ mRikn ij ckj&ckj okYMsu 
O;qRØe.k varr% ,d jslfed feJ.k nsrk gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gSA
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

8.	 dkSu&lk ;kSfxd HI osQ lkFk 2&vk;ksMksçksisu nsrk gS\
(a)	 CH3CH2CH3	 (b)	 CH3CH=CHCH3
(c)	 CH2OHCHOHCH2OH	(d)	 C2H4

9.	 vfHkfØ;k osQ fy,]
CH3Cl   CH3

+ + Cl–; DH1°
CH3CH2Cl  CH3CH2

+ + Cl–;  DH2°
(CH3)2CHCl  (CH3)2CH+ + Cl–;  DH3°
(CH3)3CCl  (CH3)3C+ + Cl–; DH4°
vk;uhdj.k ,UFkSYih dk lgh Øe gSµ
(a)	 DH°1 > DH°2 > DH°3 > DH°4
(b)	 DH°1 < DH°2 < DH°3 < DH°4
(c)	 DH°1 > DH°2 > DH°3 < DH°4
(d)	 DH°1 > DH°2 < DH°3 < DH°4

10.	 vkblks&C;wfVy eSXuhf'k;e czksekbM 'kq"d bZFkj vkSj fujis{k 
,sYdksgkWy osQ lkFk nsrk gSµ

(a)	 CH3CHCH2OH

CH3

 vkSj CH3CH2MgBr

(b)	 CH3CHCH2CH2CH3

CH3

vkSj MgOHBr

(c)	 CH3CHCH3

CH3

, CH2  CH2 vkSj MgOHBr

(d)	 CH3CHCH3

CH3

 vkSj CH3CH2OMgBr
11.	 ifjorZuksa osQ fuEufyf•r lsV esa vfHkdeZdksa X vkSj Y osQ lsV 

dks igpkusa&
CH3CH2CH2Br CH3CHCH3mRikn

Br

X Y

(a)	 X ¾ ruq tyh;; NaOH, 20°C; Y ¾ HBr/,slhfVd vEy, 20°C
(b)	 X ¾ lkaæ ,YdksgkWfyd NaOH, 80°C;Y = HBr/,slhfVd 

vEy] 20°C
(c)	 X ¾ ruq tyh;; NaOH, 20°C; Y = Br2/CHCl3, 0°C
(d)	 X = lkaæ ,YdksgkWfyd NaOH, 80°C; Y = Br2/CHCl3, 0°C

12.	 CCl4 esa czksehu osQ lkFk dkcksZfDlfyd vEy osQ 'kq"d flYoj 
yo.k dks xeZ djus osQ ifj.kkeLo:i çkIr ,sfYdy czksekbM dh 
ozQe gSµ
(a)	 1° > 3° > 2° czksekbM~l	 (b)	 1° > 2° > 3° czksekbM~l
(c)	 3° > 2° > 1° czksekbM~l	 (d)	 3° > 1° > 2° czksekbM~l

13.	 fuEufyf•r esa ls dkSu&lk bu gSykbMksa dh ty vi?kVu dh lgh 
?kVrh nj gS\

  CH3  C  NH  CH  Br   CH3  NH  CH  Br 

O

CH3
I II

CH3

  CH3  O  CH  Br   CH3  C  C  Br 

O

CH3III IV
CH3

CH3

(a)	 IV > III > II > I	 (b)	 II > III > I > IV
(c)	 III > II > I > IV	 (d)	 IV > I > II > III

14.	 SN2 vfHkfØ;k osQ çfr fuEufyf•r ;kSfxdksa dh vfHkfØ;k'khyrk 
dk lgh c<+rk gqvk Øe gSµ

Br Br CH2Br H3C Br

(1) (4)(2) (3)
(a)	 2 > 4 > 1 > 3	 (b)	 3 > 1 > 2 > 4
(c)	 4 > 2 > 1 > 3	 (d)	 2 > 1 > 3 > 4

15.	 fuEufyf•r esa ls fdl v.kq esa rkjd (*) ls vafdr dkcZu ijek.kq 
vlefer gS\

I.	
Br

C
Cl

*

H

I 	 II.	
Br

C
Cl

*

D

I

III.	 C*

H

HO CH3
C2H5

	 IV.	 C*

H

H CH3
C2H5

(a)	 I, II, III, IV	 (b)	 I, II, III
(c)	 II, III, IV	 (d)	 I, III, IV

16.	 fuEufyf•r vfHkfØ;k esa D;k mRikn gksxk\
CH2 NBS

(a)	 CH3

Br

	 (b)	
CH3

Br

(c)	
CH2Br

	 (d)	

CH3

Br
17.	 vkblks&çksfiy ,sYdksgkWy dks vkblks&çksfiy czksekbM esa cnyus osQ 

fy, lcls vPNk vfHkdeZd dkSu&lk gS\

  CH3  CH  OH  CH3  CH  Br 

CH3 CH3

(a)	 HBr/yky P	 (b)	 SOBr2
(c)	 Br2	 (d)	 CH3MgBr

18.	 fuEufyf•r esa lcls vf/d fØ;k'khy ,sfYdy gSykbM gS&
(a)	 C2H5F	 (b)	 C2H5Cl
(c)	 C2H5Br	 (d)	 C2H5I
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19.	 vfHkdFku% 2° ,sfYdy gSykbM 1° ,sfYdy ls vf/d 
vfHkfØ;k'khy gksrs gSaA
dkj.k % ukfHkdkjkxh dh de lkanzrk SN1 fozQ;kfof/ dks vuqowQy 
cukrh gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gSA
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

20.	 1&Dyksjksçksisu vkSj 2&Dyksjksçksisu osQ feJ.k dks ,sYdksgkWfyd 
KOH ls vfHkfozQ;k djus ij çkIr gksrk gSµ
(a)	 çksi&1&bZu
(b)	 çksi&2&bZu
(c)	 çksi&1&bZu vkSj çksi&2&bZu dk feJ.k
(d)	 çksisuksy

21.	 fuEufyf•r esa ls dkSu&lh vfHkfØ;k lgh <ax ls lqesfyr ugha gS\

(a)	 2C2H5Br + 2Na 
'kq"d bZFkj

 C4H10 + 2NaBr : oqV~Zt vfHkfØ;k
(b)	 CH3Br + AgF  CH3F + AgBr : bZFkj vfHkfØ;k

(c)	 C6H5Br + 2Na + BrC2H5 'kq"d bZFkj  C6H5C2H5 + 2NaBr : 
 � oqV~Zt&fiQfVx vfHkfØ;k

(d)	 2C6H5Br + 2Na 'kq"d bZFkj  C6H5  C6H5 + 2NaBr : �
� fiQfVx vfHkfØ;k

22.	 C5H11Cl osQ leko;oksa esa ls tks dkbjy gSµ

(i)	   CH3  C  CH2Cl 

CH3

CH3

2] 2&MkbesfFky&1&Dyksjksçksisu

(ii)	   CH3CH2CH2  CH  CH3 

Cl
2&DyksjksisaVsu

(iii)	

CH3

  CH3CH2  C  CH3 

Cl
2&esfFky&2&DyksjksC;wVsu 

(iv)	  CH3CH2  CH  CH2CH3 

Cl
3&DyksjksisaVsu 

(a)	 (i) vkSj (ii)	 (b)	 (i), (ii) vkSj (iii)
(c)	 (i) vkSj (iii)	 (d)	 osQoy (ii)

23.	 CH3  CH  CH3 
alc. KOH

 X HBr
isjksDlkbM

 Y NaI
,slhVksu

Z 

Br
nh xbZ vfHkfØ;k esa vafre mRikn D;k gksxk\
(a)	 CH3CH2CH2I	 (b)	 CH3CHICH2I
(c)	 CH3CH2CH2CH2CH3	 (d)	 CH3CH2CHI2

24.	 fuEufyf•r vfHkfØ;k ij fopkj djsaA

  C6H5  C  Br + H2O  HO  C  C6H5 + HBr  

CH3 CH3

HH
vfHkfØ;k 98» jsflehdj.k osQ lkFk vkxs c<+rh gSA vfHkfØ;k 
gks ldrh gSµ
(a)	 SN1 fØ;kfof/	 (b)	 SN2 fØ;kfof/
(c)	 E1 fØ;kfof/	 (d)	 E2 fØ;kfof/

25.	 gSykstu ;kSfxdksa osQ fuEufyf•r ;qXeksa esa] dkSu&lk ;kSfxd rsth 
ls SN1 vfHkfØ;k ls xqtjrk gS\

(i)	

Cl

vkSj

Cl

(ii)	

Cl

vkSj Cl

(a)	

Cl

(I) (II)
Cl

(b)	

Cl

(I) (II)

Cl

(c)	 (I) (II)
Cl

Cl

(d)	 (I) (II)
Cl

Cl

26.	 nh xbZ vfHkfØ;k esa mRikn X vkSj Y dh igpku djsaµ

  CH3  CH  CH3 + Mg 'kq"d bZFkj
 X D2O  Y 

Br
(a)	 X =  CH3  CH  CH2Mg  

Br

, Y = CH3CH2CH2OH

(b)	  X = CH3  CH  CH3, Y = CH3  CH  CH3   

MgBr D

 

(c)	  X = CH3  CH  CH3, Y = CH3  CH  CH3   

MgBr OD

 

(d)	  X = CH3  CH  CH2Mg, Y = CH3  CH  CH3   

Br OH
27.	 fuEufyf•r esa ls dkSu&lk ,sfYdy gSykbM SN2 fØ;kfof/ }kjk 

ty&vi?kfVr gksrk gS\
(a)	 C6H5CH2Br	 (b)	 CH3Br
(c)	 CH2  CHCH2Br	 (d)	 (CH3)3CBr

28.	 fuEufyf•r CH3CH2CH2Cl(I), CH3CH2CHClCH3 (II), 
(CH3)2CHCH2Cl (III) vkSj (CH3)3CCl (IV) dks SN2 
vfHkfØ;k osQ çfr ?kVrh ço`fÙk osQ Øe esa O;ofLFkr djsaA
(a)	 I > III > II > IV	 (b)	 III > IV > II > I
(c)	 II > I > III > IV 	 (d)	 IV > III > II > I

29.	 vfHkfØ;kvksa osQ fuEufyf•r vuqØe esa vafre mRikn (B) gSµ
	 CH3Cl KCN  [A] H+/H2O   [B]
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(a)	 CH3COOH 	 (b)	 HCOOH
(c)	 CH3NH2	 (d)	 CH3COCH3

30.	 fuEufyf•r esa ls dkSu&lk SN2 vfHkfØ;k dk mnkgj.k gS\
(a)	 CH3Br + OH–  CH3OH + Br–

(b)	 CH3  CH  CH3 + OH–  CH3  CH  CH2
+Br–

Br OH

(c)	 CH3CH2OH 
–H2O

 CH2  CH2
(d)	 (CH3)3 C  Br + OH–  (CH3)3COH + Br–

31.	 vfHkdFku% ukfHkdjkxh çfrLFkkiu vfHkfØ;kvksa osQ çfr ,fFky 
DyksjkbM foukby DyksjkbM dh rqyuk esa vf/d vfHkfØ;k'khy gSA
dkj.k% foukby lewg bysDVªkWu&nku djrk gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gS
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gS
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gS
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

32.	 fuEufyf•r esa ls lcls vf/d vfHkfØ;k'khy ukfHkdjkxh gSµ
(a)	 CH3O–	 (b)	 C6H5O–

(c)	 (CH3)2CHO–	 (d)	 (CH3)3CO–

33.	 tc CH3CHClCH2CH3 dks ,sYdksgkWfyd KOH osQ lkFk 
vfHkfozQr fd;k tkrk gS] rc çeq• mRikn gksrk gSµ
(a)	 CH3  CH  CH  CH3
(b)	 CH2  CH  CH2  CH3
(c)	 CH3  CHOH  CH2  CH3
(d)	 CH3  CH2  CH2  CH3

34.	 dkWye I vkSj dkWye II dk feyku djsa vkSj mfpr fodYi 
fpfÉr djsaA 

dkWye I dkWye II
(A) CH3(CH2)3OH NaBr

H2SO4, D
(i) CH3CH(Br)

(CH2)2CH3

(B) (CH3)3COH Conc. HCl
dejs dk rki

(ii) CH3CH2CH2Cl

(C) CH3CH(OH)(CH2)2CH3 
PBr3

(iii) (CH3)3CCl

(D) CH3CH2CH2OH SOCl2 (iv) CH3(CH2)3Br

(a)	 (A) → (iv), (B) → (iii), (C) → (i), (D) → (ii)
(b)	 (A) → (iv), (B) → (iii), (C) → (ii), (D) → (i)
(c)	 (A) → (iii), (B) → (iv), (C) → (i), (D) → (ii)
(d)	 (A) → (iii), (B) → (iv), (C) → (ii), (D) → (i)

35.	 dFku I % vkf.od Hkkj esa o`f¼ osQ lkFk ,sfYdy gSykbM dk 
DoFkukad c<+rk gSA
dFku II% ,sfYdy gSykbMksa dk DoFkukad RI > RBr > RCl > RF 
Øe esa gSA
(a)	 dFku I vkSj dFku II nksuksa lgh gSaA
(b)	 dFku I vkSj dFku II nksuksa xyr gSaA
(c)	 dFku I lgh gS ysfdu dFku II xyr gSA
(d)	 dFku II lgh gS ysfdu dFku I xyr gSA

36.	 vfHkdFku% ,sYdksgkWfyd iksVk'k osQ lkFk vfHkfozQ;k djus ij 
2&Dyksjks&3&esfFkyC;wVsu çeq• mRikn osQ :i esa 2&esfFky&2&C;wVhu 
nsrk gSA

dkj.k% vfHkfØ;k lSRtsiQ fu;e osQ vuqlkj gksrh gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gSA
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

37.	 fuEufyf[kr esa ls dkSu&lk ;kSfxd OH– vk;u }kjk ukfHkdjkxh 
izfrLFkkiu ij foU;kl dk /kj.k fn[kk,xk\

(a)	 CH3   C   H

Br

C6H13

	 (b)	 CH3   CH   Br

C6H5
(c)	 CH3   CH   Br

CH3

	 (d)	 CH3   CH   CH2Br

C2H5
38.	 dFku I% ,sfYdy gSykbM dkcZfud foyk;dksa esa ?kqyu'khy gksrs gSaA

dFku II% ,sfYdy gSykbM ikuh esa vR;f/d ?kqyu'khy gksrs gSaA
(a)	 dFku I vkSj dFku II nksuksa lgh gSa
(b)	 dFku I vkSj dFku II nksuksa xyr gSa
(c)	 dFku I lgh gS ysfdu dFku II xyr gS
(d)	 dFku II lgh gS ysfdu dFku I xyr gS

39.	 vfHkdFku% RBr, AgNO2 osQ lkFk vfHkfØ;k djosQ RNO2 nsrk gSA
dkj.k% AgNO2 eq[;r% vk;fud gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gS
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gS
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gS
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

40.	 fu;ks&isafVy DyksjkbM rS;kj djus dh lokZsÙke fof/ gSµ
(a)	 (CH3)3CCH2OH PCl5, D

(b)	 (CH3)3CCH2OH  
HCl, D

 

(c)	 (CH3)3CCH2OH 
SOCl2, fifjMhu

 
(d)	 (CH3)3CCH2OH 

Cl2, hυ
 

41.	 vfHkdFku% ,sfYdy vk;ksMkbM dks [kqyk NksMus ij og dkyk 
iM+ tkrk gSA
dkj.k% ,sfYdy vk;ksMkbM fiQaosQyLVhu vfHkfØ;k }kjk rS;kj 
fd, tkrs gSaA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gSA
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

42.	 fuEufyf•r esa ls dkSu&lk gSykbM uke vkSj oxhZdj.k osQ vuqlkj 
lgh ugha gS\
(a)	 CH3CH2C(CH3)2CH2I –	 1-vk;Mks-2, 2-MkbesfFkyC;wVsu,

(çkFkfed gSyks,sYosQu)
(b)	 (CH3)2CHCH(Cl)CH3 –	 2&Dyksjks&3&esfFkyC;wVsu] 

(f}rh;d gSyks,sYosQu)
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(c)	 CH3C(Cl)(C2H5)CH2CH3 –	 2&Dyksjks&2&,fFkyC;wVsu] 
(f}rh;d gSyks,sYosQu)

(d)	 CH3CH2CHCHCH2CH3 

H3C Cl 

  –	 3&Dyksjks&4&esfFkyygsDlsu] 
(f}rh;d gSyks,sYosQu)

43.	 fuEufyf[kr vfHkfozQ;k esa eq[; mRikn ‘Y’ gSA

EtONa
m"ek

HBrX Y

(a)	

Br

	 (b)	
Br

(c)	
Br

	 (d)	
HO

44.	 vfHkdFku% èkzqoh; foyk;d SN2 vfHkfØ;kvksa dks /hek dj nsrk gSA
dkj.k% CH3Br] CH3Cl dh rqyuk esa de vfHkfØ;k'khy gSA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gSA
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

45.	 (A) vkSj (B) mRiknksa dh igpku djsaA

(i)	   CH3  CH  CH  CH3 C2H5ONa
 (A) 

Br CH3

(ii)	   CH2  C  CH2CH3 HBr
 (B) 

CH3

ijkWDlkbM

(a)	 (A)    CH3CH2  CH  CH3 

CH3

, (B) 
CH3(CH2)2CH3

(b)	 (A)  CH3CH2  CH(CH3)2 

OC2H5

,

	�

CH3

H

 (B)  Br  CH2  C  CH2  CH3

(c)	   (A)  CH3CH2  CH  CH2CH3

ONa

,

 (B)  BrCH2  C  CH2CH3

CH3

Br
(d)	 (A)  CH3CH2  CH2CH2CH3

(B)  CH3  CH  CH2CH3

Br
 

46.	 dFku I : /zqoh; izksfVd tSls] ty] ,YdksgkWy vkfn osQ }kjk SN1 
fozQ;kfof/ lqxe gksrh gSA
dFku II : SN1 vfHkfozQ;kvksa esa] C6H5CH(C6H5) Br, 
C6H5CH(CH3)Br dh rqyuk esa de vfHkfozQ;k'khy gksrh gSA

(a)	 dFku I vkSj dFku II nksuks lgh gSaA
(b)	 dFku I vkSj dFku II nksuks xyr gSaA
(c)	 dFku I lgh gS ysfdu dFku II xyr gSA
(d)	 dFku II lgh gS ysfdu dFku I xyr gSA

47.	 vfHkdFku% ,sfyy gSykbM foukby gSykbM dh rqyuk esa vf/d 
vfHkfØ;k'khy gksrs gSaA
dkj.k% foukby gSykbM ukfHkdjkxh vfHkdeZdksa osQ lkFk 
vfHkfØ;k ugha djrs gSaA
(a)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku 

dh lgh O;k[;k gSA
(b)	 ;fn vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	 ;fn vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 ;fn vfHkdFku vkSj dkj.k nksuksa xyr gSaA

48.	 fMgkbMªksDyksfjus'ku ij ,sfyy DyksjkbM nsrk gSµ
(a)	 çksisMhu 	 (b)	 çksiyhu
(c)	 ,sfyy ,sYdksgkWy 	 (d)	 ,slhVksu

49.	 gSykstu vEy ,sYdksgkWy osQ lkFk vfHkfØ;k djosQ ,sfYdy gSykbM 
cukrs gSaA vfHkfØ;k ukfHkdjkxh çfrLFkkiu fØ;kfof/ dk vuqlj.k 
djrh gSA fuEufyf•r vfHkfØ;k dk çeq• mRikn D;k gksxk\

 CH3  CH  CH  CH3 + HCl 

CH3

OH
(a)	  CH3CH  CH  CH3

CH3 Cl
(b)	  CH3CH  CH  CH3

CH3Cl

(c)	  CH3  C  CH2CH3

CH3

Cl
(d)	 CH3CH2CH2CH2CH2Cl

50.	 fuEufyf•r esa ls dkSu&lk ;kSfxd eqDr ewyd Dyksjhuhdj.k ij 
osQoy ,d eksuksDyksfjusVsM mRikn çkIr dj ldrk gS\
(a)	 2] 2&MkbesfFkyçksisu	 (b)	 2&esfFkyçksisu
(c)	 2&esfFkyC;wVsu	 (d)	 n&C;wVsu

51.	 fuEufyf•r vfHkfØ;k ij fopkj djsa vkSj X vkSj Y dh igpku djsaA

CH3CH2CH2I 
alc. KOH

 X  
Br2 Y

(a)	 X = CH3CH  CH2,	 Y = CH3  CH  CH2Br

Br
(b)	 X = CH3CH2CH2OH,	 Y = CH3CH2CH2Br
(c)	  X = CH3  CH  CH3

OH

,	 Y =  CH3  CH  CH3

Br
(d)	 X = CH3CH  CH2,	 Y = CH3CH2CH2Br 

52.	 fuEufyf•r esa ls dkSu&lk gSyks,sYosQu lcls vf/d vfHkfØ;k'khy 
gS\
(a)	 1&Dyksjksçksisu	 (b)	 1&czkseksçksisu
(c)	 2&Dyksjksçksisu	 (d)	 2&czkseksçksisu
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53.	 nks gSyks,sYosQuksa osQ feJ.k dks bZFkj foy;u esa lksfM;e /krq osQ 
lkFk vfHkfozQr fd;k x;kA vfHkfØ;k osQ ckn] tks mRikn cuk og 
2&esfFkyçksisu FkkA feJ.k esa ekStwn nks gSyks,sYosQu Fks
(a)	 2&Dyksjksçksisu vkSj DyksjksesFksu
(b)	 Dyksjksçksisu vkSj DyksjksbFksu
(c)	 2&Dyksjksçksisu vkSj DyksjksbFksu
(d)	 DyksjksbFksu vkSj DyksjksesFksu

54.	 lwph I dks lwph II ls lqesfyr djsaA
1&czkseksçksisu lwph I esa fn;s x;s vfHkdeZdks osQ lkFk vfHkfozQ;k 
djosQ lwph II esa fn;s x;s mRikn cukrk gSµ

lwph I (vfHkdeZd) lwph II (mRikn)

A KOH alc. I ukbVªkby
B KCN alc. II ,LVj
C AgNO2 III ,sYdhu
D H3CCOOAg IV ukbVªks,sYosQu
uhps fn, x, fodYiksa esa ls lgh mÙkj pqusaµ
(a)	 A-I, B-III, C-IV, D-II	 (b)	 A-III, B-I, C-IV, D-II
(c)	 A-I, B-II, C-III, D-IV	 (d)	 A-IV, B-III, C-II, D-I

55.	 fuEufyf•r esa ls dkSu&lh vfHkfØ;k ugha gksrh gS\
(a)	 C2H5Br + KNO2  C2H5  O  N  O + KBr

(b)	 C2H5Br + AgNO2  C2H5  N
O

O
 + AgBr

(c)	 C2H5Br + AgCN  C2H5NC + AgBr
(d)	 C2H5Br + KCN  C2H5NC + KBr

56.	 vfHkdFku% èkzqo.k lfØ; gSykbM ij ukfHkdjkxh çfrLFkkiu 
vfHkfØ;k ,usufV;ksej dk feJ.k nsrh gSA
dkj.k% vfHkfØ;k SN1 fØ;kfof/ osQ vuqlkj gksuh pkfg,A
(a)	 vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k] vfHkdFku 

dh lgh O;k[;k gSA
(b)	 vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k] vfHkdFku 

dh lgh O;k[;k ugha gSA
(c)	 vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 vfHkdFku vkSj dkj.k nksuksa xyr gSaA

57.	 ,FksukWy esa lksfM;e ,FkksDlkbM osQ lkFk ,sfYdy gSykbMksa osQ 
fMgkbMªksgSykstus'ku }kjk n'kkZ, x, fuEufyf•r esa ls dkSu ls mRikn 
dks çeq• mRikn osQ :i esa lgh <ax ls fpfÉr fd;k x;k gS\

(i)	  CH3
 CH2 CH3

 Br
C2H5OH

(vYi) (eq[;)

C2H5ONa

(ii)	 CH3  C  CH2CH3

Br

CH3

C2H5ONa
C2H5OH

�

CH2  C  CH2CH3 + CH3  C  CHCH3

CH3 CH3
(vYi) (eq[;)

(iii)	CH3  C  C  CH2CH3

CH3CH3

CH3 Br

C2H5ONa
C2H5OH

CH3  C  C  CH  CH3 + CH3  C  C  CH2  CH3

CH3

CH3CH3 CH3 CH2

CH3
(eq[;) (vYi)

(a)	 (i) vkSj (ii)	 (b)	 (i) vkSj (iii)
(c)	 (ii) vkSj (iii)	 (d)	 (ii) osQoy

58.	 vfHkdFku% ,sYdksgkWfyd KOH osQ lkFk vfHkfØ;k djus ij 

CH3  CH  CH2CH3

Br

 MhgkbMªksgsykstsus'ku osQ ifj.kkeLo:i 
CH3CH  CHCH3 nsrk gSA
dkj.k% foyksiu vfHkfØ;k ekdkZsfudkWiQ osQ fu;e osQ vuqlkj 
gksrh gSA
(a)	 vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku dh 

lgh O;k[;k gSA
(b)	 vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]vfHkdFku 

dh lgh O;k[;k ugha gSA
(c)	 vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 vfHkdFku vkSj dkj.k nksuksa xyr gSaA

59.	 fuEufyf•r esa ls dkSu&lk ,sfYdy gSykbMksa osQ DoFkukad dk 
lgh Øe ugha gS\
(a)	 CHCl3 > CH2Cl2
(b)	 CH3(CH2)3Cl > CH3(CH2)2Cl
(c)	 (CH3)3CCl > (CH3)2CHCH2Cl
(d)	 CH3(CH2)3Cl > CH3CH2CHClCH3

60.	 dkWye I esa fn, x, leko;oks dks dkWye II esa fn, x, muosQ 
ukeksa ls feyk,a vkSj mfpr fodYi fpfÉr djsaA

dkWye I dkWye II
(A) Br (i) 2&czkseks&3&esfFkyC;wVsu

(B)
Br

(ii) 2&czkseksisaVsu

(C) Br (iii) 1&czkseks&3&esfFkyC;wVsu

(D) Br (iv) 1&czkseks&2&esfFkyC;wVsu

(a)	 (A) – (iii), (B) – (i), (C) – (iv), (D) – (ii)
(b)	 (A) – (iv), (B) – (iii), (C) – (ii), (D) – (i)
(c)	 (A) – (i), (B) – (ii), (C) – (iii), (D) – (iv)
(d)	 (A) – (ii), (B) – (iii), (C) – (iv), (D) – (i)

61.	 dkWye I esa nh xbZ vfHkfØ;kvksa dks dkWye II esa mfYyf•r 
vfHkfØ;k osQ çdkj ls feyk,a vkSj mfpr fodYi fpfÉr djsaA

dkWye I dkWye II
(A) CH3 CH CH CH3 + 

CH3Br  

C2H5ONa → CH3CH2  C  CH3

CH3

OC2H5

(i) b-foyksiu
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(B) CH3CH2Br 
AgOH

 CH3CH2OH (ii) SN1 ukfHkdjkxh 
çfrLFkkiu

(C) CH3CH  CH2 + HBr
  ijkWdlkbM  CH3CH2CH2Br

(iii) SN2 ukfHkdjkxh 
çfrLFkkiu

(D) CH3  CH2Br + alc. KOH 
 CH2  CH2

(iv) •jk'k çHkko

(a)	 (A) – (iv), (B) – (i), (C) – (ii), (D) – (iii)
(b)	 (A) – (ii), (B) – (iii), (C) – (iv), (D) – (i)
(c)	 (A) – (i), (B) – (ii), (C) – (iv), (D) – (iii)
(d)	 (A) – (iii), (B) – (i), (C) – (ii), (D) – (iv)

62.	 vfHkfØ;kvksa osQ fuEufyf•r vuqØe esa 'Z' dks igpkusaµ

C3H7I 
alc. KOH

 X 
NBS, hu

D  Y alc. KCN  Z

(a)	 (CH3)2CH  CN 
(b)	 Br  CH  CH  CN
(c)	 CH2   CH  CH2CN
(d)	 CH2  CH  CHBr  CN

	gSyks,sjhu
(Haloarenes)

63.	 fuEufyf•r ;kSfxdksa dks c<+rs f}èkzqo vk?kw.kZ osQ Øe esa 
O;ofLFkr djsa%  VkWywbZu (I)]  m&MkbDyksjkscsathu (II)]  o&MkbDyksjkscsathu 
(III)] p&MkbDyksjkscsathu (IV)
(a)	 I < IV < II < III 	 (b)	 IV < I < II < III
(c)	 IV < I < III < II 	 (d)	 IV < II < I < III

64.	 og gSykbM tks ,sYdksgkWfyd AgNO3 foy;u osQ lkFk xeZ djus 
ij vo{ksi ugha nsrk gS&
(a)	 Dyksjkscsathu 	 (b)	 csafty DyksjkbM
(c)	 ,sfyy DyksjkbM 	 (d)	 r`rh;d C;wfVy DyksjkbM

65.	 fuEufyf•r esa ls dkSu&lk tyh; NaOH osQ lkFk lcls rsth 
ls vfHkfØ;k djsxk\

(a)	

Cl

CH3

	 (b)	

CH3

(c)	
CH2Cl

	 (d)	

O

CH2  C  Cl

66.	 fuEufyf•r esa ls dkSu&lk NaOH osQ tyh; ?kksy osQ lkFk 
fgykus osQ ckn ruq HNO3 osQ lkFk vEyhdj.k vkSj AgNO3 
?kksy feykus ij ihyk vo{ksi nsxk\

(a)	

I

			   (b)	 I CH2Cl

(c)	
CH2I

Cl
		  (d)	 CH3 Br

67.	
A BCH  CH2Br alc. KOH

NaNH2

NaNH2

CH3CH2Cl

Br

 A vkSj B gSaµ

(a)	 A = 
CH  CH2

 , B = 
CH2  CH3

(b)	 A = 
C  CH

 , B = 
C  C  CH2 CH3

(c)	 A = 
C  CH

  , B = 
CH2CH2C  CH

(d)	 A = 
C  CH

  , B = 
C  C  CH3

68.	 fuEufyf[kr esa ls dkSu&lk nzfor NH3 esa NaNH2 osQ lkFk 
vfHkfozQ;k djus ij m&,fuflMhu nsrk gS\
(a)	 o&czkseks,sfulkWy 	 (b)	 m&czkseks,sfulkWy
(c)	 nksuksa (a) vkSj (b) 	 (d)	 p&czkseks,sfulkWy

69.	 fuEufyf•r esa ls dkSu&lk ,d eqDr ewyd çfrLFkkiu vfHkfØ;k gS\

(a)	 + Cl2

CH3  CH2Cl
hu

(b)	 + CH3Cl
Anhy. AlCl3  

CH3
	

(c)	 + AgNO2

CH2NO2CH2Cl

(d)	 CH3CHO + HCN  CH3CH(OH)CN
70.	 Ýyksjkscsathu dks vklkuh ls rS;kj fd;k tk ldrk gSµ

(a)	 csathu Mkb,stksfu;e VsVªkÝyksjkscksjsV dks xeZ djosQ
(b)	 csathu dh F2 ls vfHkfozQ;k ls
(c)	 SF6 osQ lkFk I+kQhukWy dh vfHkfØ;k ls
(d)	 futZy AlCl3 dh mifLFkfr esa csathu dh izsQvkWu osQ lkFk 

vfHkfozQ;k ls
71.	 o&DyksjksVksY;qbu KMnO4 osQ lkFk vkWDlhdj.k ij vkSj Na vkSj 

bZFkj dh mifLFkfr esa esfFkyDyksjkbM osQ lkFk vfHkfozQ;k djosQ 
nsrk gSµ
(a)	 o&Dyksjkscsatksbd vEy	 (b)	 o&Dyksjkscsatkby ,sYdksgkWy
(c)	 o&DyksjkscsatfYMgkbM 	 (d)	 Dyksjkscsathu

72.	 csathu futZy AlCl3 dh mifLFkfr esa n&çksfiy DyksjkbM osQ lkFk 
vfHkfØ;k djosQ nsrk gS&
(a)	 3&çksfiy&1&Dyksjkscsathu	 (b)	 n&çksfiycsathu
(c)	 vkblks&çksfiycsUthu 	 (d)	 dksbZ vfHkfØ;k ugha

73.	 CH  CHCH3 + HBr ?

bl vfHkfØ;k dk eq[; mRikn gSµ

(a)	

Br

CH2CHCH3	 (b)	

Br

CHCH2CH3

(c)	 CH2CH2CH2Br	 (d)	 dksbZ vfHkfØ;k ugha

74.	 ;kSfxd 

Br

+ 2Li A + LiBrbZFkj

mRikn 'A' dks igpkusaA
(a)	 C6H5Li	 (b)	 CH3Li
(c)	 C6H4Li2	 (d)	 C6H5LiBr
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75.	 C6H5I vkSj C6H5CH2I okyh cksryksa us viuk ewy yscy •ks 
fn;kA ijh{k.k osQ fy, mUgsa A vkSj B yscy fd;k x;k FkkA A 
vkSj B dks vyx&vyx VsLV&VÔwc esa fy;k x;k vkSj NaOH 
foy;u osQ lkFk mckyk x;kA çR;sd VÔwc esa vafre foy;u 
dks ruq HNO3 osQ lkFk vEyh; fd;k tkrk gS vkSj oqQN 
AgNO3 feyk;k tkrk gSA foy;u B us ,d ihyk vo{ksi fn;kA 
fuEufyf•r esa ls dkSu&lk dFku ç;ksx osQ fy, lR; gS\
(a)	 HNO3 dk la;kstd vuko';d Fkk
(b)	 A = C6H5I 
(c)	 A = C6H5CH2I 	 (d)	 B = C6H5I

76.	 fuEufyf•r esa ls dkSu&lk 1&czkseks&3&Dyksjkscsathu dk lcls 
vPNk la'ys"k.k gS\

(a)	
Cl

HNO3

H2SO4

HONO Cu2Br2

Cold
Zn

HCl

(b)	
NO2 Cl2

AlCl3

HONO Cu2Br2

Cold
Zn

HCl

(c)	
Br

SO3

H2SO4

H2SO4

60%
Cl2

AlCl3

(d)	
Br

Cl2
AlCl3

77.	 ;kSfxdksa dh vfHkfØ;k'khyrk (i)MeBr, (ii) PhCH2Br] 
(iii) MeCl] (iv) p-MeOC6H4Br dk ?kVrk gqvk ozQe gS 
(a)	 (i) > (ii) >(iii) > (iv) 	 (b)	 (iv) > (ii) >(i) > (iii)
(c)	 (iv) > (iii) >(i) > (ii) 	 (d)	 (ii) > (i) >(iii) > (iv)

78.	 OH– vk;u dh vksj m&ukbVªksczksekscsathu (I) 2]4]6&VªkbZukbVªksczksekscsathu 
(II)_ p&ukbVªksczksekscsathu (III)_ vkSj 2]4&MkbukbVªksczksekscsathu (IV)_ 
dh vfHkfØ;k'khyrk dk ?kVrk Øe gSµ
(a)	 I > II > III > IV  	 (b)	 II > IV > III > I
(c)	 IV > II > III > I 	 (d)	 II > IV > I > III

79.	 o&DyksjksVksywbu rjy NH3 esa lksMkekbM osQ lkFk vfHkfØ;k 
djosQ o&VksywMhu vkSj m&VksywMhu nsrk gSA bl izfozQ;k esa cuus 
okyk eè;orhZ gSµ

(a)	

CH3

	 (b)	

CH3

(c)	

CH3

	 (d)	
Cl

CH3

80.	 isQfuyeSXusf'k;e czksekbM] esFkukWy osQ lkFk vfHkfØ;k djosQ nsrk gS&
(a)	 ,uhlksy vkSj Mg(OH)Br dk feJ.k
(b)	 csathu vkSj Mg(OMe)Br dk feJ.k
(c)	 Vksywbu vkSj Mg(OH)Br dk feJ.k
(d)	 I+kQhukWy vkSj Mg(OMe)Br dk feJ.kA

81.	 dFku I% o&MkbDyksjkscsathu dk xyukad p&MkbDyksjkscsathu ls 
vf/d gksrk gSA
dFku II% okaMjokYl dk vkd"kZ.k cy ftruk çcy gksxk] 
xyukad mruk gh de gksxkA
(a)	 dFku I vkSj dFku II nksuksa lgh gSaA

(b)	 dFku I vkSj dFku II nksuksa xyr gSaA
(c)	 dFku I lgh gS ysfdu dFku II xyr gSA
(d)	 dFku II lgh gS ysfdu dFku I xyr gSA

82.	 fuEufyf•r esa ls dkSu&lk blosQ IUPAC uke ls lgh <ax ls 
esy ugha gS\
(a) CHF2CBrClF % 1&czkseks&1&Dyksjks&1]2]2&VªkbÝyksjksbFksu
(b)	 (CCl3)3CCl % 2&(VªkbDyksjksesfFky)&1]1]1]2]3]3]3 

� gsIVkDyksjks çksisu
(c)	 CH3C(p-ClC6H4)2CH(Br)CH3 % 2&czkseks&3]3&fcl& 

(4&DyksjksisQfuy)C;wVsu
(d)	 o-BrC6H4CH(CH3)CH2CH3 % 2&czkseks&1  esfFkyçksfiycsUthu

83.	 dkWye I dks dkWye II ls feyk,a vkSj mfpr fodYi fpfÉr djsaA

dkWye I dkWye II
(A) Cl

Na
bZFkj

Cl2
FeCl3

(i) CH3CH2CH2Br

(B)

CH3  C  Br

CH3

CH3

KOH
C2H5OH

CH3  C

CH3

CH2

HBr
ijkWDlkbM

(ii)

NO2

OH

(C) Cl
lkanz HNO3

lkanz H2SO4

NO2

Cl
NaOH

ruq H+

(iii)

(D)

CH3   CH   CH3
KOH

C2H5OH

Cl

CH3CH  CH2 
HBr

ijkWDlkbM

(iv)

CH3  CH 

CH2  Br

CH3

(a)	 (A) – (iv), (B) – (ii), (C) – (i), (D) – (iii)
(b)	 (A) – (iii), (B) – (iv), (C) – (ii), (D) – (i)
(c)	 (A) – (ii), (B) – (i), (C) – (iii), (D) – (iv)
(d)	 (A) – (i), (B) – (iii), (C) – (iv), (D) – (ii)

84.	 vkf.od lw=k C7H8 okys ,d ;kSfxd X dks FeCl3 dh mifLFkfr 
esa Cl2 ls vfHkfozQr fd;k tkrk gSA fuEufyf•r esa ls dkSu&lk 
;kSfxd vfHkfØ;k osQ nkSjku curk gS\

(a)	
Cl

,

Cl

CH3 CH3

	 (b)	
Cl

,

Cl
Cl

Cl
CH3 CH3
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(c)	
Cl

,
Cl

CH3 CH3

 	 (d)	
Cl
,

Cl Cl

CH3 CH3

85.	 vfHkdFku% p&MkbDyksjkscsathu] blosQ o&leko;oh dh rqyuk esa 
dkcZfud foyk;d esa de ?kqyu'khy gSA 
dkj.k% o&MkbDyksjkscsathu èkzqoh; gS tcfd p&MkbDyksjkscsathu 
èkzqoh; ugha gSA
(a)	 vfHkdFku vkSj dkj.k nksuksa lR; gSa vkSj dkj.k]vfHkdFku dh 

lgh O;k[;k gSA
(b)	 vfHkdFku vkSj dkj.k nksuksa lR; gSa ysfdu dkj.k]vfHkdFku 

dh lgh O;k[;k ugha gSA
(c)	 vfHkdFku lR; gS] ysfdu dkj.k xyr gSA
(d)	 vfHkdFku vkSj dkj.k nksuksa xyr gSaA

86.	 fuEufyf•r esa ls og ;kSfxd] tks AgNO3 osQ lkFk vfHkfØ;k 
djus ij vo{ksi mRiUu ugha djsxk gSµ

(a)	 Br

(b)	 CH==CH—CH2—Br

(c)	
Br

	 (d)	
Br

87.	
NaNO2 + HCl Cu2Br2

0-5°C. X Y

NH2

 

vfHkfØ;k esa X rFkk Y gSaµ

(a)	

+ –

,

N2Cl Br

 	 (b)	

+ –

,

N2Cl Br
Br

(c)	

+ –

,

N2Cl Br

Br
 	 (d)	

+ –

,

N2Cl Br

BrBr

88.	 vfHkfØ;kvksa osQ fuEufyf•r Øe esa vafre mRikn (Q) dks 
igpkusµ

Cl2 / FeCl3Zn

OH

D
Na/bZFkjPA Q

(a)	
Cl

	 (b)	
CH3

(c)	 	 (d)	
OH

89.	 fuEufyf•r esa ls dkSu ukfHkdjkxh çfrLFkkiu vfHkfØ;k osQ çfr 
lcls vf/d vfHkfØ;k'khy gSµ

(a)	 ClCH2  CH  CH2	 (b)	 CH2  CH  Cl
(c)	 CH3CH  CH  Cl	 (d)	 C6H5Cl

90.	 A dks igpkusa vkSj vfHkfØ;k osQ çdkj dk vuqeku yxk,aA

NaNH2 
A

OCH3

Br

(a)	

OCH3
NH2

 vkSj foyksiu la;kstu vfHkfØ;k

(b)	

OCH3
Br
vkSj flus çfrLFkkiu vfHkfØ;k

(c)	

OCH3

vkSj flus çfrLFkkiu vfHkfØ;k

(d)	
NH2

OCH3

 vkSj çfrLFkkiu vfHkfØ;k

91.	 fuEufyf•r esa ls dkSu&lk ckbfiQukby ?kw.kZd gSµ

(a)	
I

I

	 (b)	
CH3

CH3

(c)	

I

O2N

	 (d)	
I I

Br Br

	ikWfygSykstu ;kSfxd
(Polyhalogen Compounods)

92.	 lk;uksiQkWeZ DyksjksiQkWeZ dh rqyuk esa ______ vEy gSA
(a)	 nqcZy	 (b)	 çcy
(c)	 vEyh; vkSj {kkjh; nksuksa
(d)	 mnklhu

93.	 gsyksiQkWeZ vfHkfØ;k dk mi;ksx fdls rS;kj djus osQ fy, ugha 
fd;k tk ldrk gS\
(a)	 CHF3	 (b)	 CHCl3
(c)	 CHBr3	 (d)	 CHI3

94.	 1,3&MkbDyksjksçksisu Zn vkSj NaI osQ lkFk vfHkfØ;k djrk gS vkSj 
nsrk gS (çeq• mRikn)µ
(a)	 çksisu	 (b)	 çksfiu
(c)	 lkbDyksçksisu	 (d)	 n&çksfiy vk;ksMkbM

95.	 nks dkcZu ijek.kqvksa okys gkbMªksdkcZu dk MkbgSykstu O;qRiUu (A) 
,sYdksgkWfyd iksVk'k osQ lkFk vfHkfØ;k djrk gS vkSj ,d vU; 
gkbMªksdkcZu cukrk gS tks veksfu;ky D;wçl DyksjkbM osQ lkFk ,d 
yky vo{ksi nsrk gSA ;kSfxd A tyh; KOH osQ lkFk mipkj 
djus ij ij ,d ,sfYMgkbM nsrk gSA ewy ;kSfxd A D;k gS\
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(a)	 CH3CHCl2	 (b)	 CH2Cl-CH2Cl
(c)	 nksuksa (a) vkSj (b)	 (d)	 buesa ls dksbZ ugha

96.	 tc tyh; ,fFky ,sYdksgkWy dks Cyhfpax ikmMj osQ lkFk vklfor 
fd;k tkrk gS] rc çkIr mRikn gksrk gSµ
(a)	 ,slhVksu	 (b)	 VªkbDyksjks,slhVksu
(c)	 ,slhfVd vEy	 (d)	 DyksjksiQkWeZ

97.	 osLVªkslksy gSµ
(a)	 CHClCCl2	 (b)	 Cl2CF2
(c)	 CHCl2CHCl2	 (d)	 Cl3CNO2

98.	 tc ,slhVksu dks tyh; lksfM;e dkckZsusV vkSj vk;ksMhu ?kksy osQ 
lkFk xeZ fd;k tkrk gS rc ,d ihyk mRikn curk gSA mRikn gSµ
(a)	 lksfM;e vk;ksMkbM	 (b)	 lksfM;e vk;ksMsV
(c)	 vk;ksMksiQkWeZ	 (d)	 NaI vkSj C3H8O dk la;kstu

99.	 gsDlkDyksjksbFksu dks  Hkh dgk tkrk gS
(a)	 xSeSDlhu	 (b)	 Ñf=ke diwj
(c)	 ikbjhu	 (d)	 Ñf=ke js'ke

100.	oqQN dkcZfud ;kSfxd lwph I esa fn, x, gSa vkSj muosQ mi;ksx 
lwph II esa fn, x, gSaA lgh feyku pqusa-

lwph I lwph II

(A) VªkbZvk;ksMksesFksu (i) ,YdykWbM osQ fy, 
foyk;d

(B) p] p&MkbDyksjksMkbZ&
isQfuyVªkbDyksjksbFksu

(ii) ,jkslksy esa ç.kksnd

(C) VªkbDyksjksesFksu (iii) ,aVhlsfIVd

(D) MkbDyksjksesFksu (iv) dhVuk'kd

(a)	 (A) - (ii), (B) - (iv), (C) - (i), (D) - (iii)
(b)	 (A) - (iii), (B) - (iv), (C) - (i), (D) - (ii)
(c)	 (A) - (ii), (B) - (i), (C) - (iv), (D) - (iii)
(d)	 (A) - (iii), (B) - (i), (C) - (iv), (D) - (ii)

1.	 2&czkseksisaVsu dh foyksiu vfHkfØ;k ls isaV&2&bZu curk gS
(A)	β&foyksiu vfHkfØ;k
(B)	 tSrlso fu;e dk ikyu djuk
(C)	 fMgkbMªksgSykstuhdj.k vfHkfØ;k
(D)	futZyhdj.k vfHkfØ;k
(a)	 (A), (B), (C) 	 (b)	 (A), (C), (D)
(c)	 (B), (C), (D) 	 (d)	 (A), (B), (D)� (2020)

2.	 2&czkseksisaVsu dh fMgkbMªksgSykstuhdj.k vfHkfØ;k esa cuus okyk 
çeq• mRikn isaV&2&bZu gSA ;g mRikn fuekZ.k fdl ij vk/kfjr gS\
(a)	 gosQy dk fu;e 	 (b)	 lSRtsiQ dk fu;e
(c)	 gaM~l fu;e	 (d)	 gkWiQeSu fu;e� (2021)

3.	 ‘C X’ vkca/ dh vkca/ ,UFkSYih dk lgh Øe gSµ
(a)	 CH3 Cl > CH3 F > CH3 Br > CH3 I
(b)	 CH3F < CH3Cl < CH3Br < CH3I
(c)	 CH3F > CH3Cl > CH3Br > CH3I
(d)	 CH3F < CH3Cl > CH3Br > CH3 I� (2021)

4.	 fuEufyf•r esa ls dkSu Dyksjkscsathu dks la'ysf"kr djus osQ fy, 
mi;qDr gS\

(a)	 csathu] Cl2] futZy AlCl3
(b)	 I+kQhukWy] NaNO2] HCl] CuCl

(c)	 , HCl

(d)	
NH2

HCl, xeZ� (2022)

5.	 dkbjyrk osQ laca/ esa xyr dFku gS
(a)	 SN1 vfHkfØ;k ls nksuksa ,usUVh;kselZ dk 1% 1 feJ.k çkIr 

gksrk gSA
(b)	 fØ;k'khy LFky ij dkbjyrk okys gSyks,sYosQu dh SN2 

vfHkfØ;k }kjk çkIr mRikn foU;kl dk O;qRØe n'kkZrk gSA
(c)	 ,usUVh;kselZ ,d nwljs dh vè;kjksfir niZ.k Nfo;ka gSaA
(d)	 ,d jsflfed feJ.k 'kwU; ?kw.kZu jksVs'ku fn•krk gSA (2022)

6.	 fn;k x;k ;kSfxd CH  CH  CH  CH2CH3

X

  _______ 

dk ,d mnkgj.k gSA

(a)	 ,sfyfyd gSykbM 	 (b)	 foukbfyd gSykbM
(c)	 csaftfyd gSykbM 	 (d)	 ,sfjy gSykbM � (2023)
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1

1.	 (b)	:	 C2H5Cl + KOH(aq) → C2H5OH + KCl

2.	 (c)	:	
4 3 2 1

CH3

CH3CH2  CH  CH2  Br ; 1&czkseks&2&esfFkyC;wVsu

3.	 (b)	:	 RX + Mg 
'kq"d bZFkj

 R  Mg  X
			   fxzXukMZ vfHkdeZd

4.	 (a)	:	 ClCH2CH2CH2Br + KCN → ClCH2CH2CH2CN + KBr

5.	 (b)	:	vfHkfØ;k'khyrk Øe dks C–X vkcaèk izcyrk osQ vkèkkj ij 
le>k;k tk ldrk gSA vkcaèk izcyrk ftruk de gksxh] vfHkfØ;k'khyrk 
mruh vfèkd gksxhA

2

1.	 (d)	:	

CH3 CH3 CH3

Cl

Cl

Cl2
FeCl3

+ 

2.	 (c)

3.	 (a)	:	 —NO2 tSls bysDVªkWu viu;d lewg Dyksjkscsathu esa ukfHkdjkxh 
çfrLFkkiu vfHkfØ;k dh lqfoèkk çnku djrs gSaA

4.	 (a)	:	 +

Cl Cl
NO2

NO2

Cl

1&Dyksjks&2&ukbVªkscsathu
(vYi)

1&Dyksjks&4&ukbVªkscsathu
(eq[;)

HNO3
lkanz H2SO4

5.	 (a)	:	;fn bZFkj dh mifLFkfr esa osQoy ,sfjy gSykbM lksfM;e osQ lkFk 
vfHkfØ;k djrk gS] rks vfHkfØ;k dks "fiQfVx" vfHkfØ;k dgk tkrk gSA

Cl + 2Na + Cl bZFkj

3

1.	 (a)

2.	 (a)	:	Øksfud DyksjksiQkWeZ laioZQ ls yhoj vkSj fdMuh dks uqdlku gksrk 
gS D;ksafd CHCl3 èkhjs&èkhjs iQkWLthu vkSj gkbMªkstu DyksjkbM esa fo?kfVr gks 
tkrk gSA

CHCl + [O]3
çdk'k vkSj ok;q

CCl OH3
COCl + HCl2

DyksjksiQkWeZ iQkWLthu
iQkWLthu ,d vR;ar tgjhyh xSl gSA

3.	 (b)	:	DyksjksÝyksjksdkcZu (CFCs) ;k IkszQvkWu dk mi;ksx jsfÚtjsVj vkSj 
,;j daMh'kuj esa jsfÚtjsaV osQ :i esa fd;k tkrk gSA
4.	 (b)	:	 CHCl3 + [O] → COCl2 + HCl
	           iQkWLthu

5.	 (a)	:	izsQvkWu DyksjksÝyksjksdkcZu gSa tks ,;jkslksy Lçs vkSj jsfÚtjsfVax 
midj.kksa ls ok;qeaMy esa çfo"V gksrs gSaA mudk thou dky cgqr yack gksrk 
gS vkSj tc os lerki eaMy esa igqaprs gSa] rks os çdk'kjklk;fud vi?kVu 
ls xqtjrs gSa vkSj vfHkfØ;kvksa osQ fuEufyf•r vuqØe }kjk vkstksu dks u"V 
dj nsrs gSa% 
	 CF2Cl2 hu  CF2Cl• + Cl•

	 CFCl3 hu  CFCl2• + Cl•

	 Cl• + O3  ClO• + O2
	 ClO• + O  Cl• + O2

1.	 (a)	:	vkcaèk dh yackbZ ∝ 
1

vkcaèk dh ÅtkZ
vkcaèk dh yackbZ dk Øe%  C – I > C – Br  > C – Cl

2.	 (a)	:	r`rh;d > f}rh;d > çkFkfed
3.	 (a)	:	 CH2  CH2 + Cl2 → CH2ClCH2Cl
                                                      (,fFkyhu MkbDyksjkbM)
4.	 (b)
5.	 (b)	:	 CH3 

 CH  CH2 + HI CH3 
 CH  CH3

I
6.	 (b)	:	,sYdhUl bysDVªkWujkxh ;ksxkRed vfHkfØ;k ls xqtjrs gSaA

7.	 (d)	:	gSykbM lewg dk çfrLFkkiu fuEu Øe dk vuqlj.k djrk gS  
I–> Br–> Cl–> F– 
bl vfHkfØ;k'khyrk Øe dks vfèkd vkcaèk yackbZ (C—I osQ fy, vfèkdre) 
osQ vkèkkj ij le>k;k x;k gS tks vkcaèk ÅtkZ dks de djrk gS vkSj v.kq 
dks de LFkk;h cukrk gSA
8.	 (d)

9.	 (b)	:	 CH3CH�CH2 ClCH2CH�CH2
Cl2,400 °C

–HCl
10.	 (d)	:	 CH3CH2CHCH3

Br

 lcls rst nj ls ty&vi?kVu ls xqtjsxk 

D;ksafd ,sfYdy gSykbMksa osQ ty&vi?kVu osQ fy, vfHkfØ;k dh nj  
3° > 2° > 1° gSA

11.	 (c)	:	 RX $ Mg  → RMgX
bl çdkj] fxzXukMZ vfHkdeZd (RMgX) 'kq"d bZFkj dh mifLFkfr esa ,sfYdy 
gSykbM (RX) osQ lkFk eSXuhf'k;e (Mg) èkkrq dh vfHkfØ;k ls curk gSA
12.	 (c)
13.	 (b)	:	 CH3Br + AgF → CH3F + AgBr

bl vfHkfØ;k dks LokV~Zl vfHkfØ;k osQ :i esa tkuk tkrk gSA
14.	 (d)	:	 RX        +     KOH               →           ROH + KX
	 ,sfYdy gSykbM     (tyh;)                 ,sYdksgkWy 

gSyks,sYosGu rFkk gSyks,sjhu
(Haloalkanes and Haloarenes)6

vè;k;
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15.	 (c)	:	r`rh;d gSykbM SN1 fØ;kfofèk ;kuh vk;fud fØ;kfofèk dks 
n'kkZrk gSA nh xbZ vfHkfØ;k esa ½.kkRed vk;u dkckZsoSQVk;u ij vkØe.k 
djsxkA bl çdkj vk;uhdj.k dh ço`fÙk ftruh vfèkd gksxh (M—F vkcaèk 
esa vk;fud xq.k ftruk vfèkd gksxk)] vfHkfØ;k mruh gh vfèkd vuqdwy 
gksxhA fn, x, mnkgj.kksa esa lcls vfèkd vk;fud vkcaèk Rb—F gS] blfy, 
lcls vuqdwy vfHkfØ;k Rb—F osQ lkFk gksxhA
16.	 (c)	:	 C2H5Br + KCN  C2H5CN + KBr
					                            izksisu ukbVªkby

17.	 (b)

18.	 (d)	:	  + 10 Cl2   + 10 HCl

19.	 (d)

20.	 (d)	:	 èkhek
CH3 

 C  Cl

CH3

CH3

CH3 
 C  + Cl–
CH3

+

CH3

	

rhozCH3 
 C  + OH CH3 

 C  OH

CH3 CH3
+

CH3 CH3

21.	 (b)	:	,sfYdy gSykbM dh SN1 vfHkfØ;k esa cuus okyk dkckZsoSQVk;u 
sp2 ladfjr vkSj f=kdks.kh; ryh; vkdkj dk gksrk gSA
22.	 (c)

23.	 (a)	:	 CH2Cl-CH-CH2-CH3CH3-CH-CH2-CH3

CH3 CH3

Cl2

ClCH3

+ CH3-CH-CH-CH3

24.	 (d)	:	gSykbM fofue; vfHkfØ;k dks fiQaosQyLVkbu dh vfHkfØ;k osQ 
:i esa tkuk tkrk gSA
25.	 (a)

26.	 (b)	:	 H—X vkcaèk dh vkcaèk izcyrk ftruh de gksxh] vfHkfØ;k'khyrk 
mruh gh vfèkd gksxhA
vkcaèk lkeF;Z dk Øe gS% H — I < H — Br < H — Cl
bl çdkj vfHkfØ;k'khyrk dk Øe gS% H—I > H—Br > H—Cl

27.	 (c)	:	 PCl5 dk mi;ksx ,sYdksgkWy ls ,sfYdy gSykbM rS;kj djus osQ 
fy, fd;k tkrk gSA

28.	 (a)	:	,fFky czksekbM dh vkS|ksfxd fojpu & FkksM+s lkaæ lYÝ;wfjd 
vEy dh mifLFkfr esa yxkrkj mcyrs HBr (48») osQ lkFk ,sYdksgkWy dks 
fjÝyDl djosQ gksrh gS A

	 C2H5OH + HBr 
H2SO4 (lkaæ)
fjÝyDl  C2H5Br + H2O

29.	 (c)	:	,fFky ,sYdksgkWy fijhMhu dh mifLFkfr esa Fkk;ksfuy DyksjkbM osQ 
lkFk ,fFky DyksjkbM cukrk gSA 

CH3CH2OH + SOCl2 fijhMhu  CH3CH2Cl + SO2 + HCl

30.	 (b)	:	

NH2 N  NCl

,sfuyhu csathu Mkb,s”kksfu;e
 DyksjkbM

0°C
HBF4NaNO2 + HCl

Mkb,s”kksVkbts'ku
–HCl

+ –

�
Ýyksjkscsathucsathu Mk;tksfu;e 

VsVªkÝyksjkscksjsV

+
C6H5N2BF 4

– C6H5F + BF3 + N2
D

31.	 (d)	:	VkWywbZu esa -CH3 lewg ,d o] p&funZsf'kd lewg gS] ;kuh o&vkSj 
p&DyksjksVkWywbZu çkIr gksrk gSA
32.	 (c) 					    33.	 (b)

34.	 (b)	:	gSykstu dqN gn rd fuf"Ø; gksrs gSa ysfdu o] p&funZs'ku djrs 
gSaA ifj.kkeLo:i] ,sfjy gSykbM~l] csathu dh rqyuk esa lkekU; bysdVªksujkxh 
çfrLFkkiu vfHkfØ;kvksa ls de vklkuh ls xqtjrs gSaA

35.	 (b)	:	,sfjy gSykbM~l esa vuqukn fLFkjhdj.k osQ dkj.k] C—X vkcaèk 
vkaf'kd f}&vkcaèk pfj=k çkIr dj ysrk gSA

36.	 (b)	:	Dyksjkscsathu dks jSf'kx çfØ;k }kjk O;kolkf;d :i ls rS;kj fd;k 
tkrk gSA

2 2+ 2HCl + O2

Cl

+ 2H2OCu2Cl2, 220°C

37.	 (a)	:	 I < II < IV < III
vfHkfØ;k'khyrk dk Øe C—X vkcaèk osQ fonyu }kjk xfBr eè;orhZ 
dkckZsoSQVk;u dh fLFkjrk ij fuHkZj djrk gSA 3° dkckZsoSQVk;u (III ls fufeZr) 
blosQ 2° çfr Hkkx (IV ls fufeZr) dh rqyuk esa vfèkd LFkk;h gksxk tks 
cnys esa ,jsfu;e vk;u (I ls fufeZr) dh rqyuk esa vfèkd LFkk;h gksxkA 
blosQ vykok] ,sfjy gSykbM esa C—X vkcaèk esa ,d f} vkcaèk pfj=k gksrk 
gS tks fonyu dks vkSj vfèkd dfBu cuk nsrk gSA gkyk¡fd] lHkh crk, x, 
dkjdksa osQ ckotwn] bysDVªkWu vdk"khZ —NO2 lewg dh mifLFkfr osQ dkj.k 
II] I dh rqyuk esa vfèkd vfHkfØ;k'khy gksxkA
C—X vkcaèk nqcZy gks tkrk gS vkSj bysDVªkujkxh çfrLFkkiu vfHkfØ;k ls 
xqtjrk gSA

38.	 (a)	:	 Cl OH + NaCl+ NaOH 300°C

39.	 (c)	:	,sfYdy&,sfjy gSykbM~l oqV~Zt&fiQfVx vfHkfØ;k }kjk rS;kj fd, 
tkrs gSaA

40.	 (b)	:	,sfjy gSykbM dks laxr gSykstu vEy esa ?kqys dkWij gSykbM ?kksy 
dh mifLFkfr esa ,sfjy Mkb,s”kksfu;e yo.k osQ vi?kVu }kjk rS;kj fd;k tk 
ldrk gS] Mkb,s”kks lewg dks gSykstu ijek.kq }kjk çfrLFkkfir fd;k tkrk gSA 
bl vfHkfØ;k dks lSaMek;j dh vfHkfØ;k osQ :i esa tkuk tkrk gSA

+ –

CuCl/HCl
D

ClN2Cl

Mkb,s”kksfu;e yo.k Dyksjkscsathu

41.	 (d)
42.	 (d)	:	 C6H5NH2 C6H5N2Cl C6H5Cl+ –HNO2 CuCl

0°C
43.	 (d)	:	dkckZsfuy DyksjkbM (COCl2)
44.	 (c)	:	dkcZu VsVªkDyksjkbM

45.	 (a)	:	 CHCl3 dkfcZy,sehu ijh{k.k nsrk gSA
RNH2 + CHCl3 + 3KOH(alc.) 

∆ →  RNC   +   3KCl + 3H2O
	 ,sYdkby vkblkslkbukbM
46.	 (a)
47.	 (b)	:	lw;Z osQ çdk'k dh mifLFkfr esa gksus okys CHCl3 ls COCl2 osQ 
vkWDlhdj.k dks jksdus osQ fy, bls xgjs jax dh cksryksa esa laxzfgr fd;k  
tkrk gSA

48.	 (b)	:	dkcZu VsVªkDyksjkbM (CCl4) esa prq"iQydh; lajpuk gksrh gS vkSj 
blosQ pkj èkzqoh; C—Cl vk?kw.kZ {k.k ,d nwljs dks fujLr dj nsrs gSa ftlosQ 
ifj.kkeLo:i usV f}èkzqo vk?kw.kZ 'kwU; gks tkrk gSA

49.	 (b)	:	DyksjksÝyksjksdkcZu (CFC) vkSj izsQvkWu lerki eaMy rd igqaprs 
gSa] tgk¡ os çdk'k jklk;fud vi?kVu ls xqtjrs gSa vkSj vkstksu dks u"V dj 
nsrs gSaA
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50.	 (c)	:	 CCl4 dk mi;ksx diM+ksa dh 'kq"d èkqykbZ esa foyk;d osQ :i esa 
fd;k tkrk gSA

1.	 (b)	:	gSykstu vEy osQ çfr ,sYdksgkWy dh vfHkfØ;k'khyrk Øe gS%  
3° > 2° > 1°
pw¡fd dkckZsoSQVk;u dh fLFkjrk 3° > 2° > 1° dksfV dh gksrh gSA
2.	 (d)	:	 KCN

–KCl
C;wVsu ukbVªkby

CH3CH2CH2Cl CH3CH2CH2CN

3.	 (a)	:	 CH3 – Br + AgCN  CH3 – N  C 
H3O+

			     				    (A)
CH3NH2 + HCOOH

   					            			    (B)

4.	 (b)	:	 CH3CH2CH2Br (bFksukWfyd) KOH  CH3CH=CH2 + KBr + H2O
	 n-çksfiy	                 çksihu
,FksukWfyd KOH fMgkbMªksgsykstsus'ku dk dkj.k curk gSA

5.	 (d)	:	r`rh;d ,sYdksgkWy lkaæ HCl osQ çfr lcls vfèkd vfHkfØ;k'khy 
gksrs gSaA blfy,] vfHkfØ;k osQoy d{k rki ij gh dh tk ldrh gS] tcfd 
çkFkfed vkSj f}rh;d ,sYdksgkWy osQ fy, mRçsjd ZnCl2 dh mifLFkfr dh 
vko';drk gksrh gSA

6.	 (b)	:	 fofy;Elu osQ la'ys"k.k esa ,sfYdy gSykbM dks lksfM;e ;k 
iksVSf'k;e ,YdkWWDlkbM osQ lkFk xeZ djosQ bZFkj dk fuekZ.k gksrk gSA
	 C2H5Br + CH3ONa  C2H5OCH3 + NaBr

7.	 (b)	:	vkf.od lw=k (C4H9Cl) osQ leko;o (2&DyksjksC;wVsu) esa ,d 
vlefer dkcZu ijek.kq gksrk gS vkSj ;g èkzqo.k lfØ; gksrk gSA

		

H
*

Cl

C2H5 
 C 

 CH3,    C* - vlefer C–ijek.kq

osaQæh; dkcZu ijek.kq dh lHkh pkj la;kstdrk,¡ fofHkUu lewgksa ;k ijek.kqvksa 
}kjk larq"V gksrh gSaA

8.	 (a)	:	 RX $ NaI →RI $ NaX

bl vfHkfØ;k dks fiQaosQyLVkbu vfHkfØ;k osQ :i esa tkuk tkrk gSA

9.	 (d)	:	,sYdksgkWfyd KOH osQ lkFk vfHkfØ;k djus ij 2° ,sfYdy 
gSykbM~l dks lSRtsiQ fu;e osQ vuqlkj ,sYdhu nsus osQ fy, çfrLFkkiu osQ 
ctk; foyksiu ls xqtjuk csgrj gksrk gSA vkerkSj ij bl vfHkfØ;k esa vfèkd 
LFkk;h Vªkal&,sYosQUl dh çèkkurk gksrh gSA bl çdkj 2&czkseksisaVsu Vªkal 2&isaVhu 
nsrk gSA

2-czkseksisaVsu

KOH (alc.)
D

Vªkal-2-isaVhu

H3C

CH2CH3H

H
C   C

Br

CH3CH  CH2CH2CH3

10.	 (c)	:	 SbF3] AgF] Hg2F2 bR;kfn tSls vdkcZfud ÝyksjkbM dk mi;ksx 
djosQ gSykstu fofue; fofèk }kjk ,sYosQUl osQ Ýyksjks O;qRiUu çkIr fd, tk 
ldrs gSaA
2C2H5Cl + Hg2F2  2C2H5F + Hg2Cl2 (LokV~Zl vfHkfØ;k)

11.	 (b)	:	çkFkfed ,sfYdy gSykbM SN2 vfHkfØ;k ls xqtjuk ilan djrs 
gSaA nqcZy f=kfoe vojksèk osQ dkj.k vkus okyk ukfHkdjkxh ,sfYdy gSykbM osQ 
lkFk laioZQ djrk gS ftlls C–X vkcaèk VwV tkrk gS tcfd C–Nu vkcaèk 
curk gSA ;s nksuksa çfØ;k,¡ fcuk fdlh eè;orhZ osQ ,d gh pj.k esa ,d lkFk 
gksrh gSaA

12.	 (a)	:	ijkWDlkbM çHkko osQoy HBr osQ ekeys esa ns•k tkrk gSA blfy,] 
csatks;y ijkWDlkbM dh mifLFkfr esa Hkh çksihu esa HCl dk ;ksx ekdkZsfudkWiQ 
osQ fu;e osQ vuqlkj gksrk gSA

	

HCl
(C6H5COO)2

CH3 
 CH 

 CH3

Cl

CH3CH  CH2

13.	 (d)	:	 2RX Na
bZFkj

 R – R

14.	 (a)	:	,sYosQUl dk çR;{k Dyksjhuhdj.k lw;Z osQ çdk'k (UV çdk'k) 
dh mifLFkfr esa gksrk gSA

15.	 (a)	:	tSls&tSls α&dkcZu esa f=kfoe vojksèk c<+rh gS] ;kuh X ls tqM+k 
dkcZu c<+rk gS] SN2 vfHkfØ;k osQ çfr ,sfYdy gSykbM dh vfHkfØ;k'khyrk 
de gks tkrh gSA blfy,] MeX lcls vfèkd vfHkfØ;k'khy gSA
16.	 (d)
17.	 (b)	:	 (i) – (A), (ii) – (B), (iii) – (C), (iv) – (D)

18.	 (a)	:	,sfyfyd fLFkfr esa f}d vkcaèk osQ fudV esa dkcZu ijek.kq gS] 
blfy,] 

Br

CH3CH  CH  C(CH3)2   esa & Br ,sfyfyd fLFkfr esa gSA

19.	 (a)	:	vfHkfØ;k ls ,LVj mRiUu gksrk gS
	 RCOOAg + R′X → RCOOR′ + AgX

20.	 (b)	:	Mkb,sfFkyczkseksesFksu fuEu çdkj gS

	

Br
45 123

CH3CH2  CH  CH2CH3
bldk IUPAC uke 3&czkseksisaVsu gSA

21.	 (d)	:	ijkWDlkbM dh mifLFkfr vkSj vuqifLFkfr esa çksisu HCl osQ lkFk 
vfHkfØ;k djosQ 2&Dyksjksçksisu nsrk gSA blfy,] fodYi (a) vkSj (b) xyr 
gSaA fodYi (c) Hkh xyr gS D;ksafd çksisu] Cl2 osQ lkFk vfHkfØ;k djosQ 
çksiyhu DyksjkbM nsrk gS tks tyh; KOH osQ lkFk ty vi?kVu ij çksiyhu 
Xykbdksy nsrk gSA

CH3CH  CH2 
Cl2  CH3-CHCl-CH2Cl tyh; KOH

CH3-CHOH-CH2OH
								         çksiyhu Xykbdksy

22.	 (b)	:	 R-CH2-Br + I– SN2
vfHkfØ;k

d– d–
C

H H

R

BrI

laØe.k voLFkk

R-CH2-I + Br–

23.	 (c)	:	   Ük`a[kyu esa o`f¼ osQ lkFk leo;oh gSyks,sYosQu dk DoFkukad de 
gks tkrk gSA
24.	 (b)

25.	 (a)	:	 CH3CH2  *CHBr  CH3  : 2-czkseksC;wVsu

26.	 (a)	:	 OH– }kjk ukfHkdjkxh çfrLFkkiu ij 

C2H5

CH3 
 CH 

 Br ,d 

jsflfed feJ.k nsxk] D;ksafd bl ,sfYdy gSykbM esa ,d dkbjy dkcZu 

ijek.kq gSA SN1 vfHkfØ;k osQ nkSjku çfrfcEc :i dk feJ.k curk gS tks 
leku vuqikr esa ekStwn gksrs gSaA 
27.	 (c)	:	

vf/drk
CH3Cl + NH3 CH3NH2 + HCl

;fn ,sfYdy gSykbM dh vfèkdrk yh tk, rks çkFkfed] f}rh;d vkSj 
r`rh;d ,sehuksa dk feJ.k curk gSA çkFkfed ,sehu dks veksfu;k dh vfèkd 
ek=kk ysdj ,d çeq• mRikn osQ :i esa çkIr fd;k tkrk gSA
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28.	 (c)	:	 RX + AgCN  RNC + AgX
		                        (A)
	 RX + KCN  RCN + KX
	                             (B)

C vkSj N nksuksa bysDVªkWu ;qXe nku dj ldrs gSaA pw¡fd KCN eq[; :i ls 
vk;fud gS vkSj KCN osQ ekeys esa C–C vkcaèk C–N vkcaèk dh rqyuk 
esa vfèkd LFkk;h gS] vkØe.k dkcZu ijek.kq osQ ekè;e ls gksrk gSA AgCN 
eq[; :i ls lgla;kstd gS blfy, osQoy ukbVªkstu ;qXe gh vkcaèk osQ fy, 
miyCèk gS ftlosQ ifj.kkeLo:i vkblkslkbukbM curk gSA

29.	 (a)	:	  ;kSfxd (A) dk çfrfcEc :i gS D;ksafd muesa nks lewgksa] ;kuh 
CH3 vkSj C2H5 dk foU;kl dkbjy dkcZu ij myV tkrs gSA

30.	 (a)	:	  lSR”ksiQ osQ fu;e osQ vuqlkj] vfèkd çfrLFkkfir mRikn vfèkd 
LFkk;h gksrk gS vkSj çeq• mRikn osQ :i esa curk gSA blfy, (A) çeq• 
mRikn (80») gS vkSj (B) vYi (20») vkSj de LFkk;h mRikn gSA

31.	 (a)	:	r`rh;d C;wVkby DyksjkbM dk IUPAC uke 2&Dyksjks&2 esfFkyçksisu 
gSA

32.	 (c)	:	vkWFkkZs vkSj iSjk fLFkfr esa bysDVªkWu viu;d lewg (-NO2) dh 
mifLFkfr ukfHkdjkxh çfrLFkkiu dh lqfoèkk çnku djrh gSA esVk fLFkfr ij 
bysDVªkWu vkd"khZ lewg dh mifLFkfr dk çHkko cgqr de gksrk gSA

33.	 (d)	:	tc ,sfjy gSykbM~l esa bysDVªkWu vkd"khZ lewg vkWFkkZs vkSj iSjk 
fLFkfr esa Dyksjhu ijek.kq ls tqM+s gksrs gSa rc Dyksjhu ijek.kq dks Cl&vk;u 
osQ :i esa gVkuk vklku gks tkrk gS] blfy,] fn, x, ,sfjy gSykbMksa osQ 
chp 2]4]6&VªkbukbVªksDyksjkscsathu dh vfHkfØ;k'khyrk lcls vfèkd gSA

34.	 (c)	:	

CH2 CH2CH2 CH3

+ HCl

CH CH

Cl

(A)
ekdkZsfudkWiQ dk la;kstu

35.	 (c)	:
	

Cl
NO2

NO2

OH–
Cl

NO2

NO2

OH

– OH–

–Cl–
NO2

NO2

OH

NO2

NO2

NaOH
–H2O

O Na+
–

mijksDr vfHkfØ;k lfØ; ukfHkdjkxh çfrLFkkiu }kjk gksrh gSA

36.	 (a)	:	dkcZu ijek.kqvksa dh la[;k] gSykstu ijek.kqvksa dh la[;k vkSj 
gSykstu ijek.kqvksa osQ æO;eku esa o`f¼ osQ lkFk ?kuRo c<+rk gSA

37.	 (a)	:	2]4]6&VªkbukbVªksDyksjkscsathu esa –Cl rhu –NO2 lewgksa dh mifLFkfr 
osQ dkj.k o& vkSj p&fLFkfr ij lfØ; gksrk gS vkSj blfy, lcls vklkuh 
ls ty vi?kVu ls xqtjrk gSA

38.	 (b)	:	 Cl+ ,d bysDVªkujkxh gS tks fuEufyf•r vfHkfØ;k ls curk gSA
AlCl3 + Cl2  AlCl4– + Cl+

Dyksjkscsathu nsus osQ fy, Cl+ csathu oy; ij vkØe.k djrk gSA

39.	 (c)	:	  vuqukn osQ dkj.k] Dyksjkscsathu esa C–Cl vkcaèk vkaf'kd f}&vkcaèk 
xq.k çkIr djrk gS vkSj blfy,] esfFky DyksjkbM dh rqyuk esa NksVk vkSj çcy 
gksrk gSA

40.	 (b)	:	 FeCl3+ X2

X

X
+

CH3CH3CH3

;g bysDVªksujkxh çfrLFkkiu vfHkfØ;k dk ,d mnkgj.k gSA

41.	 (d)	:	le:irk osQ dkj.k] p&MkbDyksjkscsathu fØLVy tkyd esa ckjhdh 
ls fiQV cSBrk gS vkSj blfy, bldk xyukad mPpre gksrk gSA

42.	 (d)	:	&Cl lewg ,d vkWFkkZs&iSjk&funZs'kdkjh lewg gSA

43.	 (a)	:	 (i) → (b)] (ii) → (d)] (iii) → (a)] (iv) → (c)

44.	 (a)	:
	

+ –
NH2 N2Cl Cl

+ N2

(Y)

NaNO2 + HCl Cu2Cl2
273-278 K

45.	 (b)	:	 (i) → (b), (ii) → (d), (iii) → (e), (iv) → (a), (v) → (c)

46.	 (b)	:	1] 2&MkbDyksjksbFksu ,d fol&MkbgSykbM gS D;ksafd nks –Cl ijek.kq 
fofluy dkcZu ijek.kqvksa ij ekStwn gksrs gSaA

47.	 (d)	:	 fofluy MkbgSykbM~l esa fudVorhZ C–ijek.kqvksa ij gSykstu gksrs 
gSaA bl çdkj] CH3CHClCH2CH2Cl ,d fofluy MkbgSykbM ugha gSA

48.	 (c)	:	 CCl4 dk mi;ksx ikbjhu uke ls vfXu'kked ;a=k osQ :i esa fd;k 
tkrk gSA CCl4 osQ ?kus vToyu'khy ok"i tyrh gqbZ oLrqvksa ij lqj{kkRed 
ijr cukrs gSa vkSj vkWDlhtu ;k gok dks muosQ laioZQ esa vkus ls jksdrs gSaA

49.	 (b)	:	,fFkfyMhu DyksjkbM ,d tse&MkbgSykbM] CH3–CHCl2 gS 
ftlesa nksuksa gSykstu ijek.kq ,d gh dkcZu ijek.kq ls tqM+s gksrs gSaA

50.	 (d)	:	,fFky ,sYdksgkWy CHCl3 osQ iQkWLthu esa vkWDlhdj.k dks jksdrk 
gS vkSj lkFk gh ;g cuh gqbZ iQkWLthu dks gkfujfgr Mkb,sfFky dkckZsusV esa 
ifjofrZr djrk gSA

COCl2 + 2C2H5OH  (C2H5)2CO3 + 2HCl
				    Mkb,sfFky dkckZsusV

1.	 (b)	:	 CH3Cl] CH3F] CH3Br

2.	 (b)	:	çkFkfed csaftfyd gSykbM çkFkfed ,sfYdy gSykbM dh rqyuk 
esa SN1 vfHkfØ;kvksa esa mPp vfHkfØ;k'khyrk fn•krs gSaA ;g vuqukn }kjk 
csaftfyd dkckZsosQVk;u eè;orhZ osQ vfèkd fLFkjhdj.k osQ dkj.k gSA
3.	 (a)	:	 (CH3)3CMgCl + DOD  (CH3)3CD + Mg(OD)Cl
;g vfHkfØ;k lfØ; gkbMªkstu ;qÙkQ ;kSfxdksa osQ lkFk f}d vi?kVu dk ,d 
mnkgj.k gSA ge tkurs gSa fd MÔwVsfj;e gkbMªkstu dk ,d leLFkkfud gSA rks 
;g bl vfHkfØ;k dks Hkh n'kkZrk gSA
4.	 (a)	:	

O

2R-MgX + H-C-O-CH2-CH3
(i) 'kq"d bZFkj

(ii) H3O+ R-CH-R

OH
5.	 (c)	:	 CH3CH2O– : SN2 vkØe.k
pw¡fd] fØ;kèkkj r`rh;d ,sfyfyd gSykbM gS] blfy, vfHkfØ;k SN2 iFk 
dk vuqlj.k djrh gS

CH3 CH3

CH3CH2O–

CH3

CH3 CH3CH2O

CH3 CH3CH3

C CC C

Ph CH3

Br Ph + Br–C C

Me3CO–Me3COH % LFkqy {kkj foyksiu dh vksj ys tkrk gSA



gSyks,sYosQu rFkk gSyks,sjhu | 481jlk;u foKku 12

6.	 (b)	:	 CH3COCH3] CH3CHO] CH3CH2CHO vkSj (CH3)2CHCHO 
esa ls] nks tksM+s ftuesa dqy Ng dkcZu ijek.kq gSa%
(i) CH3COCH3 + CH3CH2CHO
(ii) CH3CHO + (CH3)2CHCHO
os ,sYdhu tks vkstksuhdj.k ij ;kSfxdksa osQ fuEufyf•r ;qXe nsaxs] os bl 
çdkj gSa%

CHCH2CH3C CH
CH3

vkSj
CH3

CH3

CH3
CHCH3CH

4&esfFky&2&isaVhu2&esfFky&2&isaVhu

A ,d ,sfYdy gSykbM ftlls rks bu nksuksa ,sYdhuksa dks fogkbMªksgSykstuhdj.k 
mRiknksa osQ :i esa çkIr fd;k tk ldrk gS!

	
CH 

 CH  CH2CH3

3&czkseks&2&esfFky isaVsu

CH3

CH3

Br

7.	 (a)

8.	 (c)	:	 D
–3H2O

–I2 HI

fXyljkWy vLFkk;h

CH2OH CH2I CH2

CH2OH CH2I CH2I

CHOH CHI CH+ 3HI  

–I2 HI

2&vk;ksMksçksisu

CH3

CH3

CH  I 

CH3

CH2

CH

vLFkk;h

CH3

CH2I

CHI

9.	 (a)	:	dkckZsfu;e vk;uksa dh LFkkf;Ro dk Øe fuEufyf•r gS

+ + + +CH3 < CH3  CH2 < CH3  CH  < CH3  C

CH3

CH3

CH3

blfy,] CH3
+

 osQ fuekZ.k osQ fy, vfèkd Å"ek dh vko';drk gksrh gS 
vkSj ∆H°

1 (CH3Cl osQ vk;uhdj.k dh ,UFkSYih) vfèkdre gksxh vkSj ∆H°
1 

U;wure gksxhA

10.	 (d)	:	 'kq"d 
bZFkj

CH3

CH3CHCH2MgBr + C2H5OH

�

CH3

CH3CHCH3 + C2H5OMgBr

fxzXukMZ vfHkdeZd lfØ; gkbMªkstu ijek.kqvksa okys ;kSfxdksa osQ lkFk 
vfHkfØ;k djosQ ,sYosQUl cukrk gSA

lfØ; gkbMªkstu ls gekjk rkRi;Z ,sls gkbMªkstu ls gS tks ,sYosQUl dh rqyuk 
esa vfèkd vEyh; gSA

11.	 (b)	:	 CH3CH2 – CH2Br lkanz ,sYdksgkWfyd NaOH
X (80°C)  CH3CH=CH2 

CH3
 CH  CH3

Br

HBr
CH3COOH (20°C)

(Y)

12.	 (b)	:	 R – COOAg + Br2 CCl4  R – Br + CO2 +  AgBr

,sfYdy czksekbM dh mRikn dk Øe fuEu gS
RR

R1° czksekbM 2° czksekbM 
3° czksekbM

RCH2Br  >  RCHBr  >  R  C  Br

pw¡fd bl vfHkfØ;k osQ fØ;kfofèk esa eqÙkQ eqyd dk fuekZ.k 'kkfey gSA

13.	 (b)	:	dkckZsosQVk;u dh fLFkjrk ftruh vfèkd gksxh] ty vi?kVu dh 
nj mruh gh vfèkd gksxhA

14.	 (d)	:	 SN2 fØ;kfofèk osQ ekè;e ls ukfHkdjkxh çfrLFkkiu f=kfoe ckèkk 
}kjk fu;af=kr gksrk gSA bl çdkj dh vfHkfØ;k'khyrk dk ozQe fuEufyf•r gS%

	 1° R–X > 2° R–X > 3° R–X > Br

	 2 > 1 > 3 > 4

15.	 (b)	:	 I] II vkSj III esa] C–ijek.kq pkj vyx&vyx lewgksa ls tqM+k gqvk 
gS tcfd (IV) esa nks leku lewg (H) ekStwn gSaA

16.	 (c)	:	,sfyfyd czksehuhdj.k dh fØ;kfofèk gS%
CH2 CH2

Br
–HBr

CH2Br CH2

(II)

(I)

Br2

–Br

pw¡fd var% pozQh; (oy; osQ Hkhrj) f} vkcaèk ckg~; pozQh; (oy; osQ 
ckgj) f} vkcaèk dh rqyuk esa vfèkd LFkk;h gksrk gS] blfy,] 'kq: esa de 
LFkk;h eqÙkQ ewyd (I) vfèkd LFkk;h eqDr ewyd (II) esa ifjofrZr gks tkrk 
gS tks fiQj Br2 osQ lkFk vfHkfØ;k djosQ mRikn nsrk gSA 

17.	 (b)	:	 (CH3)2CHOH SOBr2  (CH3)2CHBr

18.	 (d)	:	 C–X vkcaèk dh fLFkkf;Ro de gks tkrh gS D;ksafd lewg esa C—X 
vkcaèk dk lkeF;Z fo|qr½.kkRed esa deh osQ lkFk de gks tkrh gSA R—X 
vkcaèk dh LFkkf;Ro fn;s x;s ozQe esa de gksrh gS%

R—F > R—Cl > R—Br > R—I
vr%] R —X vkcaèk dh vfHkfØ;k'khyrk fn;s x;s ozQe esa c<+rh gS

R—F < R—Cl < R—Br < R—I

19.	 (b)	:	 èkukRed vkos'k dks lek;ksftr djus dh {kerk fo"ke vi?kVuh 
fo[kaMu dh vklkuh dks fuèkkZfjr djrh gS! èkukRed vkos'k dks lek;ksftr 
djus dh ;g {kerk 2° ,sfYdy gSykbM esa c<+ tkrh gS D;ksafd blesa 1° 
,sfYdy gSykbM esa ,d dh rqyuk esa nks ,sfYdy lewg gksrs gSaA

20.	 (a)	:	 CH3  CH2  CH2  Cl + CH3  CH  CH3

Cl

2&Dyksjksçksisu1&Dyksjksçksisu

,sYdksgkWfyd KOH

CH3  CH  CH2
çksi&1&bZu

21.	 (b)	:	 bls LokV~lZ vfHkfØ;k osQ :i esa tkuk tkrk gSA

22.	 (d)	:	 *C

H

CH3
ClCH3CH2CH2

2&DyksjksisaVsu esa ,d dkbjy dkcZu ijek.kq gksrk gSA

23.	 (a)	:	

Br

,sYdksgkWfyd KOHCH3  CH  CH3 CH3  CH  CH2

HBr
ijkWDlkbM

NaI

,slhVksu
CH3CH2CH2Br CH3CH2CH2I

X

24.	 (a)	:	 SN1 vfHkfØ;k jsflehdj.k osQ lkFk vkxs c<+rh gSA

25.	 (b)	:	 (i) 
Cl

 rsth ls vfHkfØ;k djsxk] D;ksafd r`rh;d dkckZsosQVk;u 

 vfèkd LFkk;h gksxkA
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(ii) f}rh;d dkckZsosQVk;u dh vfèkd LFkkf;Ro osQ dkj.k 

Cl

 
rsth ls vfHkfØ;k djsxkA

26.	 (c)	:	 CH3  CH  CH3 + Mg CH3  CH  CH3

Br MgBr
(X)

'kq"d bZFkj

CH3-CH-CH3

OD
(Y)

D2O

27.	 (b)	:	 SN2 vfHkfØ;k esa] pwafd ukfHkdjkxh ihNs dh vksj ls vkØe.k 
djrk gS] blfy,] lcls vuqdwy vfHkdkjd çkFkfed ,sfYdy gSykbM gksxk 
D;ksafd vfèkd la[;k esa ,sfYdy lewg C–X vkcaèk osQ dkcZu ijek.kq 
ijukfHkdjkxh osQ n`f"Vdks.k esa ckèkk MkysaxsA çkFkfed ,sfYdy gSykbMksa esa 
lcls vuqdwy esfFky gSykbM gSA

28.	 (a)	:	 SN2 vfHkfØ;k esa] laØe.k voLFkk esa] C–ijek.kq ls ik¡p lewg 
tqM+s gksaxs] ftl ij vfHkfØ;k gksrh gSA bl çdkj] laØe.k voLFkk esa HkhM+ 
gksxh vkSj lewg ftruk cM+k gksxk] f=kfoe çHkko mruk vfèkd gksxk vkSj 
blfy,] vfHkfØ;k vfèkd ckfèkr gksxhA

29.	 (a)	:	 CH3Cl KCN  CH3CN 
H+/H2O

 CH3COOH

30.	 (a)	:	 1° ,sfYdy gSykbM] ;kuh CH3Br] SN2 vfHkfØ;k ls xqtjrk gSA

31.	 (c)	:	  vuqukn osQ dkj.k C–X vkcaèk foukby DyksjkbM esa dqN 
f}&vkcaèk xq.k çkIr djrk gSA

32.	 (a)	:	  gkykafd CH3 lewgksa osQ +I çHkko osQ dkj.k] (CH3)2CHO– vkSj 
(CH3)3CO– dks çcy {kkj gksuk pkfg,] ysfdu f=kfoe ckèkk osQ dkj.k nksuksa 
CH3O– dh rqyuk esa nqcZy ukfHkdjkxh gSaA blosQ vykok] vuqukn osQ dkj.k 
C6H5O– lcls nqcZy ukfHkdjkxh gSA

33.	 (a)	:	  lSRtsiQ fu;e ;gka ç;qÙkQ gksrk gS vkSj blfy,] 1&C;wVhu vkSj 
2&C;wVhu dk feJ.k çkIr gksrk gS ftlesa ls 2&C;wVhu çeq• mRikn gSA
34.	 (a)

35.	 (a)	:	vkf.od Hkkj ftruk vfèkd gksxk] okaMjokYl dk vkd"kZ.k cy 
çcy gksxk vkSj blfy,] xyukad@DoFkukad mruk vfèkd gksxkA

36.	 (a)	:	2&Dyksjks&3&esfFkyC;wVsu dh ,sYdksgkWfyd iksVk'k osQ lkFk 
vfHkfozQ;k djus ij eq[; mRikn osQ :i esa 2&esfFky&2&C;wVhu feyrk gSA
37.	 (d)		

38.	 (c)	:	,sfYdy gSykbM ty esa cgqr de ?kqyu'khy gksrs gSaA

39.	 (c)	:	ukbVªkbV vk;u esa nks vyx&vyx ukfHkdjkxh lkbVsa gSa] ,d N 
ijek.kq gS vkSj nwljk nks vkWDlhtu ijek.kqvksa esa ls ,d gSA N osQ vlk>k 
;qXe osQ lkFk vfHkfØ;k ls R  N  O

O

 çkIr gksrk gS tcfd O osQ 

lkFk vfHkfØ;k ls R – O – N  O çkIr gksrk gSA AgNO2 eq[; :i ls 
lgla;kstd gSA
40.	 (d)

41.	 (b)	:	vk;ksMkbM de LFkk;h gksus osQ dkj.k I2 •ks nsrs gSaA eqÙkQ I2 dks 
vk;ksMkbM }kjk vo'kksf"kr dj xgjk jax n'kkZ;k tkrk gSA

42.	 (c)	:	

		

Cl

CH3  C  CH2  CH3

CH2  CH3

3 2

54

1

3&Dyksjks&3&esfFkyisaVsu (r`rh;d gSyks,sYosQu)

43.	 (a)	:	

(X) (Y)

EtO–Na HBr
D

Cl
Br

44.	 (c)	:	 CH3 Br] CH3 Cl dh rqyuk esa vfèkd vfHkfØ;k'khy gSA  
C Br dh vkcaèk fo;kstu ÅtkZ 293 kJ mol–1 gS tcfd C Cl vkcaèk 
dh fo;kstu ÅtkZ 351 kJ mol–1 gSA tSls&tSls vkcaèk fo;kstu ÅtkZ c<+rh 
gS] C X vkcaèk dks rksM+us esa eqf'dy gksrh gS vkSj blfy,] gSyks,sYosQu dh 
vfHkfØ;k'khyrk de gks tkrh gSA
45.	 (b)

46.	 (c)	:	 C6H5CH(C6H5)Br ls çkIr dkckZsosQVk;u eè;orhZ C6H5CH 
(CH3)Br ls çkIr dkckZsosQVk;u eè;orhZ ls vfèkd LFkk;h gS D;ksafd ;g 
vuqukn osQ dkj.k nks fiQukby lewgksa }kjk LFkk;h gksrk gSA blfy, SN1 
vfHkfØ;kvksa esa igyk czksekbM ckn okys dh rqyuk esa vfHkfØ;k'khy gSA

47.	 (b)	:	,sfyy gSykbM esa gSykstu ijek.kq dk p&d{kd ,d lar`Ir sp3 
ladfjr dkcZu ijek.kq }kjk f}&vkcaèk osQ π MO ls vyx fd;k tkrk gS] 
blfy, ,fyy gSykbM esa gSykstu dks vklkuh ls çfrLFkkfir fd;k tk ldrk 
gS tks fd foukby gSykbM~l dk ekeys esa ugha gS A
48.	 (a)	:	 alc. KOH, D

–HCl
,fyy DyksjkbM çksisMhu

Cl  CH2  CH  CH2 CH2  C  CH2

49.	 (c)	:	

eq[; vYi

CH3 CH3 

Cl CH3 ClOH

CH3CHCHCH3 + HCl → CH3CCH2CH3 + CH3CH CHCH3

vfHkfØ;k esa eè;orhZ f}rh;d dkckZsosQVk;u gS tks 1]2&gkbMªkbM LFkkukarj.k 
}kjk vfèkd LFkk;h r`rh;d dkckZsosQVk;u esa cny ldrk gSA

+

+

1,2-gkbMªkbM 
LFkkukarj.k

Cl–
CH3 CH3 

Cl

CH3 

CH3CHCHCH3 CH3CCH2CH3 CH3CCH2CH3

50.	 (a)	:	2] 2&MkbesfFkyçksisu esa lHkh gkbMªkstu ijek.kq lerqY; gSa] 
blfy, ;g osQoy ,d eksuksDyksfjusVsM mRikn cuk ldrk gSA

51.	 (a)	:	 CH3CH2CH2I 
,sYdksgkWfyd 

KOH  CH3  CH  CH2
                                       X

	

Br2

X
Br

CH3  CH  CH2 CH3  CH  CH2Br

52.	 (d)	:	,sfYdy gSykbM vR;fèkd vfHkfØ;k'khy gksrs gSa] vfHkfØ;k'khyrk 
dk Øe gS% vk;ksMkbM > czksekbM > DyksjkbM > (gSykstu ijek.kq dh çÑfr)  
vkSj r`rh;d > ekè;fed > çkFkfed (,sfYdy gSykbM dh izo`Qfr) gSA

bl çdkj 2&czkseksçksisu lcls vfèkd vfHkfØ;k'khy gSA
53.	 (a)	:	

CH3
2&Dyksjksçksisu

DyksjksesFksu

CH3  CH  Cl + 2Na + Cl CH3

CH3
2&esfFkyçksisu

CH3  CH  CH3 + 2NaCl

54.	 (b)	:	
Br  CH2  CH2  CH3 CH2  CH  CH3

CH3CH2CH2CN

CH3CH2CH2NO2

CH3 COOCH2CH2CH3

KOH/(,sYdksgkWfyd)

KCN/(,sYdksgkWfyd)

AgNO2

CH3COOAg

,sYdhu

ukbVªkby

,LVj

ukbVªks,sYosQu
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55.	 (d)	:	 C2H5Br + KCN → C2H5CN + KBr
KCN dh vk;fud çÑfr osQ dkj.k] CN– dk vkØe.k C ijek.kq osQ ekè;e 
ls gksrk gS vkSj ,sfYdy lkbukbM curk gSA
56.	 (a)

57.	 (c)	:	 (A) lSRtsiQ osQ fu;e osQ vuqlkj CH3 eq[; mRikn gS] 

tcfd CH2 vYi mRikn gSA

58.	 (c)	:	 foyksiu vfHkfØ;k lsRtsiQ osQ fu;e osQ vuqlkj gksrh gSA

59.	 (c)	:	(CH3)3CCl > (CH3)2CHCH2Cl lgh ugha gS D;ksafd 
(CH3)3CCl dk DoFkukad (CH3)2CHCH2Cl ls de gSA ;g cM+s lrg 
{ks=k vkSj NksVh ,sfYdy  Ük`a•yk osQ dkj.k gksrk gSA
60.	 (d) 				    61.	 (b)

62.	 (c)	:	 CH3  CH2  CH2  I CH3  CH   CH2

,sYdksgkWfyd 
KCN

,sYdksgkWfyd 
KOH

NBS, hu D

H2C  CH  CH2CN H2C   CH  CH2Br

63.	 (b)	:	 p&MkbDyksjkscsathu dk èkzqoh; vk?kw.kZ 'kwU; gS D;ksafd nksuksa leku f}
èkqoZ ,d nwljs dk fojksèk djrs gSaA o&MkbDyksjkscsathu esa nks f}èkqoZ 60° dh nwjh ij 
gSa] ysfdu m&MkbDyksjkscsathu esa 120° ij gSa] blfy,] cyksa osQ lekarj prqHkZqt 
fu;e osQ vuqlkj] o&MkbDyksjkscsathu dk f}èkqoZ vk?kw.kZ m&leko;o dh rqyuk 
esa cgqr vfèkd gSA &CH3 lewg osQ +I&çHkko osQ dkj.k VkWywbZfu esa ,d NksVk 
ysfdu lhfer f}èkzqoh; vk?kw.kZ gksrk gS] blfy,] lgh Øe IV < I < II < III gSA

64.	 (a)	:	osQoy ,sfjy gSykbM~l] ;kuh] Dyksjkscsathu] czksekscsathu vkfn 
,sYdksgkWfyd AgNO3 ?kksy osQ lkFk xeZ djus ij tyh; vi?kVu ugha gksrk 
gSa vkSj blfy,] ;s vo{ksi ugha nsrs gSaA

65.	 (d)	:	 + 2NaOH(aq)

CH2  C  Cl

O

�
+ H2O + NaCl

CH2  C  ONa

O

66.	 (c)	:	osQoy csafty gSykbM~l ;kuh] p&vk;ksMkscsafty DyksjkbM vkSj o 
Dyksjkscsafty vk;ksMkbM NaOH osQ tyh; ?kksy osQ lkFk fgykus ij ty 
vi?kVu ls xqtjrs gSaA pw¡fd AgI dk ihyk vo{ksi çkIr gksrk gS_ blfy,] 
vk;ksMhu ik'oZ  Ük`a•yk esa ekStwn gksuk pkfg, u fd ukfHkd esaA

NaOH HNO3
AgNO3 ihyk vo{ksi

CH2I
NaI AgI

Cl

I

liQsn vo{ksi
CH2Cl AgCl(i) NaOH

(ii) HNO3
(iii) AgNO3

67.	 (b)	:	

,sYdksgkWfyd KOH
NaNH2

CH  CH2

BrBr

(A)

C  CH

C  C  CH2CH3

(B)

NaNH2
–NH3

CH  CNa
+–

CH3CH2Cl

–NaCl

68.	 (c)	:	 o& vkSj m&czkseks,sfulksy nksuksa ,d gh csathu nsrs gSa tks varr% 
m&,fuflMhu nsrk gSA

69.	 (a)	:	
Cl2C6H5CH3 C6H5CH2Cl ,d eqÙkQ ewyd çfrLFkkiu 

vfHkfØ;k gSA

70.	 (a)	:	 bls ckYt&f'keku vfHkfØ;k osQ :i esa tkuk tkrk gS

	
+ +– –PhN2Cl + HBF4 PhN2BF4 PhF + BF3 + N2

D

71.	 (a)	:	
KMnO4

[O]

COOHCH3

Cl Cl

  

		

COOH

Cl

COOH

+ Na + CH3Cl
CH3

72.	 (c)	:	 C6H6 + CH3CH2CH2Cl

CH3

C6H5  CH 
 CH3

futZyh; 
AlCl3

73.	 (b)	:	vuqukn osQ dkj.k CHCH2CH3
+

] CH2CHCH3
+

 

dh rqyuk esa vfèkd LFkk;h gSA

74.	 (a)	:	

Br Li

+ 2Li + LiBr

,sfjy fyfFk;e

bZFkj

75.	 (b)	:	pw¡fd B AgNO3@HNO3 osQ lkFk ihyk vo{ksi nsrk gS] B dks 
C6H5CH2I gksuk pkfg, vkSj blfy, A, C6H5I gSA

76.	 (b)	:	

NO2 NO2 NH2

Cl Cl

Cl2 Zn HNO2

AlCl3 HCl cold

+ –
N2Cl

Cl Cl

Br

Cu2Br2

77.	 (d)	:	vfHkfØ;k'khyrk dk Øe fn;s x, vuqØe dk vuqlj.k djrk gS%
csafty gSykbM~l > ,sfYdy gSykbM~l > ,sfjy gSykbM~lA
DyksjkbM vkSj czksekbM esa ls czksekbM vfèkd vfHkfØ;k'khy gksrs gSaA vr% 
vfHkfØ;k'khyrk dk lgh Øe gS%
PhCH2Br (ii) > MeBr (i) > MeCl (iii) > p–MeOC6H4Br (iv)

78.	 (b)	:	tSls&tSls Br osQ lacaèk esa o& vkSj p&fLFkfr;ksa ij -NO2 
lewgksa dh la[;k ?kVrh gS] vfHkfØ;k'khyrk de gks tkrh gSA gkyk¡fd] 
m&ukbVªksczksekscsathu] p-ukbVªksczksekscsathu dh rqyuk esa de vfHkfØ;k'khy gS 
D;ksafd m&fLFkfr ij -NO2 lewg vuqukn }kjk eè;orhZ dkcksZ,uk;u dks 
LFkk;h ugha dj ldrk gSA bl çdkj Øe II > IV > III > I gSA

79.	 (b)	:	 o& vkSj m&VkWywMhu osQ feJ.k dk fuekZ.k fuf'pr :i ls crkrk 
gS fd csathu esa f=k&vkcaèk o& vkSj m fLFkfr osQ chp gS vkSj blfy,] fodYi 
(b) lgh gSA
80.	 (b) : CH3OH  +  C6H5MgBr   C6H6 + Mg(OCH3)Br

81.	 (b)	:	MkbDyksjkscsathu osQ chp] p&leko;o lefer gksus osQ dkj.k 
fØLVy tkyd esa ckjhdh ls iSd gksrk gS vkSj blfy,] bldk o& vkSj 
m&leko;o dh rqyuk esa cgqr vfèkd xyukad gksrk gSA
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82.	 (d)	:	 Cl3C  C  ClCH  C  Cl

CCl3Br
F
F

CCl3F
2&(VªkbDyksjksesfFky)& 
1] 1] 1] 2] 3] 3] 3& 

gsIVkDyksjksçksisu

1&czkseks&1&Dyksjks& 
1] 2] 2&VªkbÝyksjksbFksu

�

Br

Br

Cl
CH3

Cl

H3C  C  CH  CH3

HC  CH2CH3

2&czkseks&3&3&fcl&  
(4&DyksjksisQfuy) C;wVsu

1&czkseks&2&(1& 
esfFkyçksfiy) csathu

83.	 (b)

84.	 (a)	:	 –Cl lewg o] p&funZs'kd gSA

85.	 (b)	:	 p&MkbDyksjkscsathu o&leko;o dh rqyuk esa vfèkd lefer gksus 
osQ dkj.k fØLVy tkyd esa ckjhdh ls fiQV cSBrk gS vkSj blfy,] fØLVy 
tkyd dks rksM+us osQ fy, vfèkd ek=kk esa ÅtkZ dh vko';drk gksrh gSA bl 
çdkj] p&leko;o] o&leko;o dh rqyuk esa de ?kqyu'khy gSA
86.	 (c)

87.	 (a)	:	 NaNO2 /HCl Cu2Br2
0-5 °C

(X) (Y)

NH2

+ –
N2Cl Br

+ N2

88.	 (c)	:	 Cl2 / FeCl3Zn
D

Na/bZFkj

(P)(A) (Q)

Cl
OH

89.	 (a)	:	ukfHkdjkxh çfrLFkkiu vfHkfØ;kvksa osQ çfr fofHkUu gsyks ;kSfxdksa 
dh vfHkfØ;k'khyrk dk Øe gS%
,sfyy DyksjkbM > foukby DyksjkbM > Dyksjkscsathu

90.	 (d)	:	 m&czkseks,suhlkWy osQoy esVk çfrLFkkfir ,sfuyhu nsrk gSA ;g ,d 
çfrLFkkiu vfHkfØ;k gS tks foyksiu&la;kstu ekxZ ls pyrh gSA

NH2
– NH3 

–NH3
– 

–Br– csUtkbZu

OCH3 OCH3OCH3

Br NH2

H

91.	 (d)	:	 o&çfrLFkkfir ckbfiQukby èkzqo.k ?kw.kZd gSa D;ksafd nksuksa oy; ,d 
lery esa ugha gSa vkSj mudh niZ.k çfrfcEc vè;kjksfir ugha gSaA

92.	 (b)	:	 CN] Cl ijek.kq dh rqyuk esa vfèkd çcy bysDVªkWu&fudklh lewg 
gS vkSj blfy, lk;uksiQkWeZ] DyksjksiQkWeZ dh rqyuk esa ,d çcy vEy gSA

93.	 (a)	:	 F2] NaOH osQ lkFk vfHkfØ;k djosQ vkWDlhtu MkbÝyksjkbM 
(OF2) nsrk gS] u fd gsyksiQkWeZ vfHkfØ;k osQ fy, vko';d gkbiksÝyksjkbV vk;u 
(OF–)A blfy,] CHF3 gSyksiQkWeZ vfHkfozQ;k ls rS;kj ugha fd;k tk ldrkA

94.	 (c)	:	
CH2Cl CH2CH2 CH2 + ZnCl2+ Zn
CH2Cl CH2

NaI
D

1] 3&MkbDyksjksçksisu 	 lkbDyksçksisu

95.	 (a)	:	pwafd ;kSfxd nks dkcZu ijek.kqvksa okys gkbMªksdkcZu dk MkbgSykstu 
O;qRiUu gS] ;g ;k rks CH3CHCl2 ;k CH2Cl⋅CH2Cl gks ldrk gS ysfdu 
osQoy igyk gh nh xbZ vfHkfØ;kvksa ls esy •krk gS blfy, ;kSfxd A 
,fFkfyMhu DyksjkbM gSA

(A)
,fFkfyMhu 
DyksjkbM

CH3CHCl2 CH=CH CH2≡CHCl
,sYdksgkWfyd KOH Cu2Cl2

NH4OH
Cu2Cl2
NH4OH

yky vo{ksi

CH3CHCl2 tyh; KOH  CH3CH(OH)2 
–H2O

 CH3CHO
	        (A)		             vLFkk;h		  lhVSfYMgkbM

96.	 (d)	:	 CH3CH2OH 
CaOCl2  CHCl3

97.	 (a)
98.	 (c)	:	;g vk;ksMksiQkWeZ vfHkfØ;k gSA
99.	 (b)					    100.	 (b)

1.	 (a) :
2&czkseksisaVsu

12345
CH3  CH2  CH2  CH  CH3 

β&foyksiu
(–HBr)

MhgkbMªksczksehuhdj.k

Br

�

isaV&2&bZu
(vfèkd çfrLFkkfir ,sYdhu 
tSrlso dk fu;e curk gS)

12345
CH3  CH2  CH   CH  CH3 

2.	 (b)	:	;g β&foyksiu dk ,d mnkgj.k gS] D;ksafd eq[; mRikn 2 isaVhu 
(vfèkd çfrLFkkfir) gS u fd 1&isaVhu] blfy, ;g lSRtsiQ osQ fu;e dk 
ikyu djrk gSA

2&czkseksisaVsu

Br
2&isaVhu lSR”ksiQ 
mRikn (eq[;)

1&isUVhu (vYi)
3.	 (c)	:	vkcaèk ,UFkSYih dk lgh Øe gS%
CH3&F > CH3&Cl > CH3&Br > CH3&I

4.	 (a)	:	,fjUl ywbZl vEy tSls futZy FeCl3] FeBr3 ;k AlCl3 dh 
mifLFkfr esa gSykstu osQ lkFk vfHkfØ;k djosQ gSyks,sjhu mRiUu djrk gS] 
mnkgj.k osQ fy,]

futZyh; AlCl3

csathu Dyksjkscsathu

+ Cl2 + HCl

Cl

5.	 (c)	:	çfrfcEc :i ,d nwljs osQ vè;kjksfir niZ.k Nfo;ka ugha gSaA 
çfrfcEc :i esa leku HkkSfrd xq.k gksrs gSa] tSls xyukad] DoFkukad] viorZd 
lwpdkad] vkfnA os osQoy lery èkzqfor çdk'k osQ ?kw.kZu osQ lacaèk esa fHkUu 
gksrs gSaA ;fn ,usUVh;ksej esa ls ,d nf{k.k èkzqo.k ?kw.kZd gS] rks nwljk oke èkzqo.k 
?kw.kZd gksxkA

6.	 (a)	:	  og ;kSfxd tgka gSykstu lewg dkcZu osQ cxy esa ,d sp3 
ladfjr dkcZu ijek.kq ls tqM+k gksrk gS tks dkcZu&dkcZu f}vkcaèk ls tqM+k 
gksrk gS] ,fyfyd gSykbM osQ :i esa tkuk tkrk gSA blfy,] fn;k x;k v.kq 

CH CH CH

X

CH2CH3  ,d ,fyfyd gSykbM gSA
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Hkwfedk (INTRODUCTION)
ikni 'kkjhj ouLifr foKku dh og 'kk•k gS ftlesa ikniksa dh vkarfjd 
lajpuk dk vè;;u fd;k tkrk gSA ikni vaxksa tSls ewy] ruk] iÙkh 
vkSj iq"i ls feydj cuk gSaA çR;sd vax vla[; Årdksa ls feydj 
cus gksrs gSaA çR;sd Ård leku çdkj dh dbZ dksf'kdkvksa ls feydj 
cus gksrs gSaA 

≈rd (THE TISSUES)
leku mRifÙk] lajpuk vkSj dk;Z okyh dksf'kdkvksa dk lewg Ård 
dk fuekZ.k djrs gSaA ,d ikni fofHkUu çdkj osQ Årdksa ls cuk 
gksrk gSA iknidk; dkf;d Ård vkSj tuu Ård ls feydj cuk 
gksrk gSaA 

buosQ oxhZdj.k dk vk/kj gS fd cuus okyh dksf'kdk,¡ foHkkftr 
gksus esa l{ke gSa ;k ugha] Årdksa dks nks eq[; lewgksa esa oxhZÑr fd;k 
x;k gS% (i) esfjLVeh@foHkT;ksrd Ård] (ii) LFkk;h Ård

esfjLVeh@foHkT;ksrd ≈rd (Meristematic Tissues)
iknidk; 'kjhj osQ fof'k"V {ks=kksa esa] dksf'kdk foHkktu dh {kerk 
j•us okys vifjiDo dksf'kdkvksa osQ lewg dks foHkT;ksrd dgrs gSaA

osQUæd

dksf'kdk fHkfÙk

fp=k % foHkT;ksrd dksf'kdk,¡

foHkT;ksrd dksf'kdk,¡ fuEufyf•r fo'ks"krk,¡ n'kkZrh gSa%
	z os iryh fHkfÙk okys vkSj varjdksf'kdh; LFkku jfgr leO;kl 

osQ gksrs gSaA
	z çksVksIykTe l?ku gksrk gS vkSj lajf{kr •k| inkFkZ ls jfgr gksrk 

gSA jl/kuh vuqifLFkr gksrs gSaA ;fn mifLFkr gSa] rks os NksVh 
gksrh gSaA

	z �osQUæd cM+k gksrk gS ijUrq dksf'kdk osQ vkdkj vkSj osQUæd 
osQ chp dk vuqikr fofHkUu foHkT;ksrd dksf'kdkvksa esa fHkUu 
gksrk gSA 

	z ikniksa esa fofHkUu çdkj osQ foHkT;ksrd Ård gksrs gSaA muosQ 
oxhZdj.k dk vk/kj gSµ

	– 	iknidk; esa fLFkfr 
	– 	mRifRr 
	– 	dk;Z

fLFkfr osQ vk/kj ij (Based on position)

(a)	 'kh"kZLFk foHkT;ksrd (Apical meristem) & ;s foHkT;ksrd 
laoguh ikniksa dh ewy vkSj rus osQ 'kh"kZ ij ik, tkrs gSaA ewy 
'kh"kZLFk foHkT;ksrd ewyksa osQ fljs ij vkSj rus osQ 'kh"kZLFk foHkT;ksrd 
ruksa osQ fljs ij fLFkr gksrs gSaA os v{k dh yackbZ dh o`f¼ osQ fy, 
ftEesnkj gksrs gSaA ifÙk;ksa osQ fuekZ.k vkSj rus dh yackbZ osQ nkSjku oqQN 
dksf'kdk,¡ çjksg 'kh"kZ foHkT;ksrd osQ ihNs gksrh tkrh gSaA ;s d{kh; 
dyh dk fuekZ.k djrs gSaA ,slh dfy;k¡ ifÙk;ksa dh d{k esa mifLFkr 
gksrh gSa vkSj 'kk•k ;k iwQy dks cukus esa l{ke gSaA ikni 'kjhj osQ 
izkFkfed fuekZ.k osQ nkSjku] 'kh"kZLFk foHkT;ksrd osQ fof'k"V {ks=k ckâ; 
Roph; Årdksa] Hkj.k Årdksa vkSj laoguh Årdksa dk fuekZ.k djrs gSaA 

iq"ih ikniksa dk 'kkjhj
(Anatomy of Flowering Plants)

NCERT Topicwise Analysis of Previous 5 Years’ NEET Questions

Topic
No. of Questions

Total
2019 2020 2021 2022 2023

mQrd 1 – – – 1 2

mQrd ra=k – – 1 1 – 2

f}chti=kh rFkk ,dchti=kh ikniksa 
dk 'kkjhj

1 1 – – – 2

f}rh;d o`f¼ 1 1 2 2 2 8

Ård_ iq"ih ikniksa osQ fofHkUu Hkkxksa dh 'kkjhfjd jpuk % ewy] ruk 
vkSj iÙkhA

6

vè;k;

ikB~;ÿe (Syllabus)
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osQUæh; flysaMj 

oYoqQV

vf/Rod

oYoqQV ,oa osQUnzh; 
flyasMj dk izkjaHk

ewyxksi dk izkajHk

ewyxksi

ewy'kh"kZ foHkT;ksrd

fp=k % ewy 'kh"kZLFk foHkT;ksrd

i.kZ vk|d

çjksg 'kh"kZ
foHkT;ksrd {ks=k

d{kh; dfydk

foHksnh laogu 
Ård

fp=k % çjksg 'kh"kZLFk foHkT;ksrd

(b)	varoZs'kh foHkT;ksrd (Intercalary meristem) & ;s 
foHkT;ksrd ifjiDo Årdksa osQ eè; mifLFkr gksrs gSaA ;s ?kkl esa ik, 
tkrs gSa vkSj 'kkdkgkjh thoksa }kjk •k, x, Hkkxksa dks iquthZfor djrs 
gSaA ;g baVjuksM@varjioZ dh yackbZ c<+krs gSaA
(c)	ik'ohZ; foHkT;ksrd (Lateral meristem) & ;s foHkT;ksrd 
v{k osQ ik'oZ esa gksrs gSa vkSj ikni vaxksa dh eksVkbZ dks c<+krs gSaA 
;s eq[;r% ikniksa dh tM+ksa vkSj çjksgksa osQ ifjiDo {ks=k esa ik, tkrs 
gSa] tks dk"Bh; v{k mRiUu djrs gSa vkSj ckn esa fn•kbZ nsrs gSaA 
isQfloqQyj laoguh oSQfEc;e] baV~jisQfloqQyj oSQfEc;e@vUr% iwyh; 
oSQfEc;e vkSj dkWoZQ oSQfEc;e ik'ohZ; foHkT;ksrd osQ mnkgj.k gSaA 
;s f}rh;d Årdksa dks mRiUu djrs gSaA

mRifÙk osQ vk/kj ij (Based on origin)

(a)	 izkdfoHkT;ksrd ;k vkfne foHkT;ksrd ;k Hkzw.kh; 
foHkT;ksrd (Promeristem or primordial meristem or 
embryonic meristem) & ;s mQrd ikni dh izkjfEHkd ;k  
Hkzw.kh voLFkk osQ izkFkfed pj.k esa fodflr gksrk gSA izksesfjLVse Hkzw.k 
fuekZ.k osQ fy, mRrjnk;h gksrk gSA mnkgj.kµHkzw.kh; foHkT;ksrdA
(b)	 çkFkfed foHkT;ksrd (Primary meristem) & ;s foHkT;ksrd 
rus] ewy vkSj i.kZ vk|dksa osQ 'kh"kZ ij fLFkr gksrs gSaA os ikni thou 
osQ izkjafHkd voLFkk esa vklkuh ls fn•kbZ nsrs gSa vkSj ikni osQ 
çkFkfed 'kjhj osQ fuekZ.k esa ;ksxnku nsrs gaSA tSls&'kh"kZLFk foHkT;ksrd 
vkSj varoZs'kh foHkT;ksrdA
(c)	 f}rh;d foHkT;ksrd (Secondary meristem) & ;s 
foHkT;ksrd ewyksa vkSj çjksgksa osQ ifjiDo {ks=k esa ik, tkrs gSaA os 

dk"Bh; v{k dk mRiknu djrs gSa vkSj çkFkfed foHkT;ksrd dh 
rqyuk esa ckn esa fn•kbZ nsrs gSaA 
;g dksf'kdkvksa dks mRiUu djrs gS tks izk;% çkFkfed iknidk; dh 
j{kk vkSj ejEer djrs gSaA mnkgj.k&dkWoZQ oSQfEc;e ;k isQykstuA
çkFkfed vkSj lkFk gh f}rh;d foHkT;ksrd nksuksa dh dksf'kdkvksa esa 
gksus okys foHkktu ls cuh dksf'kdk,¡ lajpukRed vkSj dk;kZRed 
:i ls fof'k"V cu tkrh gSa vkSj foHkkftr gksus dh {kerk •ks nsrh 
gSaA ,slh dksf'kdkvksa dks LFkk;h ;k ifjiDo dksf'kdk,¡ dgk tkrk 
gS vkSj ;s LFkk;h Årdksa dk fuekZ.k djrh gSaA

LFkk;h Ård (Permanent tissues)

foHkT;ksrd Årdksa osQ foHkktu vkSj foHksnu osQ ifj.kkeLo:i 
LFkk;h Årdksa dk fuekZ.k gksrk gSaA LFkk;h Årdksa fd dksf'kdk,¡ çk;% 
foHkkftr ugha gksrh gSaA bu Årdksa dh dksf'kdkvksa esa vkdkj] vkÑfr 
vkSj dk;Z osQ fy, fuf'prrk gksrh gSA LFkk;h Ård ljy ;k tfVy 
gks ldrh gSaA

ljy Ård (Simple tissues)

LFkk;h Ård ftudh lHkh dksf'kdk,¡ lajpuk vkSj dk;Z esa leku gksrh 
gSa ljy Ård dgykrh gSaA
;s fuEufyf•r çdkj osQ gSa&
(i)	 iSjasdkbek (e`nwrd)
(ii) dWkysadkbek (LFkwydks.kksÙkd)
(iii) LDysjsadkbek (n`<+ksrd) 

iSjsUdkbek (Parenchyma)

iSjsUdkbek Ård thfor dksf'kdkvksa ls cuk gksrk gS tks fd ikni 
vaxksa osQ Hkhrj eq[; ?kVd cukrk gSA

osQUæd
varjdksf'kdh; vodk'k

fjfÙkQdk,¡

dksf'kdkæO;

fp=k % iSjsadkbek

budh dksf'kdk,¡ cM+h] xksy] vaMkdkj] cgqdks.kh; ;k yEch gksrh gaS 
ftuesas ijLij ikl&ikl ;k muesa ik, tkus okys varjdksf'kdh; Øe 
NksVs gks ldrs gSaA
bl Ård dh dksf'kdk,¡ lkekU;r;k leO;klh (vkblksMkbeSfVªd) 
vkSj lsY;wykst dh iryh fHkfÙk okyh gksrh gSaA ;g fofHkUu dk;Z 
tSls çdk'k&la'ys"k.k] HkaMkj.k vkSj L=kko.k djrk gSA gfjr Ård 
(Dyksjsadkbek) :ikarfjr isjsadkbek gS ftlesa gfjryod ik;k tkrk gSa 
vkSj ;g çdk'k la'ys"k.k djrk gSaA 

dkWysadkbek (Collenchyma)

dkWysadkbek thfor] ljy] ;kaf=kd Ård gSaA ;g f}chtif=k;ksa osQ 
ifÙk;ksa] i.kZo`Ur] rus (gkbiksMeZy ijr esa) dh  ckáRopk osQ uhps 
ik, tkrs gSaA ;g Ård ,dchti=kh ifÙk;ksa vkSj ruksa esa vuqifLFkr 
gksrs gSaA
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;g mQrd ;k rks ,d leku lrg osQ :i esa ;k pdrh osQ :i esa 
ik;k tkrk gSaA blesa dksf'kdk,¡ lsY;wykst] gsehlsY;wykst vkSj isfDVu 
osQ teko gksus osQ dkj.k ls dksuksa ij eksVh gks tkrh gSaA dkWysUdkbeh 
dksf'kdk;sa vaMkdkj] xksykdkj ;k cgqHkqtkdkj gks ldrh gS vkSj 
buesa DyksjksIykLV ik;k tkrk gSaA tc buesa DyksjksIykLV gksrk gS rc 
;s dksf'kdk,¡ Hkkstu dk Lokaxhdj.k djrh gSaA varjdksf'kdh; LFkku 
vuqifLFkr gksrs gSaA ;s ikniksa osQ o`f¼ dj jgs Hkkxksa osQ fofHkUu vaxksa 
tSls 'kS'ko ruk rFkk iÙkh osQ o`ar dks ;kaf=kd lgkjk çnku djrk gSaA

eksVs fdukjs

fp=k % dkWysadkbek

çksVksIykTe@thoæO;

jl/kuh
dksf'kdk fHkfÙk

 

LDysjsadkbek (Sclerenchyma)

LDysjsUdkbek dBksj] yach] ladh.kZ dksf'kdk,¡ gksrh gSaA ;s eksVh fHkfÙk 
okyh] fyXuhÑr gksrh gS] ftu ij lhekc¼ xrZ ik, tkrs gSaA 'kS'ko 
dksf'kdk,¡ thfor gksrh gSa vkSj muesa çksVksIykTe gksrk gSA ysfdu 
ifjiDo dksf'kdk,¡ (çksVksIykTe dh deh)] o f}rh;d fHkfÙk osQ 
teko osQ dkj.k e`r gks tkrh gSaA :i esa fHkUurk] lajpuk] mRifr vkSj 
fodkl osQ vk/kj ij LDysjsUdkbek ;k rks rUrq (fibres) ;k LosQysjhM 
(sclereid) gks ldrs gSaA

fp=k % Ldysjsadkbek (a) rUrq (b) LdysjhM

xqfgdk

xqfgdk xrZ

(a)

eksVh dksf'kdk 
fHkfÙk

eksVh dksf'kdk 
fHkfÙk(b)

rUrq eksVh fHkfÙk okys yacs] uqdhys e`r dksf'kdkvksa osQ gksrs gSaA ;s 
ikni osQ fofHkUu Hkkxksa esa çk;% lewg esa ik, tkrs gSAa rUrq ikni 
osQ 'kjhj dks ;kaf=kd lgk;rk etcwrh vkSj dBksjrk çnku djrs 
gSaA ;g ruko vkSj foÑfr dk lkeuk dj ldrs gSa vkSj f}rh;d 
tkbye osQ lkFk lacaf/r] laogu esa lgk;rk djrs gSaA ukfj;y dh 
tVk (coir) LDysjsUdkbek rUrq dk ,d mnkgj.k gSA LosQysjhM dk 
vkdkj xksykdkj] vaMkdkj ;k csyukdkj gksrk gSA ;s eksVh fyfXuu osQ 
teko osQ dkj.k e`r dksf'kdk;sa gksrh gSaA bu dksf'kdkvksa dh xqfgdk 

(lumen) iryh ;k vLi"V gksrh gSaA ;g çk;% fxjhnkj iQyksa (nuts) 
dh iQy fHkfÙk] iQyksa tSls ve:n] uk'kikrh vkSj phdw osQ xwns esa] 
vf"By iQy dh var%iQyfHkfÙk] ysX;we chtksa osQ chtpksy esa vkSj 
pk; dh ifÙk;ksa esa ik, tkrs gSaA LdysjhM Hkh ;kaf=kd lgk;rk vkSj 
yphys Hkkxksa dks dBksjrk nsrk gSaA

tfVy Ård (Complex tissues)

Ård tks ,d ls vf/d çdkj dh dksf'kdkvksa ls feydj cuk 
gksrk gS vkSj ,d bdkbZ osQ :i esa dk;Z djrk gS] tfVy Ård 
dgykrk gSA 
tfVy Ård osQ egRoiw.kZ mnkgj.k tkbye vkSj Ýyks,e gSaA

tkbye (Xylem)

tkbye ewy ls ty vkSj •fut yo.kksa osQ laogu gsrq laogu Ård 
osQ :i esa dk;Z djrk gSA ;g ikniksa osQ Hkkxksa dks ;kaf=kd 'kfÙkQ Hkh 
çnku djrk gSA

rRo

tkbye

tkbye VªsfdM~l@okfgfudk
•	 ;s yEch ;k uyh tSlh dksf'kdk,¡ gksrh gSa ftuosQ fljs 

irys] uqdhys gksrs gSaA
•	 budh xqgk ladjh vkSj ;s eksVh fyfXuÑr fHkfÙk okyh 

e`r dksf'kdk,a gSaA
•	 dksf'kdk fHkfÙk dh lrg eksVh gksrh gSa tks vkdkj esa 

fHkUu gksrh gSA
•	 ;s thoæO;&jfgr gksrh gSaA
•	 ;ss fNfær gksrh gSaA

tkbye okfgdk,¡ (oSlYl)�
•	� ;g ,d yach] csyukdkj] ufydk leku vusd dksf'kdkvksa 

ls cuh lajpuk gksrh gSaA
•	� ;s cM+h pkSM+h xqgk vkSj rqyukRed :i ls de fyfXuÑr 

fHkfÙk okyh e`r dksf'kdk,¡ gSaA
•	� ;s yacor ,d nwljs osQ lkFk ,d fNfnzr ikbi dh Hkk¡fr 

tqM+s gq, gksrs gSaA
•	 ;s thoæO;&jfgr gksrs gSaA
•	� okfgdkvksa dh mifLFkfr vkòrchth (,aft;ksLiehZ) ikS/ksa dh ,d 

fo'ks"krk gSA vukòrchth ikS/ksa (ftEuksLiehZ) osQ tkbye esa okfgdk;sa 
vuqifLFkr gksrh gSA

tkbye rUrq 
•	 ;s LosQysjsudkbeh rUrq gksrs gSaA 
•	� budh fHkfÙk;k¡ vR;f/d eksVh vkSj osQUæ dh xqgk vLi"V gksrh gSaA 
•	 ;s iVh; vkSj viVh; gks ldrh gSaA

tkbye iSjsUdkbek@tkbye e`nwrd 
•	� budh dksf'kdk,¡ thfor vkSj iryh fHkfÙk okyh gksrh gSaA ;s 

dksf'kdk fHkfÙk lsY;wykst dh cuh gksrh gSaA
•	� os Hkkstu dks LVkpZ vkSj vU; inkFkZ tSls VSfuu osQ :i esa laxzfgr 

djrs gSaA
•	� ty dk f=kT; laogu] iSjsUdkbeh dksf'kdkvksa }kjk gksrk gSA
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fodklkRed mRifÙk osQ vk/kj ij] tkbye çkFkfed (çksoSQfEc;e 
ls mRiUu) ;k f}rh;d (f}rh;d foHkT;ksrd ls mRiUu) gks ldrk 
gSaA çkFkfed tkbye esa çksVkstkbye (çFke fufeZr tkbye) vkSj 
esVktkbye (ckn esa cuus okyk tkbye) gksrs gSaA çksVkstkbye vkSj 
esVktkbye dh fLFkfr osQ vk/kj ij nks fofHkUu çdkj dh fLFkfr;k¡ 
ns•h tkrh gSaA
(i)	 eè;kfnnk#d (Endarch) – bl çdkj dh fLFkfr esa] 
çksVkstkbye v{k osQ osQaæ dh vksj rFkk esVktkbye v{k osQ ifjf/ 
dh vksj gksrk gSaA bl çdkj dk tkbye eè;kfnnk#d dgykrk gSaA 
;g fLFkfr ,aft;ksaLiehZ ruksa esa fn•k;h nsrh gSaA 
(ii)	ckávkfnnk#d (Exarch) & bl izdkj dh fLFkfr esa 
çksVkstkbye fdukjksa dh rjiQ ;k v{kh; ifjf/ dh vksj rFkk 

esVktkbye] v{k osQ osQaæ dh vksj gksrk gSaA bl çdkj dk tkbye 
ckávkfnnk#d dgykrk gSaA ;g fLFkfr ewyksa esa fn•k;h nsrh gSaA

Ýyks,e (Phloem)

Ýyks,e ,d vU; tfVy Ård 
gS tks ifRr;ksa (vkSj vU; gjs 
Hkkx)ls fofHkUu c<+rs {ks=kksa vkSj 
laoguh ikS/ksa osQ vU; Hkkxksa esa 
dkcZfud foys; (rS;kj [kk| 
lkexzh) osQ ifjogu osQ fy;s 
eq[; :i ls ftEesnkj gSA

pkyuh fNæ

pkyuh ufydk rRo

Ýyks,e iSjsadkbek

lgdksf'kdk

fp=k % Ýyks,e

	z ftEuksLieZ esa ,Ycqfeuh dksf'kdk,¡ vkSj pkyuh dksf'kdk,¡ gksrh gSaA 
buesa pkyuh ufydkvksa rFkk lgpj dksf'kdkvksa dk vHkko gksrk gSaA

	z tkbye Ård osQ leku gh iks"kokg@Ýyks,e Hkh nks çdkj dk gksrk 
gSa_ çkFkfed Ýyks,e rFkk f}rh;d Ýyks,eA lcls igys çkFkfed 
Ýyks,e (çksVkWÝyks,e) dk fuekZ.k gksrk gS blesa ladjh pkyuh 
ufydk,a gksrh gSaA ckn esa cuus okyk Ýyks,e esa cM+h pkyuh ufydk,¡ 
gksrh gS vkSj bldks vuqÝyks,e (esVkÝyks,e) dgk tkrk gSA

1.	 foHkT;ksrd Ård D;k gS\

mÙkj	%	og Ård tks vifjiDo dksf'kdkvksa ls cuk gksrk gS rFkk lnSo 
foHkktu dh fLFkfr esa lfØ; dksf'kdk foHkktu osQ }kjk yxkrkj ubZ 
larfr dksf'kdkvksa dk fuekZ.k djrk jgrk gS] foHkT;ksrd Ård ;k 
foHkT;ksrd dgykrk gSA

2.	 dksysUdkbek vkSj iSjsUdkbek osQ chp varj crk,aA
mÙkj	%	

dksysUdkbek iSjsUdkbek
(i) vleku eksVkbZ dh dksf'kdk fHkfÙk iryh dksf'kdk fHkfÙk

(ii) varj dksf'kdh; vodk'k vuqifLFkr mifLFkr

(iii) isfDVu dk teko fdukjksa ij ik;k 
tkrk gSA

isfDVu dk teko ugha 
gksrk gSA

(iv) vkdkj esa cgqHkqthdj vkdkj esa leO;klh

(v) ;kaf=kd lgk;rk vkSj yphykiu 
nsrk gSA

Hkkstu HkaMkj.k] lzko ,oa 
çdk'k la'ys"k.k tSls dk;Z 
djrs gSaA

rRo

Ýyks,e

pkyuh ufydk (flo V~;wc ,fyesaV)
•	 ;s yach] ufydkdkj leku lajpuk,a gSa] tks vuqnSè;Z :i ls lgpj dksf'kdkvksa osQ lkFk O;ofLFkr gksrh gSaA
•	 budh vUr% fHkfÙk;k¡ pkyuh dh rjg fNfær gksrh gS tks pkyuh IysV dk fuekZ.k djrh gSaA 
•	 ifjiDo pkyuh rRo esa ifj/h; lkbVksIykTe@dksf'kdkæO; vkSj ,d cM+h jl/kuh ysfdu osQUæd dk vHkko gksrk gSA
•	 pkyuh ufydkvksa osQ dk;Z lgpj dksf'kdkvksa osQ osQUæd }kjk fu;af=kr gksrs gSaA

lgpj dksf'kdk (oaQisfu;u dksf'kdk) 
•	 os fof'k"V e`nqrdh dksf'kdk,¡ gSa] tks pkyuh ufydk osQ lkFk lVh jgrh gSA
•	 pkyuh ufydk mudh yEcor fHkfÙk esa mifLFkr xrZ {ks=kksa osQ lkFk tqM+h gksrh gSaA 
•	 lgpj dksf'kdk,¡] pkyuh ufydkvksa esa nkc foHko (pressure gradient) dks cuk, j•us esa enn djrh gSaA

Ýyks,e iSjsadkbek
•	� ;s yach 'kqaMh; csyukdkj dksf'kdkvksa ls cus gksrs gSa ftles l?ku lkbVksIykTe rFkk osQUæd gksrk gSA

•	� budh fHkfÙk lsY;wykst dh cuh gksrh gSa vkSj blesa xrZ gksrs gSa buosQ }kjk dkf'kdkvksa osQ chp IysTeksMsLesVk tksM+ gksrk gSA 

•	� buesa •k| inkFkZ vkSj vU; rRo tSls jsftu] ySVsDl ,oa E;wflyst dk HkaMkj.k gksrk gSaA 
•	 vf/dka'k ,dchti=kh esa Ýyks,e iSjsUdkbek vuqifLFkr gksrk gSA

Ýyks,e rUrq 
•	� Ýyks,e rUrq ;k ckLV js'ks (bast fibres) LDysjsUdkbeh dksf'kdkvksa osQ cus gksrs gSaA 
•	� os çkFkfed Ýyks,e esa vuqifLFkr gksrs gSa ysfdu f}rh;d Ýyks,e esa ik, tkrs gSaA
•	� ;s dkiQh yEcs] v'kkf•r vkSj uqdhys o 'kh"kZ ij lqbZ dh rjg gksrs gSaA Ýyks,e rarqvksa dh dksf'kdk fHkfÙk dkiQh eksVh gksrh gSA
•	� ifjiDo gksus ij bu rarq esa thoæO; (protoplasm) lekIr gks tkrk gSa vkSj ;s e`r gks tkrs gSaA 
•	 ;s ikni vaxksa dks ;kaf=kd lgk;rk vkSj dBksjrk çnku djrs gSaA 
•	� twV] lu vkSj gsEi(Hkkax) osQ Ýyks,e rarqvksa dk vkfFkZd egRo gSA
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ifÙk;ksa dh ckáRoph; lrg ij vkSj oqQN 'kkdkgkjh ruksa esa blosQ 
vfrfjDr] lkekU;r% dbZ lw{e fNæ ekStwn gksrs gSa] ;s ja/z dgykrs gSa 
vkSj çR;sd fNæ nks gjs }kj dksf'kdkvksa (xkMZ dksf'kdk) ls f?kjk gksrk 
gSaA f}chti=kh esa }kj dksf'kdk,¡ xqnsZ (fdMuh) osQ vkdkj dh gksrh gSa 
vkSj ,dchti=kh esa Macykdkj gksrh gSaA }kjk dksf'kdk dh ckgjh fHkfÙk 
(ja/z fNnz ls nwj) iryh gksrh gS vkSj vkarfjd fHkfÙk (ja/z fNnz dh 
vksj) vR;kf/d eksVh gksrh gSA ja/z dh }kj dksf'kdkvksa esa oqQN NksVs 
DyksjksIykLV gksrs gSa vkSj ;s dksf'kdk,¡ ja/zksa osQ •qyus vkSj can gksus esa 
enn djrh gSA }kj dksf'kdkvksa osQ vklikl dh ckáRoph; dksf'kdk,a 
vU; ckáRoph; dksf'kdkvksa ls vkdkj vkSj O;oLFkk esa fHkUu gksrh 
gSaA bu ckáRoph; dksf'kdkvksa dks lgk;d dksf'kdk,¡ dgk tkrk gSaA 
;s ja/zh; fNæ }kj dksf'kdk vkSj lgk;d dksf'kdkvksa osQ lkFk feydj  
ja/zh ra=k dks cukrs gSaA 

ckáRoph; dksf'kdk,a

lgk;d dksf'kdk,¡
DyksjksIykLV
}kj dksf'kdk
ja/zh; fNnz

(a)
(b)

fp=k % vkjs•h; fu:i.k% (a) fdMuh osQ vkdkj okyh }kj dksf'kdk lfgr ja/z 
(b) Macykdkj }kj dksf'kdk lfgr ja/z 

,fiMfeZl osQ dk;Z (Function of epidermis)

1.	 ,fiMfeZl og lqj{kkRed Ård gS tks cSDVhfj;k] dod o dbZ 
tarqvksa osQ geys dk çfrjks/ djrk gS rFkk ikS/s osQ vkarfjd Årdksa 
dks laØe.k] vU; ;kaf=kd pksVksa osQ lkFk&lkFk i;kZoj.kh; •rjksa 
ls Hkh lqj{kk çnku djrk gSA

2-	 ,fiMfeZl dh DyksjksfiQy ;qÙkQ dksf'kdk,a çdk'k la'ys"k.k dk 
dk;Z djrh gSaA

3-	 oqQN ikniksa esa ,fiMfeZl osQ Åij ekse dh ijr vkSj D;wfVdy 
ijr mifLFkr gksrh gS tks fd ok"iksRltZu nj dks fu;af=kr djus osQ 
fy, ftEesnkj gksrh gSaA 

≈rd ra= (THE TISSUE SYSTEM)
Ård ra=k ,sls ikni Årdksa dk lewg gS tks ikni osQ 'kjhj esa ,d 
lkekU; dk;Z djrs gSaA
Ård ra=k ,d ;k vf/d Årdksa dk la;kstu gksrk gS tks ,d ,dy]
lajpukRed vkSj lkFk gh fØ;kRed bdkbZ esa O;ofLFkr gksrs gSaA budh 
lajpuk vkSj fLFkfr osQ vk/kj ij] Ård ra=k osQ rhu çdkj gksrs gaS&
1.	� ckáRoph; Ård ra=k & vf/Rod ls mRiUu 
2.	 Hkj.k Ård ra=k & Hkj.k&foHkT;ksrd ls mRiUu 
3.	 laogu Ård ra=k & izksoSQfEc;e ls mRiUu 

ck·Roph; ≈rd ra= (Epidermal Tissue System)
ckáRoph; Ård ra=k lEiw.kZ iknidk; dk lcls ckgjh vkoj.k cukrs gSaA
;g Ård ra=k] vf/Rod ls mRiUu ,fIkMfeZl vkSj bl ls lacaf/r 
lajpukvksa ls cuk gksrk gSA mnkgj.k & ckáRopk mikax tSls fd 
Vªkbdkse@Ropk jkse ;k ewyjkse gSaA

,fIkMfeZl (Epidermis)

,fiMfeZl iknidk;] lcls ckgjh ijr gksrh gS] ;g fofHkUu {ks=kksa esa ja/z 
;k okrja/z ls ckf/r gksrh gSaA ;s dksf'kdk,¡ yach] lVh gqbZ dksf'kdkvksa 
ls O;ofLFkr gksrh gSa tks fd ,d lrr ijr dk fuekZ.k djrh gSaA
lkekU;r% ckáRopk ,dy&ijr gksrh gS ysfdu oqQN m".kdfVca/h; 
ikniksa dh ifÙk;ksa esa cgqLrjh; ckáRopk Hkh ekStwn gksrh gSA mnkgj.k& 
iQkbdl] usfj;e] isisjksfe;k dh ifÙk;k¡ cgqLrjh; gksrh gSaA

ckáRoph; dksf'kdk,¡ iSjsUdkbeh gksrh gSa ftuesa dksf'kdk fHkfÙk vkSj 
,d cM+h fjfÙkQdk osQ vLrj esa de ek=kk esa lkbVksIykTe gksrk gSA
olk;qÙkQ inkFkZ D;wfVu dh mifLFkfr osQ dkj.k ckáRoph; dksf'kdkvksa 
dh ckgjh fHkfÙk D;wfVuho`Qr gks ldrh gSaA D;wfVu ckáRopk dks ty 
osQ fy, de ikjxE; cukrk gSa vkSj ;g ty gkfu dks jksdrk gS rFkk 
;kaf=kd vk?kkrksa ls cpkrk gSA dHkh&dHkh] ,fiMfeZl osQ ckgj D;wfVdy 
,d vyx ijr osQ :i esa cu tkrk gSA e:n~fHkn~ esa D;wfVdy 
lqfodflr ysfdu tyksn~fHkn~ esa vuqifLFkr gksrh gSA D;wfVdy ijr ewy 
esa ugha ik;k tkrk gSA 

1.	 fuEufyf•r esa ls dkSu&lk@ls dFku lgh gS@gSa\
(a)	�Hkhrjh lajpuk osQ vè;;u dks 'kkjhj foKku dgk tkrk gSA
(b)	�ikniksa esa ewy bdkbZ osQ :i esa dksf'kdk,¡ gksrh gSa] dksf'kdk,¡ 

feydj Ård dk fuekZ.k djrh gSaA
(c)	Ård feydj vaxksa dk fuekZ.k djrs gSaA
(d)	;s lHkh

2.	 ysX;qe osQ chtpksy esa gksrs gSa
(a)	LDysjsUdkbek rUrq	 (b)	LdysjhM
(c)	ckLV	 (d)	buesa ls dksbZ ughaA

3.	 dksysUdkbek dh dksf'kdkvksa osQ fdukjs fdl inkFkZ osQ teko osQ 
dkj.k eksVs gks tkrs gSa\
(a)	lsY;wykst	 (b)	gsehlsY;wykst 
(c)	isfDVu	 (d)	;s lHkh 

4.	 fuEu esa ls xyr dFku dk p;u dhft,A 
(a)	�çjksg 'kh"kZLFk foHkT;ksrd ls 'kh"kZLFk dfy;ksa dk fodkl gksrk 

gSaA 
(b)	�foHkT;ksrdh; fØ;k rus vkSj ewyksa osQ 'kh"kZ ij gksrh gSaA 
(c)	�LFkk;h Ård çkFkfed ,oa f}rh;d foHkT;ksrd ls fufeZr gksrs 

gSaA
(d)	buesa ls dksbZ ugha

5.	 varoZs'kh foHkT;ksrd osQ ifj.kkeLo:i dkSu lh o`f¼ gksrh gS\
(a)	f}rh;d o`f¼	 (b)	çkFkfed o`f¼
(c)	'kh"kZLFk o`f¼	 (d)	buesa ls dksbZ ugha 

6.	 d{kh; dfy;k¡ fdldh fØ;k ls mRiUu gksrh gSa\
(a)	ik'ohZ; foHkT;ksrd	 (b)	varoZs'kh foHkT;ksrd
(c)	'kh"kZLFk foHkT;ksrd	 (d)	iSjsadkbek

1



156 | iq"ih ikniksa dk 'kkjhj tho foKku 11

4-	 çdk'k la'ys"k.k vkSj 'olu osQ nkSjku ikS/s vkSj i;kZoj.k osQ chp 
xSlh; vknku&çnku dks fu;af=kr djus osQ fy, :a/z dkiQh gn rd 
ftEesnkj gksrs gSaA os ok"iksRltZu dh çfØ;k dks Hkh fu;af=kr djrs gSaA

ckáRoph; vio`f¼ (Epidermal outgrowths)

ckáRoph; dksf'kdkvksa ls] fofHkUu ,ddksf'kdh; ;k cgqdksf'kdh; 
vio`f¼ dh mRifÙk gksrh gS vkSj os ikS/s osQ lHkh Hkkxksa esa mifLFkr 
gksrs gSaA ewyksa esa] ufydkdkj] ,ddksf'kdh;] v'kkf•r vi o`f¼ dks 
ewyjkse dgk tkrk gS tks vo'kks"k.k osQ fy, lrg dks c<+krs gaSA ewyjkse 
ifjiDo {ks=k ls fodflr gksrs gSaA 
rus ij ,fiMeZy jkseksa dks Vªkbdkse@Ropk jkse dgk tkrk gSA çjksg ra=k 
esa Vªkbdkse vkerkSj ij cgqdksf'kdh; gksrs gSaA os 'kkf•r ;k v'kkf•r 
rFkk uje ;k dBksj gks ldrs gSaA ;s lzkoh Hkh gks ldrs gSaA

ckáRoph; vio`f¼ osQ dk;Z (Functions of epidermal outgrowth)

1.	 Vªkbdkse ok"iksRltZu dh nj dks de djosQ ty dh vfrfjÙkQ gkfu 
dks jksdus esa lgk;d gksrs gSaA

2.	 os tarqvksa ls lqj{kk çnku djrs gSaA
3.	 dhVHk{kh ikS/ksa esa] Vªkbdkse ikpu xzafFk;ksa osQ :i esa dk;Z djrs gSaA
4.	 ikS/ksa esa] ewyjkse feêðh ls ikuh vkSj •fut yo.kksa dks vo'kksf"kr 

djrs gSa vkSj os ty vo'kks"k.k osQ fy, lrg {ks=k dks c<+krs gSaA

Hkj.k ≈rd ra= (Ground Tissue System)
ekSfyd ;k Hkj.k Ård ra=k dk fodkl Hkj.k foHkT;ksrd ls gksrk 
gSA bl Ård ra=k esa ,fiMfeZl vkSj laogu Årdksa dks NksM+dj lHkh 
Ård 'kkfey gksrs gSaA blesa ljy mQrd tSls iSjsadkbek] dksysadkbek 
rFkk Ldyasjsdkbek gksrs gSaA ifÙk;ksa esa] Hkj.k Ård iryh fHkfÙk okys 
DyksjksIykLV ;qÙkQ dksf'kdkvksa ls cus gksrs gSa vkSj bUgsa felksfiQy@ 
i.kZ eè;ksÙkd dgk tkrk gSA

ruksa vkSj ewyksa esa ,d osQaæh; flysaMj esa laoguh 
caMy mifLFkr gksrs gSa ftUgsa jEHk dgrs gSaA bl jEHk 

osQ ckgj] Hkj.k Årdksa dks ckájaHkh;@,DLVªkLVsyj Hkj.k Ård 
(oYoqQV) vkSj jEHk osQ Hkhrj osQ Hkj.k Årdksa dks vUr% jaHkh; 
baVªkLVsyj Hkj.k Ård (ifjjEHk] eTtk fdj.ksa] fiFk) dgrs gSaA Hkj.k 
Ård ra=k osQ fofHkUu ?kVd bl çdkj gSa&
oYoqQV
;g ,fiMfeZl vkSj ifjjEHk osQ chp fLFkr gksrk gSA bls vkSj Hkh 
foHksfnr fd;k tkrk gS&
(i)	 ckgjh v/LRopk % ;g f}chti=kh rus esa dksysudkbeh vkSj  

,dchti=kh rus esa LosQysjsudkbeh gksrk gSA ;g ;kaf=kd lgkjk 
çnku djrh gSaA

(ii)	 lkekU; oYoqQV% blesa iSjsUdkbeh dksf'kdk,¡ gksrh gSaA bldk 
eq[; dk;Z Hkkstu dk HkaMkj.k djuk gSA

(iii)	vUrLRopk (eaM vkPNn)% ;g vf/drj ,dy ijr okyk 
gksrk gS vkSj ;g l?ku :i ls O;ofLFkr ukykdkj dksf'kdkvksa 
ls cuk gksrk gSA ,aMksMeZy dksf'kdkvksa dh vkarfjd vkSj vjh; 
fHkfÙk;ksa esa oSQLisfj;u ifêð;k¡ gksrh gSaA ty dh deh dks jksdus 
osQ fy, ,.MksMfeZl tyjks/h ijr dh rjg O;ogkj djrk gSA

ifjjEHk 
;g vUrLRopk vkSj laoguh Ård osQ chp fLFkr gksrk gSA ;g ewyksa 
esa iSjsUdkbeh ,oa ruksa esa LosQysjsudkbeh ;k isjsadkbek osQ lkFk fefJr 
gksrk gSA f}chti=kh ewyksa esa] ifjjEHk oSQfEc;e dk Hkkx ;k iw.kZ dkWoZQ 
oSQfEc;e curk gSA
rus ls fodflr gksus okyh viLFkkfud tM+sa ifjjEHk ls mRiUu gksrh 
gSaA eksVh fHkfÙk okyh ifjjEHk ;kaf=kd lgk;rk çnku djrh gS vkSj 
ifjjEHk dh iryh fHkfÙk okyh iSjsUdkbeh dksf'kdk,a HkaMkj.k dk 
dk;Z djrh gSaA
fiFk (eTtk)
fiFk] baVªkLVsyj xzkmaM Årdksa dk izfr:id gS] tks laoguh Årdksa 
ls f?kjs vaxksa osQ eè; Hkkx osQ Hkhrj fLFkr gksrk gSA f}chti=kh tM+ksa 
esa eTtk vuqifLFkr vFkok vYi fodflr gksrh gSA fiFk lkekU;r% 
varjdksf'kdh; fjÙkQ LFkku okyh iryh fHkfÙk dh lsY;qyksfld 
;qÙkQ iSjsUdkbeh dksf'kdkvksa ls cuh gksrh gSA ifjiDork osQ le; 
dksf'kdkvksa esa DyksjksIykLV dh deh gks tkrh gSA fiFk ikS/ksa esa LVkpZ] 
olk] VSfuu vkfn osQ HkaMkj.k esa Hkh enn djrk gS rFkk ;g ;kaf=kd  
(eoSQfudy) lgk;rk çnku djrk gSA
eTtkfdj.k 

esMqyjh fdj.ksa laoguh caMyksa osQ chp fLFkr gksrh gSa vkSj FkksM+h 
yEch] iSjsUdkbeh dksf'kdkvksa ls cuh gksrh gSaA ;s dksf'kdk,¡ oYoqQV 
osQ lkFk fiFk dks tksM+rh gSA eTtk fdj.kksa dks çkFkfed eTtkfdj.kksa 
ls Hkh tkuk tkrk gS D;ksafd ;s çkjafHkd foHkT;ksrdksa ls mRiUu gqbZ 
gSaA bl {ks=k dh oqQN dksf'kdk,¡ eksVkbZ esa f}rh;d o`f¼ osQ nkSjku 
foHkT;ksrd cu tkrh gSa vkSj f}rh;d Årdksa dk fuekZ.k djrh gSaA 
eTtk fdj.ksa çkFkfed :i ls Hkkstu dk laxzg.k vkSj foys; osQ 
lapkyu esa lgk;rk djrs gSaA

laoguh ≈rd ra= (Vascular Tissue System)
laoguh Ård ra=k ,d fof'k"V pdrh ls cuk gksrk gS ftls laogu 
caMy dgk tkrk gSA ;g laogu Årdksa dk ,d LVªSaM cukrk gS ftls 
laogu LVªSaM ;k laogu flysaMj osQ :i esa tkuk tkrk gSA

laoguh caMyksa osQ çdkj (Types of vascular bundles)

laoguh Årdksa] vFkkZr~ tkbye vkSj Ýyks,e ls feydj laogu caMy 
cus gksrs gSaA laogu caMy esa tkbye vkSj Ýyks,e osQ chp laogu 
oSQafc;e dh ,d iêðh gksus ij laogu caMyksa dks •qyk dgk tkrk gSA 
laogu caMyksa dks rc can dgk tkrk gS tc çR;sd laogu caMy esa 
oSQfEc;e vuqifLFkr gksrh gSA ;s f}rh;d Ård dk fuekZ.k ugha djrs 
gSaA ,dchti=kh ikS/ksa osQ ruksa esa can laoguh caMy ik, tkrs gSaA laoguh 
RkRoksaa dh mRifÙk osQ rjhosQ osQ vuqlkj] laogu caMy fuEufyf•r çdkj 
osQ Kkr gSa& (i) vjh; laogu caMy] (ii) la;qÙkQ laogu caMy

tkbye

tkbye
tkbye

Ýyks,e

Ýyks,e

(a) (b) (c)

Ýyks,e
oSaQfc;e

fp=k % laogu caMy osQ fofHkUu çdkj (a) vjh; (b) la;qÙkQ cUn (c) la;qÙkQ [kqyk
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1.	 ikniksa esa] ckáRoph; Ård ra=k ckáRoph; dksf'kdkvksa  (i) vkSj 
 (ii) ls cuk gksrk gSA
(a)	 (i)&foHkT;ksrd Ård] (ii)&tkbye 
(b)	 (i)&ifjjEHk] (ii)&fiFk 
(c)	 (i)&ckáRoph; mikax] (ii)&ifjjEHk 
(d)	(i)&ja/z] (ii)&ckáRoph; mikax

2.	 ,fiMfeZl dksf'kdk,¡  gksrh gS ftuesa FkksM+h ek=kk esa 
lkbVksIykTe] dksf'kdk fHkfRr dks vLrj djrk gSA
(a)	LDysjsUdkbeh
(b)	dksysadkbeh
(c)	e`r
(d)	iSjsUdkbeh

3.	 fn, x, fp=k esa laogu caMy fdl çdkj dk gSa\�  
(a)	vjh;	 (b)	la;qÙkQ [kqyk
(c)	la;qÙkQ can	 (d)	buesa ls dksbZ ugha�  

4.	 Hkj.k Ård esa D;k lfEefyr ugha gksrk gS\
(a)	laogu caMy	 (b)	LDysjsadkbek 
(c)	dkWysUdkbek	 (d)	iSjsadkbek 

5.	 }kj dksf'kdkvksa osQ laca/ esa dkSu lk dFku xyr gS\
(a)	;s :ikUrfjr Hkj.k Ård ugha gSaA 
(b)	buesa DyksjksfiQy ik;k tkrk gSA
(c)	�bldh ckÞ; fHkfÙk iryh vkSj vkUrfjd fHkfÙk vR;f/d eksVh gSaA
(d)	� os ja/zh; xfr ok"iksRltZu rFkk xSlh; fofue; dks fu;af=kr 

djrs gSaA

(i)	 vjh; laogu caMy & vjh; laogu caMy ewyksa esa vke gSaA 

tkbye vkSj Ýyks,e vyx&vyx caMyksa osQ :i esa mifLFkr gksrs gS 

rFkk nksuksa izdkj oSdfYid :i ls mifLFkr gksrs gSaA os ,d v{k ij 

fofHkUu f=kT;k ij gksrs gSa vkSj vlaoguh Årdksa osQ }kjk vyx gksrs gSaA 

(ii)	la;qÙkQ laogu caMy & la;qÙkQ laogu caMy ruksa vkSj ifÙk;ksa esa 

vke gksrs gSaA ;gk¡] tkbye vkSj Ýyks,e ,d gh f=kT;k ij mifLFkr 

gksrs gSaA nks çdkj osQ la;qÙkQ laogu caMy gksrs gSa& laikf'oZd vkSj 

f}&laikf'oZd laogu caMyA

(a)	laikf'oZd laogu caMy & ,aft;ksLieZ vkSj ftEuksLieZ osQ ruksa 

vkSj ifÙk;ksa esa] laikf'oZd laogu caMy ekStwn gksrs gSaA ;g laogu 

caMy dk lcls lkekU; çdkj gSA ;gka Ýyks,e vkSj tkbye ,d gh 

f=kT;k  (vxy&cxy O;ofLFkr) ij gksrs gSa tgk¡ tkbye eTtk dh 

vksj (;kuh] vkarfjd) rFkk Ýyks,e ckgj dh rjiQ (;kuh] ckgjh) jgrs 

gSaA 

(b)	laf}ikf'oZd laogu caMy & laf}ikf'oZd laogu caMy esa 

Ýyks,e pdrh tkbye osQ nksuksa rjiQ ik, tkrh gSA laikf'oZd laoguh 

caMy esa Ýyks,e tkbye osQ ckgjh rjiQ fLFkr gksrk gS ftls cká 

Ýyks,e dgk tkrk gSA tkbye osQ vkarfjd Hkkx ij ekStwn Ýyks,e dks 

vkarfjd Ýyks,e dgk tkrk gSA bl çdkj dk laogu caMy oqQoqQjfcVslh 

oqQy esa gksrk gSaA ;s caMy ges'kk •qys gksrs gSa D;ksafd Ýyks,e osQ ckgjh 

vkSj Hkhrjh pdfr;ksa dks oSQfEc;e dh nks ifêð;ksa }kjk osQaæh; tkbye 

ls vyx fd;k tkrk gSA

2

laosQUæh laogu caMy % bl çdkj osQ laogu 
caMy esa] ,d çdkj dk laogu Ård pkjksa rjiQ 

ls nwljs çdkj osQ laogu Ård dks ?ksjs jgrk gS ,oa ckn esa ,d 
Bksl eq[; Hkkx dk fuekZ.k djrk gSaA ;s laosQUæh laogu caMy nks 
çdkj osQ gksrs gSa&
(a)	Ýyks,e osQUædh % bl çdkj osQ laogu caMy esa] tkbye pkjksa 
rjiQ ls Ýyks,e dks ?ksjs jgrk gSa] rFkk Ýyks,e osQUæh; Hkkx dks cukrk 
gSaA ;g izdkj ,dchti=kh] ;qDdk vkSj Mªslhuk esa ik;k tkrk gSaA 
(b)	tkbye osQUædh % blesa Ýyks,e] tkbye dks pkjksa vksj ls ?ksjs 
jgrk gSa vkSj tkbye osQaæ dk fuekZ.k djrk gSA ;s vf/drj I+kQuZ] esa  
f}chti=kh dh oqQN ifÙk;k¡ vkSj oqQN tyh; ,aft;ksaLieZ esa ik;h 
tkrs gSaA

3.	 vjh; laogu caMy D;k gSa\ ;g dgk¡ ik, 
tkrs gSa\

mÙkj	%	tc tkbye vkSj Ýyks,e vyx&vyx f=kT;k ij] ,dkarfjr 
:i esa fLFkr gksdj laogu caMy dk fuekZ.k djrs gaS rks ,sls laogu 
caMy vjh; laogu caMy dgykrs gaSA ;s vlaoguh Årdksa }kjk 
vyx gksrs gSaA ,dchpi=kh vkSj f}chti=kh ewyksa esa vjh; laogu 
caMy gksrk gSA
4.	 rus ij mifLFkr ckáRoph; jkse oQk uke crkb,A
mÙkj	%	rus ij] ckáRoph; jkse dks Vªkbdkse@Ropk jkse dgk tkrk 
gSA Ropk jkse vkerkSj ij cgqdksf'kdh;] 'kkf•r@v'kkf•r ,oa  
eqyk;e@dBksj gks ldrs gSaA

f}chti=h rFkk ,dchti=h ikniksa dk 
'kkjhj (ANATOMY OF DICOTYLEDONOUS AND 
MONOCOTYLEDONOUS PLANTS)
ifjiDo ikS/s osQ Hkkxksa tSls ewy] ruk vkSj ifÙk;ksa dh vuqçLFk dkV 
Ård dh fofHkUu ijrksa dh lajpuk dks n'kkZrk gSaA

f}chti=h ewy (Dicotyledonous Root)
lwjteq•h dh ewy dh vuqçLFk dkV dks fp=k esa fn•k;k x;k gSA
ewy osQ Hkhrj dk vkarfjd laxBu bl çdkj gS&
(i) ckÞ; Ropk (ii) oYoqQV (iii) jaHk 
(i)	 ckÞ; Ropk% ;g lcls ckgjh D;wfVdy vkSj ja/z dh vuqifLFkfr 
okyh ,dy ijr gSA vo'kks"k.k osQ {ks=k esa] ckÞ; Ropk dh oqQN 
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dksf'kdk,¡ lkekU;r% ckgj dh vksj ,ddksf'kdh; ewy jkse cukrh gSaA 
ewy jkse ewy dh vo'kks"k.k lrg dks c<+krh gSaA 
(ii)	oYoqQV % ;g iSjsUdkbek dksf'kdkvksa ls cuk gqvk ,d fof'k"V 
varjdksf'kdh; LFkku okyk vfof'k"V ljy] fo'kky] le:i dksf'kdkvksa 
dk lewg {ks=k gSA 

fp=k % f}chti=kh ewy (çkFkfed) dh vuqçLFk dkV

oYoqQV

ifjjEHk
varLRopk

fiFk
esVktkbye

Ýyks,e

ckÞ;Ropk

ewy jkse

çksVkstkbye

oYoqQV dh lcls Hkhrjh ijr varLRopk gSA ;g ewyksa esa lkoZHkkSfed 
:i ls ik;h tkrh gS vkSj l?ku :i ls O;ofLFkr ukykdkj dksf'kdk,¡ 
jEHk osQ pkjksa vksj ,d vyx {ks=k cukrh gSaA ,.MksMeZy dksf'kdkvksa 
dh vjh; fHkfÙk;ksa ij oSQLisfj;u ifêð;k¡ gksrh gSaA ;gk¡ lqcsfju tSls 
ty&vikjxE; ekseh inkFkks± dk HkaMkj gksrk gSaA
(iii)	jaHk & blosQ varxZr ifjjEHk] laoguh Ård rFkk eTtk vkrs gSaA 
jaHk dk lcls ckgjh vkoj.k ifjjaHk gksrk gSA f}rh;d o`f¼ osQ nkSjku 
ewyksa vkSj laoguh oSQfEc;e izsfjr gksrs gSaA laogu caMy vjh; gksrs gaS] 
tks NksVs iSjsUdkbek dksf'kdkvksa }kjk gLr{ksi djrs gSa tks la;ksth Ård 
cukrs gSA çksVkstkbye cká vkfnnk#d gSaA
fiFk lkekU; :i ls NksVs] ;k vxkspj vkSj iSjsadkbeh gksrs gSaA dHkh&dHkh 
;g esVktkbye osQ fodkl ls u"V gks tkrh gSaA lkekUr% buesa nks ls 
pkj tkbye vkSj Ýyks,e pdrh gksrh gSaA ckn esa] tkbye vkSj Ýyks,e 
osQ chp ,d oSQfEc;e NYyk fodflr gksrk gSA

,dchti=h ewy (Monocotyledonous Root)
,dchti=kh ewy dh 'kkjhfjd jpuk dbZ izdkj ls f}chti=kh ewy osQ 
leku gksrh gSA blesa ,fiMfeZl] oYoqQV] ,aMksMfeZl] ifjjEHk] laoguh 
caMy vkSj fiFk gSaA
(i)	 ckÞ; Ropk % ;g D;wfVdy vkSj ja/z dh vuqifLFkfr okyh 
vk;rkdkj dksf'kdkvksa dh ,dy ijr gksrh gSA oqQN dksf'kdk,¡ ckgj 
dh vksj fudy dj ,ddksf'kdh; ewy jkse cukrh gS] tks vo'kks"k.k 
dh lrg dks c<+k nsrh gSaA
(ii)	oYoqQV % ,d 'kS'ko ewy esa] ;g LFkwy vkSj iSjsUdkbeh gksrk gSA 
ckÞ; Ropk iqjkuh ewyksa esa fo?kfVr@lM+ ldrh gSA ewy osQ vk/kjh Hkkx 
ckáewyRopk osQ uhps LDysjsUdkbeh dksf'kdkvksa dh 4&5 ijrsa fn•rh 
gSaA oYoqQV dk 'ks"k Hkkx iSjsUdkbeh jgrk gSA
,aMksMfeZl ukykdkj dksf'kdkvksa osQ lkFk oYoqQV dh lcls Hkhrjh ijr 
gSA ,dchti=kh ewyksa esa ,aMksMfeZl eksVh fHkfÙk okyh vjh; vkSj ik'oZ 
fHkfÙk gksrh gS tks fd oSQLisfj;u iêðh cukrh gSaA

oYoqQV

ckÞ;Ropk
ewy jkse

ifjjEHk

çksVkstkbye

esVktkbye

varLRopk

Ýyks,e

eTtk

fp=k % ,dchti=kh ewy dh vuqçLFk dkV 

(iii)	jEHk % iryh fHkfÙk okyh iSjsUdkbeh dksf'kdkvksa dk ,diafÙkQd 
vlaoguh ifjjEHk] ,aMksMfeZl osQ lehi gksrk gSA oasQæh; csyukdkj Hkkx 
esa vjh; :i ls O;ofLFkr laoguh [kEHk gksrs gSaA tkbye cgqvkfnnk#d 
gksrk gS ftlesa N% ls vf/d lewg gksrs gSaA Ård iSjsUdkbeh ;k 
LDysjsUdkbeh gks ldrk gSA f}chti=kh dh rqyuk esa fiFk cM+k vkSj 
lqfodflr gksrk gSA

rkfydk % f}chti=kh ,oa ,dchti=kh ewy osQ chp varj

Øekad 
la[;k

fo'ks"krk,a f}chti=kh ewy ,dchti=kh ewy

(i) oYoqQV rqyukRed ladjh vf/d pkSM+h

(ii) varLRopk de eksVh vkSj 
oSQLisfj;u ifV;k¡ 
vf/d lqLi"V 
rFkk iFk dksf'kdk,¡ 
vuqifLFkr

vf/d eksVh] 
oSQLisfj;u ifV;k¡ 
'kS'ko ewy esa 
fn[kk;h nsrh gS 
rFkk iFk dksf'kdk,¡ 
mifLFkr

(iii) ifjjEHk f}rh;d (ik'oZ) ewyksa 
vkSj ik'oZ foHkT;ksrd 
dks mRiUu djrk gSA

osQoy ikf'oZd ewyksa 
dks mRiUu djrk gSA

(iv) laogu caMy f}vkfnnk:d ls 
"kV~vkfnnk#d 
(2 ls 6)

cgqvkfnnk#d (6 ls 
vf/d)

(v) oaQtoaQfVo 
Ård

iSjsUdkbeh iSjsUdkbeh ;k 
LosQysjsudkbeh gks 
ldrh gS

(vi) oSQfEc;e mifLFkr (f}rh;d 
o`f¼ osQ nkSjku)

vuqifLFkr

(vii) f}rh;d o`f¼ mifLFkr vuqifLFkr

(viii) eTtk ;k fiFk NksVh ;k vuqifLFkr cM+h vkSj lqfodflr

f}chti=kh ruk (Dicotyledonous Stem)
'kS'ko f}chti=kh dk ruk ,fiMfeZl] oYoqQV vkSj jEHk esa foHksfnr 
gksrk gSA
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(i)	 ,fiMfeZl % ;g ,d ijrh; rFkk b±V osQ vkdkj dh cuh gqbZ 
dksf'kdk,¡ gSa ftudh ckgjh fHkfÙk;k¡ D;wfVdy dh iryh ijr ls <dh 
gksrh gSaA bl ij lkekU;r;k cgqdksf'kdh; lqj{kkRed ewyjkse ik, tkrs 
gSaA ja/z la[;k esa de gksrs gSaA
(ii)	 oYoqQV % oYoqQV osQ varxZr] ckáRopk rFkk ifjjEHk osQ chp 
dksf'kdkvksa dh cgqr lkjh ijrsa gksrh gSaA ;g rhu miHkkxksa ls cuk 
gksrk gSaA ckgjh gkbiksMfeZl esa] ckáRopk osQ Bhd uhps dkWysUdkbeh 
dksf'kdkvksa dh oqQN ijras gksrh gSa tks fd 'kS'ko rus dks ;kaf=kd 
lgkjk çnku djrh gSaA dkWfVZdy ijrsa gkbiksMfeZl osQ uhps xksykdkj 
iryh fHkfÙk okyh iSjsUdkbeh dksf'kdkvksa ls cuh gksrh gS] ftuesa 
lqLi"V vUrjdksf'kdh; LFkku gksrk gSA oYoqQV dh lcls vkarfjd ijr 
vUrLRopk@,aMksMfeZl gksrh gSaA ,aMksMfeZl dh dksf'kdk,¡ LVkpZ d.kksa 
ls le`¼ gksrh gS vkSj bldks LVkpZ vkPNn ;k eaM vkPNn dgrs gSaA 
(iii)	jEHk % LVkpZ vkPNn osQ vanj ik, tkus okys lHkh Ård jEHk 
dk fuekZ.k djrs gSaA ifjjEHk v/Zpaækdkj LosQysjsudkbeh pdrh osQ :i 
esa ,aMksMfeZl osQ Hkhrjh Hkkx ,oa Ýyks,e osQ Åij mifLFkr gksrk gSaA 
laoguh caMyksa osQ chp vjh; :i ls fLFkr iSjsUdkbeh dksf'kdkvksa dh 
oqQN ijrsa gksrh gSa] tks esMqyjh@eTtk fdj.kksa dk fuekZ.k djrh gSaA cM+h 
la[;k esa laogu caMy ,d oy; esa O;ofLFkr gksrs gSa_ laoguh caMyksa 
dh NYysuqek O;oLFkk f}chti=kh rus dh fo'ks"krk gSA çR;sd laoguh 
caMy la;qÙkQ] •qyk vkSj vkfnnk#d çksVkstkbye ls ;qÙkQ gksrk gSA
cM+h la[;k esa xksy] iSjsUdkbeh dksf'kdk,a ftuesa cM+s varjdksf'kdh; 
LFkku gksrs gSa tks rus osQ eè; Hkkx esa gksrs gSa] rFkk fiFk dk fuekZ.k 
djrs gSaA

fp=k % f}chti=kh rus dk vuqçLFk dkV

ckáRopk
dkWysUdkbek
isjsadkbek
varLRopk
ifjjaHk

Ýyks,e

ckáRoph; jkse
ckáRopk
gkbiksMfeZl
isjsadkbek
,aMksMfeZl
ifjjaHk
laogu 
caMy

eTtk fdj.k

oSQfEc;e
esVktkbye

çksVkstkbye

fiFkfiFk

,dchti=h ruk (Monocotyledonous Stem)
ruk ,fiMfeZl] Hkj.k Ård ,oa jEHk esa foHksfnr gksrk gSaA f}chti=kh osQ 
foijhr] laoguh caMy Hkj.k Ård dks oYoqQV vkSj fiFk esa foHkkftr 
ugha djrs gaS vFkkZr~ ;s ,d oy; osQ :i esa O;ofLFkr ugha gksrs]  
cfYd fc•js gq, gksrs gSaA 

laogu 
caMy

Hkj.k 
Ård

ckÞ;Ropk
gkbiksMfeZl

gkbiksMfeZl
ckÞ;Ropk

laogu 
caMy
Ýyks,e
tkbye
Hkj.k 
Ård

fp=k % ,dchti=kh rus dk vuqçLFk dkV 

(i)	 ,fiMfeZl% ;g NksVh&NksVh dksf'kdkvksa ls cuk ,d ,dy {ks=k gSa] 
vkSj mudh ckgjh fHkfÙk;ksa ij D;wfVdy mifLFkr gksrh gSA f}chti=kh 
dh fo'ks"krk okys ckáRoph; jkse vuqifLFkr gksrs gSaA
(ii)	 Hkj.k Ård% LosQysjsudkbeh gkbiksMfeZl] ,fiMfeZl osQ ikl 
mifLFkr gksrk gSA 'ks"k Hkj.k Ård isjsadkbeh gksrs gSa ftuesa izpqj 
vUrjdksf'kdh; fjDr LFkku ik;s tkrs gSaA 
(iii)	jEHk% ;s fc•js gq,] la;qÙkQ vkSj cUn laogu caMy ls cuh gksrh 
gSa] izR;sd LDysjsUdkbesVl caMy vkoj.k ls f?kjk gksrk gSA 
osQUæ esa fLFkr gksus okys ifj/h; laoguh caMy lkekU;r;k ls NksVs 
gksrs gSaA Ýyks,e isjsadkbek vuqifLFkr gSa] vkSj ty ls Hkjh gqbZ xqfgdk,¡ 
laogu caMy esa mifLFkr gksrh gSaA

rkfydk % f}chti=kh ,oa ,dchti=kh rus osQ chp varj

Øekad 
la[;k

fo'ks"krk,¡ f}chti=kh ruk ,dchti=kh ruk

(i) ,fiMfeZl ,d ijrh; Ropk 
jkse (Vªkbdkse) osQ 
lkFk

,d ijrh; Ropkjkse 
osQ fcuk

(ii) gkbiksMfeZl dkWysUdkbeh LosQysjsudkbeh

(iii) oYoqQV cgq ijrh; isjsadkbeh 
Ård ls cuk gqvk

vuqifLFkr ysfdu 
isjsadkbeh Hkj.k Ård 
gkbiksMfeZl ls jEHk 
osQ osQaæ rd mifLFkr

(iv) ,aMksMfeZl ,dy ijr tks 
lkekUr% vPNh rjg 
ls foHksfnr ugha gksrh 
gSA

vuqifLFkr

(v) ifjjEHk iSjsUdkbeh ;k 
LDysjsUdkbeh 
dksf'kdkvksa dh ,d 
;k vf/d ijrksa ls 
cuk gksrk gSA

vuqifLFkr

(vi) eTtk fdj.ksa laogu caMyksa osQ 
chp ik;k tkrk gSA

vuqifLFkr

(vii) eTtk @ fiFk isjsadkbeh dksf'kdkvksa 
ls cuh gqbZ •ks•yh 
rus osQ osQaæ esa mifLFkr

vuqifLFkr (ruksa esa 
fiFk xqfgdk mifLFkr)

(viii) f}rh;d o`f¼ mifLFkr vuqifLFkr

(ix) laoguh caMy (a) �laoguh caMy 
oy; esa 
O;ofLFkr

(a) �Hkj.k Ård esa 
fc•js gq,
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(b) �la;qÙkQ] 
leikf'oZd 
vFkok lef}
ikf'oZd] eè; 
vkfnnk#d rFkk 
[kqyk

(b) �la;qÙkQ] 
leikf'oZd] 
ckávkfnnk#d 
rFkk cUn

(c) �yxHkx lHkh 
vkdkj esa ,d 
leku gSaA

(c) �cM+s osQaæ dh 
vksj rFkk NksVs 
ckgj dh vksj

(d) �[kqaVhuqek (d) �vaMkdkj

(e) �caMy vkPNn 
vuqifLFkr

(e) �caMy vkPNn 
mifLFkr

(f) �okfgdk,¡ 
iafÙkQ;ksa esa 
O;ofLFkr 
(vjh;)

(f) �okfgd;sa V 
vFkok Y 
vkdkj esa 
O;ofLFkr

(g) �Ýyks,e 
isjsadkbek 
mifLFkr

(g) �Ýyks,e 
isjsadkbek 
vuqifLFkr

f}chti=h (i`"Bk/kkj i.kZ)  
[Dicotyledonous (Dorsiventral Leaf)]
i.kZ ,d fof'k"V vax gS ftlesa çdk'k la'ys"k.k vkSj ok"iksRltZu dk 
dk;Z osQfUnzr gksrk gSA ySfeuk ls i`"Bk/kjh i.kZ dk yEcor dkV fuEu 
Årdksa dks n'kkZrk gS&
(i)	 ,fiMfeZl % ;g dksf'kdkvksa dh lcls ckgjh ijr gksrh gS tks 
iÙkh dh Åijh lrg (vH;{k ckáRopk) vkSj fupyh lrg (vik{k 
ckáRopk) gksrh gSaA iÙkh osQ vuqçLFk dkV esa dksf'kdk,¡ vk;rkdkj 
fn•kbZ nsrh gSa vkSj lrg ls ns•us ij mudh :ijs•k rjafxy gksrh gSA 
os varjdksf'kdh; LFkkuksa vkSj DyksjksIykLV ls jfgr gSaA 
vf/peZ D;wfVdy ls <dh gksrh gSaA ;g ,d ekse tSlk inkFkZ gksrk gS 
vkSj ty osQ fy, vikjxE; gksus osQ dkj.k ifÙk;ksa ls vR;f/d ty 
dh gkfu dks jksdrk gSA i;kZIr ty vkiwfrZ çkIr djus okys ikS/ksa esa ;g 
iryk gksrk gS vkSj vkerkSj ij 'kq"d ifjfLFkfr;ksa esa mxus okys ikS/ksa 
esa eksVk gksrk gSA fupyh ,fiMfeZl dh rqyuk esa Åijh ,fiMfeZl ij 
D;wfVdy vf/d eksVh gksrh gSA
,fiMfeZl dh fujarjrk lw{e fNæ ;k ja/z dh mifLFkfr ls ckf/r gksrh 
gSA i`"Bk/kjh (f}chti=kh) ifÙk;ksa esa] fupys ,fiMfeZl ij ja/z dh 
la[;k vf/d gksrh gSA fufEiQ;k tSlh tyksn~fHkn ifÙk;ksa osQ osQoy Åijh 
ckáRopk ij ja/z gksrs gSaA tyeXu ifÙk;ksa esa ja/z ugha gksrs gSaA e:n~fHkn 
esa ok"iksRltZu dks de djus osQ fy, ja/z /¡ls gq, gksrs gSaA ty ja/z 
;k gkbMSFkksM Hkh ckáRoph; fNæ gksrs gSa ftuosQ ekè;e ls rjy inkFkZ 
?kqys gq, yo.k osQ }kjk ikS/ksa ls ckgj fudyrs (xVs'ku@fcanqlzko) gSaA

caMy vkPNn
tkbye
Ýyks,e vH;{k ckÞ;Ropk

[kaHki.kZ eè;ksRd

Liath i.kZeè;ksrd

mija/zh xqfgdk

ja/z

ok;q xqfgdk

vik{k ckÞ;Ropk
fp=k % f}chti=kh i.kZ dk vuqçLFk dkV

(ii)	 i.kZeè;ksÙkd : ;g ifRr;ksa osQ Åijh vkSj fupyh ,iMfeZl osQ chp 
dk Hkj.k Ård gSA bldks •EHk rFkk liath isjsadkbek i`"Bk/kjh i.kZ esa 
foHksfnr fd;k tkrk gSA 
•EHk dksf'kdk,¡ Åijh ,fiMfeZl dh rjiQ gksrh gSaA ;s dksf'kdk,¡ 
yach gksrh gS rFkk buesa cgqr gh de dksf'kdh; LFkku ik, tkrs gSaA 
DyksjksIykLV çpqj ek=kk esa gksrs gSa (vf/d çdk'k bl ijr rd igqaprk 
gS blfy, çdk'k la'ys"k.k osQ fy, çdk'k ÅtkZ dk vf/dre mi;ksx 
gksrk gS) vkSj fo'ks"k :i ls dksf'kdkvksa dh vjh; fHkfÙk;ksa ij gksrs gSaA
Liath iSjsUdkbek fupyh ,fiMfeZl dh vksj gksrk gSA dksf'kdk,¡ lqLi"V 
ok;q xqfgdkvksa osQ lkFk f'kfFky :i ls O;ofLFkr gksrs gSa ftlls mudh 
lrg dk ,d cM+k Hkkx ok;q xqfgdkvksa esa xSlksa osQ laioZQ esa jgrk gSaA 
;gka DyksjksIykLV de gSa (çdk'k la'ys"k.k osQ fy, bl ijr rd de 
çdk'k igqaprk gS)A
(iii)	laogu caMy : laogu caMyksa dks ifÙk;ksa dh f'kjkvksa vkSj eè;f'kjk 
esa ns•k tk ldrk gSA laoguh caMyksa dk vkdkj f'kjkvksa osQ vkdkj 
ij fuHkZj djrk gSA f'kjkvksa dh eksVkbZ f}chti=kh ifRr;ksa dh tkfydk 
f'kjkfoU;kl esa fHkUu gksrh gSA izR;sd laogu caMy osQ pkjksa vksj eksVh 
fHkfRr okyh dksf'kdkvksa dh ,d ijr gksrh gS tks l?ku gksrh gSA bls 
caMy vkPNn dgrs gSaA

,dchti=h (lef}ik'ohZ;) i.kZ  
[Monocotyledonous (Isobilateral) Leaf]
lef}ik'ohZ; iÙkh dh 'kkjhfjd jpuk dbZ çdkj ls i`"Bk/kjh i.kZ osQ 
leku gksrh gSA 
ySfeuk fuEufyf•r Årdksa dks n'kkZrk gS&
(i)	 ,fiMfeZl & ;g iÙkh osQ Åijh vkSj fupys fdukjksa ij ekStwn 
dksf'kdkvksa dh lcls ckgjh ijr gksrh gSA
,d lef}ckgq iÙkh esa] ja/z ,fiMfeZl dh nksuksa lrgksa ij ekStwn gksrs 
gSa] bUgsa mHk;ja/zh dgrs gSaA 
?kklksa esa] f'kjkvksa osQ lkFk oqQN Åijh ,fiMeZy dksf'kdk,¡ cM+h] •kyh] 
jaxghu dksf'kdkvksa esa ifjofrZr gks tkrh gSaA bUgsa cqfyiQkWeZ@vko/ZRod 
dksf'kdk,¡ dgk tkrk gSA tc ifÙk;ksa esa cqfyiQkWeZ dksf'kdk,a ikuh 
dks vo'kksf"kr dj ysrh gSa vkSj LiQhr gks tkrh gSa] rks iÙkh dh lrg 
fn•k;h nsrh gSA tc ty osQ ruko osQ dkj.k ifÙk;k¡ f'kfFky gks tkrh 
gSa] rks dksf'kdk,¡ ty dh deh dks de djus osQ fy, ifÙk;ksa dks vanj 
dh vksj eksM+ nsrh gSaA
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vH;{k ckÞ;Ropk

tkbye

i.kZeè;ksÙkd

mija/z xqfgdk

vik{k ckÞ;Ropk

ja/z
Ýyks,e

fp=k % ,dchti=kh i.kZ dk vuqçLFk dkV

(ii)	i.kZeè;ksÙkd % ;g i.kZ osQ cM+s Hkkx dk fuekZ.k djrk gS vkSj 

varjdksf'kdh; vodk'k okyh iryh fHkfÙk dh leO;klh dksf'kdkvksa 

ls cuk gksrk gSA ifÙk;k¡ le`f}ik'oZ gksrh gSa ftuesa DyksjksIykLV çpqj 

ek=kk esa gksrs gSaA dksf'kdk,¡ fupyh ,fiMfeZl dh vksj f'kfFky :i ls 

O;ofLFkr gksrh gSaA i.kZ eè;ksÙkd dks •EHk vkSj Liath iSjsUdkbek esa 

foHksfnr ugha fd;k tkrk gSA

(iii)	laogu caMy & buesa lekukarj f'kjkfoU;kl gksrk gS] iÙkh osQ 

vuqçLFk dkV esa lHkh laogu caMy leku vkdkj osQ gksrs gSaA ;s Åijh 

vf/peZ ij tkbye osQ lkFk laikf'oZd vkSj can gksrs gSaA cM+s laoguh 

caMy rus osQ leku gksrs gSa vkSj nksuksa rjiQ ,fiMfeZl rd igqapus okys 

LDysjsUdkbeh eaM vkPNn (;kaf=kd 'kfÙkQ osQ fy,) foLrkfjr gksrs gSaA 

NksVs laoguh caMyksa esa DyksjksIykLV ;qÙkQ iSjsUdkbeh caMy dk vkoj.k 

gksrk gSA

,dchti=kh ifÙk;ksa esa lekukarj f'kjkfoU;kl laoguh caMyksa osQ yxHkx 

leku vkdkj (eq[; f'kjkvksa dks NksM+dj) esa gksrk gS tSlk fd ifÙk;ksa 

osQ yEcor dkV esa ns•k tkrk gSA

5.	 vko/ZRod@cqfyiQkWeZ dksf'kdk,¡ D;k 
gksrh gSa\

mÙkj	%	?kkl dh ifÙk;ksa esa] Åijh vf/peZ dh iryh fHkfÙk dh 
dksf'kdk,¡ vU; ckáRoph; dksf'kdkvksa ls cM+h] jaxghu gksrh gSaA ;s 
cM+h dksf'kdkvksa dks vko/ZRod dksf'kdk,¡ dgrs gSaA ikuh dh i;kZIr 
ek=kk osQ dkj.k iryh fHkfÙk okyh vko/ZRod@cqfyiQkWeZ dksf'kdk,¡ 
LiQhr gks tkrh gSa vkSj blesa DyksjksfiQy dh deh gksrh gSA
6.	 ,dchti=kh ,oa f}chti=kh i.kZ esa vUrj crkb,A
mÙkj	% 

y{k.k i`"Bk/kjh 
(f}chti=kh) i.kZ

lef}ik'oZ 
(,dchti=kh) i.kZ

1. ,fiMfeZl Åijh ckáRopk ij 
ja/z vuqifLFkr ;k 
de çpqj ek=kk esa 
gksrs gSaA

ja/z ,fiMfeZl dh 
nksuksa lrgksa ij leku 
:i ls forfjr gksrs 
gSaA

2. f'kjk,¡ lekukarj u gksdj 
tkfydk:ih 
f'kjkfoU;kl dk 
fuekZ.k djrs gSA

,d nwljs osQ 
lekukarj

3. i.kZeè;ksÙkd nks Hkkxksa esa foHksfnr 
& Åijh •EHk vkSj 
fupyh Liath

vfoHksfnr

4. caMy 
vkPNn

,dijrh;] jaxghu 
vkSj isjsadkbeh 
dksf'kdkvksa ls fufeZr

,d ;k f}ijrh;] 
DyksjksIykLV 
ik;k tkrk gS] 
LosQysjsudkbeh

5. gkbiksMfeZl dkWysudkbeh LosQysjsudkbeh

1.	 jEHk cuk gksrk gS&
(a)	 vf/peZ] oYoqQV vkSj ewyjkse ls
(b)	 ewyjkse] laogu caMy vkSj eTtk ls 
(c)	 ifjjEHk] laogu caMy vkSj eTtk ls
(d)	 oYoqQV] varLRopk vkSj eTtk lsA

2.	 ,dchti=kh rus osQ fy, xyr dFku dks p;u dhft,A 
(a)	 LosQysjsudkbeh gkbiksMfeZl dh mifLFkfr 
(b)	 la;qÙkQ vkSj can laogu caMy
(c)	 Ýyks,e isjsadkbek dh vuqifLFkfr
(d)	 ifj/h; {ks=k esa cM+s laogu caMy fLFkr 

3.	 f}chti=kh ifÙk;ksa esa laogu caMy fdl ls f?kjs jgrs gSa\
(a)	 vf/peZ
(b)	 caMy vkPNn dksf'kdk,¡

(c)	 ifjjEHk
(d)	 nksuksa (a) vkSj (c)

4.	 'kkjhfjd :i ls dkiQh iqjkuh f}chti=kh ewy dks f}chti=kh rus 
ls oSQls vyx fd;k tkrk gS\
(a)	 f}rh;d tkbye dh vuqifLFkfr ls 
(b)	 f}rh;d Ýyks,e dh vuqifLFkfr ls
(c)	 oYoqQV dh mifLFkfr ls
(d)	 çksVkstkbye dh fLFkfr ls

5.	 f}chti=kh ewyksa esa] ik'ohZ; ewyksa dh 'kq#vkr gksrh gS& 
(a)	 ,aMksMeZy dksf'kdkvksa esa
(b)	 oYoqQVh; dksf'kdkvksa esa 
(c)	 ,ihMeZy dksf'kdkvksa esa
(d)	 ifjjEHk dksf'kdkvksa esaA

3
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f}rh;d o`fº  
(SECONDARY GROWTH)

ikS/s osQ ewyHkwr Hkkx 'kh"kZLFk foHkT;ksrd }kjk fufeZr gksrs gSaA 
çkFkfed o`f¼ osQ vfrfjDr ik'oZ foHkT;ksrd] laogu oSQfEc;e 
vkSj dkWoZQ oSQfEc;e ;k isQykstsu }kjk f}chti=kh ,oa ftEuksLieZ osQ 
ifjf/ esa o`f¼ gksrh gS] ,slh o`f¼ dks f}rh;d o`f¼ dgk tkrk gS 
rFkk cuus okys Ård dks f}rh;d Ård gksrs gSaA

rus esa f}rh;d o`fº (Secondary Growth in Stem)
,d f}chti=kh rus esa] f}rh;d o`f¼ vUr%jaHkh; {ks=k ls 'kq: gksdj 
ckájaHkh; {ks=kksa rd gksrh gSA

laogu oSQfEc;e (Vascular cambium)

esfjLVseh lrg tks laogu Ård&tkbye rFkk Ýyks,e dks dkVrh gS 
mls laogu oSQafc;e dgrs gSaA 'kS'ko rus esa ;g tkbye rFkk Ýyks;e 
osQ chp ,dy lrg osQ :i esa [kaMksa esa gksrh gSA ckn esa ;g ,d 
laiw.kZ NYys dk :i ys ysrh gSA

laogu oSQfEc;e dh oy; dk fuekZ.k  
(Formation of cambial ring)

oSQfEc;e dh dksf'kdk,¡ çkFkfed tkbye vkSj çkFkfed Ýyks,e osQ 
chp esa fLFkr gksrh gSa] bldks vUr%iwyh; oSQfEc;e (intrafascicular 
cambium) dgrs gaSA

ckÞ;Ropk
oYoqQV
çkFkfed 
Ýyks,e
laogu 
oSQfEc;e
çkFkfed 
tkbye

f}rh;d 
tkbye
f}rh;d 
Ýyks,e

oSQfEc;e NYyk

fiFk var%iwyh; 
oSQfEc;e

isQyse

iSQykstu

eTtk 
fdj.ksa

fp=k% vuqçLFk dkV esa f}chti=kh rus dh f}rh;d o`f¼

bu var%iwyh; oSQfEc;e ls lVh gqbZ eTtk fdj.kksa dh dksf'kdk,¡ 
foHkT;ksrdh cu tkrh gSa vkSj variwyh; oSQfEc;e cukrh gSaA bl 
çdkj oSQfEc;e dh ,d lrr oy; dk fuekZ.k gksrk gSA

laogu oSQfEc;e dh fØ;k  
(Activity of the cambial ring)

oSQfEc;e oy; lfØ; gksrh gSa ,oa u;h dksf'kdkvksa dk fuekZ.k nksuksa 
rjiQ vanj rFkk ckgj dh vksj 'kq: dj nsrh gSA tks dksf'kdk,¡ fiFk 
dh vksj curh gS] f}rh;d tkbye rFkk ifjf/ dh vksj cuus okyh 
dksf'kdk,¡ f}rh;d Ýyks,e cukrh tkrh gSaA oSQfEc;e lkekU;r;k

ckgj dh vksj ls vanj dh vksj vf/d lfØ; gksrh gSaA ifj.kkeLo:i]  
f}rh;d Ýyks,e dh rqyuk esa f}rh;d tkbye vf/d ek=kk esa curk 
gSaA f}rh;d tkbye osQ fujarj fuekZ.k ,oa ,d=khdj.k ls çkFkfed 
vkSj f}rh;d Ýyks,e /hjs /hjs ncrs tkrs gSaA tcfd çkFkfed tkbye 
osQaæ esa vFkok osQaæ osQ vkl ikl yxHkx oSlk gh cuk jgrk gSaA oqQN 
LFkkuksa esa] isjsadkbek oSQfEc;e ,d ladjh iêðh dk fuekZ.k djrk gS 
tks vjh; fn'kkvksa esa f}rh;d tkbye vkSj f}rh;d Ýyks,e ls gksdj 
xqtjrh gSaA ;s f}rh;d eTtk fdj.ksa gksrh gSaA 

f}rh;d tkbye (Secondary Xylem)
dk"B okLro esa f}rh;d tkbye gksrh gSaA ;g rus osQ çeq• Hkkx  
f}rh;d laoguh Årdksa dk curk gSA ;g ty vkSj •fut yo.kksa 
dk laogu o ;kaf=kd lgk;rk tSls dbZ egRoiw.kZ dk;Z djrk 
gSA bldh thfor dksf'kdk,¡ Hkkstu HkaMkj.k osQ fy, txg çnku 
djrh gSaA bldk ÅèokZ/j ra=k VªSfdM rRo dksf'kdk,¡] tkbye 
isjsadkbek vkSj tkbye rUrq ls feydj curs gSaA blosQ {kSfrt ra=k esa  
fdj.ksa gksrh gSaA f}chti=kh o`{kksa dh dk"B esa okfgdk,¡ mifLFkr gksrh 
gSa vkSj bldks fNfær dk"B ;k dBksj dk"B dgrs gSaA ftEuksLieZ 
dk"B esa okfgdkvksa dk vHkko gksrk gS vkSj bls vfNfær ;k dksey 
dk"B dgk tkrk gSaA okfgdkvksa esa eksVkbZ lkekU;r;k xrZ osQ çdkj 
(okf"kZd vkSj lihZykdkj vuqifLFkr) dh gksrh gSaA tkbye isjsadkbek 
ijkokfgdh (okfgdkvksa osQ lkFk lacaf/r) ;k viokfgdh (okfgdkvksa 
ls Lora=k) gksrk gSaA

clar dk"B rFkk 'kjn dk"B  
(Spring wood and autumn wood)

oSQfEc;e dh fØ;k dbZ 'kjhj fØ;kRed vkSj i;kZoj.kh; dkjdksa osQ 
fu;a=k.k esa gSA
;g le'khrks".k {ks=kksa esa mxus okys ikS/ksa osQ ruksa esa fufeZr gksrh gSA 
ekSleh cnykoksa osQ dkj.k] oSQfEc;e vkof/d xfrfof/ fn•krk gSA 
blls okf"kZd oy; dk fuekZ.k gksrk gSA (dbZ m".kdfVca/h; vkSj 
miks".kdfVca/h; ikS/s okf"kZd oy; Hkh fn•krs gSa) clar osQ ekSle 
esa cuus okyh clar dk"B gksrh gSA bl vuqdwfyr ekSle osQ nkSjku] 
mPp Lokaxhdj.k nj osQ fy, vf/d ek=kk esa ikuh dh vko';drk 
gksrh gSA bl ekSle esa cuus okyh dk"B gYosQ jax dh] fuEu ?kuRo 
vkSj pkSM+h xqgkvksa okyh okfgdkvksa ls cuh gksrh gSA 'kjn ½rq esa] 
Lokaxhdj.k djus dh nj de gksrh gSA i'p dk"B ;k 'kjn dk"B 
xgjs jax dh] mPp ?kuRo] ladjh okfgdk okyh vkSj l?ku fyfXuÑr 
gksrh gSA vxz dk"B /hjs&/hjs i'p dk"B osQ lkFk foyhu gks tkrh gSA 
lfnZ;ksa esa] oSQfEc;e dh xfrfof/ de lfØ; gks tkrh gSA blfy,] 
ekSle dh nsj ls vkus okyh dk"B vkSj vxys ekSle dh 'kq#vkrh 
dk"B osQ chp ,d Li"V lhekadu js•k gksrh gSA oqQN m".kdfVca/h; 
isM+ksa esa] xhys vkSj lw•s ekSleksa esa oSQfEc;e dh vkof/d xfrfof/ 
osQ dkj.k vyx&vyx okf"kZd oy; curs gSaA dVs gq, rus esa fn•kbZ 
nsus okys okf"kZd oy; isM+ dh mez dk vuqeku yxkrs gSaA

okf"kZd oy;ksa dks fxudj ikni dh vk;q dk vuqeku yxk ldrs gSaA 
bl fof/ dks o`{kdkykuqØe.k (dendrochronology) dgrs gSaA
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vUr% dk"B rFkk jl dk"B (Heart wood and sap wood)

f}rh;d tkbye dh 
i;kZIr ek=kk cuus osQ 
ckn] rus esa nks çdkj dh 
dk"B fn•kbZ nsrh gS&jl 
dk"B (,ycuZe) vkSj 
vUr% dk"B (M;wjkesu)
A jl dk"B ckgjh gYosQ 
jax dh dk;kZRed dk"B 
gS ftlesa oqQN thfor 
dksf'kdk,¡ gksrh gSaA ;g 
tM+ ls iÙkh rd ikuh vkSj 
•fut yo.kksa osQ lapkyu 
esa 'kkfey gSA vUr% dk"B 
osQaæ esa fLFkr xgjs jax dh dk"B gS ftlesa e`r rRo gksrs gSa vkSj 
fHkfÙk;ksa vkSj xqgk ij VSfuu] xksan] rsy] jsftu tSls inkFkZ gksrs gSaA ;g 
vdk;kZRed dk"B gS tks eq[; :i ls ,d Bksl ;kaf=kd lkeF;Z osQ 
:i esa dk;Z djrh gSA ikni dh vk;q c<+us osQ lkFk] jl dk"B vUr% 
dk"B esa ifjofrZr gks tkrh gSA blfy,] 'kkjhfjd :i ls ikni osQ 
fy, jl dk"B egRoiw.kZ gS] ysfdu O;kolkf;d :i ls vUr% dk"B 
vf/d fVdkÅ gksrh gSA

dkWdZ dSfEc;e (Cork Cambium)
vU; f}rh;d o`f¼ rus osQ ckájaHkh; {ks=k esa foHkT;ksrdh Ård dh 
lfØ;rk osQ dkj.k gksrh gS ftls dkWoZQ oSQfEc;e ;k iSQykstu@
dkxtu dgk tkrk gSA iSQykstu oqQN ijrh; eksVh vkSj ladjh] iryh 
fHkfÙk okyh o yxHkx vk;rkdkj gksrh gSA iSQykstu foHkkftr gksrk 
gS vkSj nksuksa rjiQ dh dksf'kdkvksa dks gVk nsrk gSA ckgjh dksf'kdk,¡ 
dkWoZQ ;k isQyse esa foHksfnr gksrs gSa tcfd vkarfjd dksf'kdk,¡ 
f}rh;d oYoqQV ;k isQyksMeZ esa foHksfnr gksrh gSaA 
dksf'kdk fHkfÙk esa lwcsfju osQ teko osQ dkj.k dkWoZQ ty osQ çfr 
vizHkkfor gSA O;kolkf;d dkWoZQ] dkWoZQl lwcsj (vksd) ls çkIr 
fd;k tkrk gSA bl dkWoZQ ls lkekU; cksry dkWoZQ cuk;k tkrk gSA  
f}rh;d oYoqQV dh dksf'kdk,¡ isjsadkbeh gksrh gSA isQykstu] isQyse 
vkSj iSQyksMeZ dks feykdj isfjMeZ@ifjRod dgk tkrk gSA 
dkWoZQ oSQfEc;e dh fØ;k'khyrk osQ dkj.k ifj/h; 'ks"k ijrksa ls 
isQykstu ij ncko curk gS vkSj varr% ;s ijrsa e`r gks tkrh gSa vkSj 
mrj tkrh gSA dkWoZQ oSQfEc;e dh oy; thfor vkSj lfØ; osQoy 
,d o"kZ rd jgrh gSaA çR;sd o"kZ ,d u;h dkWoZQ oSQfEc;e] igys 
okyh oSQfEc;e osQ uhps curh gSaA ;g u;h oSQfEc;e f}rh;d oYoqQV 
;k iSQyksMeZ ls curh gSaA 
Nky ,d xSj&rduhdh 
'kCn gSa ftldk fuekZ.k 
laogu oSQfEc;e osQ 
lkFk f}rh;d Ýyks,e 
osQ ckgj fLFkr lHkh 
Ård feydj djrs 
gSaA ekSle osQ 'kq#vkr 
esa cuus okyh Nky 
çkjfEHkd ;k dksey Nky dgykrh gS ,oa ekSle osQ vUr esa cuus 
okyh Nky dks i'p ;k dBksj Nky dgrs gSaA

fp=k % jl dk"B ,oa vUr% dk"B (,d tksM+h) 
dks n'kkZrk gqvk rus dk vuqçLFk dkV

Nky
Ýyks,e

jl dk"B

vUr% dk"B

okf"kZd oy;
tkbye~ fdj.ksa

(a)

fp=k % okrja/z dh vuqizLFk dkV

vf/peZ

iwjd dksf'kdk,¡

dkWoZQ oSQfEc;e

f}rh;d oYoqQV

fuf'pr {ks=kksa esa] dkWoZQ dksf'kdkvksa osQ LFkku ij ckgj dh rjiQ ikl 
dh isjsadkbeh dksf'kdk,¡ iSQykstu ls vyx gks tkrh gSaA
;s isjsadkbeh dksf'kdkvksa osQ ncko i<+us ls ,fiMfeZl iQV tkrh gSa 
rFkk ysal dh vkÑfr osQ fNæ curs gS ftUgsa okrja/z dgrs gSaA okrja/z 
ckgjh ok;qeaMy rFkk rus osQ Hkhrjh Årdksa osQ chp xSlksa dk vknku 
çnku djrs gSaA ;s vf/dka'k dk"Bh; o`{kksa esa ik, tkrs gSaA

f}chti=h ewy esa f}rh;d o`fº  
(Secondary Growth in Dicot Root)
f}chti=kh ewy esa] laogu oSQfEc;e iwjh rjg ls mRifÙk esa f}rh;d 
gksrh gSaA bldh mRifr Ýyks,e caMy osQ fcYoqQy uhps fLFkr tks 
fd ifjjEHk Ård dk ,d Hkkx gS] ogk¡ ls gksrh gSA çksVkstkbye osQ 
fuekZ.k osQ Åij ,d lEiw.kZ vkSj v[kaM ygjnkj oy; tks ckn esa 
xksykdkj gks tkrh gSA vkxs dk ifjorZu ;k fuekZ.k f}chti=kh rus 
osQ leku gksrk gSA ftEuksLieZ osQ ruksa vkSj ewyksa esa Hkh f}rh;d o`f¼ 
gksrh gSA gkyk¡fd] ,dchti=kh esa f}rh;d o`f¼ ugha gksrh gSA

,aMksMfeZl

ckÞ~; Ropk

çkFkfed Ýyks,e

çkFkfed tkbye

 oSQfEc;e

ifjjEHk

 oYoqQV

dkWoZQ

eTtk fdj.ksa
iSQykstu

f}rh;d Ýyks,e

çkFkfed tkbye

f}rh;d tkbye

oSQfEc;eçkFkfed Ýyks,e

,aMksMfeZl

ckÞ~; Ropk

çkFkfed 
Ýyks,e

 oSQfEc;e

ifjjEHk

 oYoqQV

f}rh;d Ýyks,e (pkyuh 
ufydk] lgpj dksf'kdk,a
vkSj Ýyks,e iSjsUdkbek
ls feydj cuk gqvk)

ckÞ~; Ropk

oYoqQV

çkFkfed Ýyks,e

la;ksth isjsadkbek
esVktkbye (çkFkfed tkbye)

çksVkstkbye

,aMksMfeZl

ifjjEHk

çkFkfed f}chti=kh ewy

f}rh;d tkbye 
(okfgdkvksa]okfgfudkvksa 
vkSj tkbye iSjsUdkbek 
ls feydj cuk gqvk)
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	z Je osQ vk/kjHkwr foHkktu dh çfrfØ;k esa Ård dk fuekZ.k gksrk gSA
	z 'kh"kZLFk foHkT;ksrd fLFkfr esa fljksa ij vkSj ikniksa osQ 'kh"kks± dh 

o`f¼ osQ fy, ftEesnkj gSaA 
	z foHkT;ksrd tks fd çkFkfed laoguh Ård dk fuekZ.k djrs gS] 

çkd~,/k (izksoSQfDC;e) dgykrs gSaA 
	z lcls ljy Ård isjsadkbek gSA
	z ftEuksLieZ esa ,Ycqfeuh dksf'kdk,¡ vkSj pkyuh dksf'kdk,¡ gksrh 

gSa] VsfjMksiQkbV~l esa osQoy pkyuh dksf'kdk,¡ gksrh gSaA

	z lgpj dksf'kdk,a lfØ; ifjogu }kjk 'koZQjk vkSj vehuks vEy 

dks pkyuh rRoksa esa Hkjrh djrh gSaA
	z vf/peZ Ård ra=k vf/peZ dksf'kdkvksa] ja/z vkSj ,fiMeZy mikax 

ls cus gksrs gSaA
	z Hkj.k Ård ra=k ikS/s dk eq[; Hkkx cukrk gSA
	z ikniksa esa laoguh caMyksa dk fodkl ikni dk laoguhdj.k 

dgykrk gSA laoguh Ård ra=k tkbye vkSj Ýyks,e }kjk fufeZr 

gksrk gSA

egŸoiw.kZ lw=@rF; (Important Formulae/Facts)

7.	 dksey dk"B ,oa dBksj dk"B osQ chp varj crk,aA

mÙkj	% Øe la[;k dksey dk"B dBksj dk"B
(i) ftEuksLieZ }kjk fufeZrA mnkgj.k& ikbul ] nsonkj 

vkfnA
,aft;ksLieZ }kjk fufeZrA mnkgj.k& Vhd] lky] uhe] vke vkfnA

(ii) okfgdkvksa dk vHkko gksus ls bldks vfNfær Hkh 
tkuk tkrk gSA

okfgdkvksa osQ gksus ls ;g fNfær Hkh dgykrk gSA

8.	 iSQykstu D;k gksrk gS\ ;g D;k fufeZr djrk gS\
mRrj	%	mu iztkfr;ksa esa tgk¡ f}rh;d o`f¼ ruksa rFkk ewyksa esa gksrh gS ogk¡ f}rh;d lqj{kkRed Ård&isfjMeZ] ,fiMfeZl dks çfrLFkkfir djrk 
gSA isfjMeZ iSQykstu (dkWoZQ oSQfEc;e) tks fd iSQye (dkWoZQ) dk fuekZ.k ckgj (ifjf/) dh rjiQ rFkk iSQyksMeZ (f}rh; oYoqQV) vanj dh 
rjiQ gksrk gSA

1.	 vUr% iwyh; oSQfEc;e ik;h tkrh gSa&
(a)	 eTtk@fiFk vkSj laoguh caMy osQ eè; 
(b)	 çkFkfed tkbye vkSj çkFkfed Ýyks,e osQ eè; 
(c)	 ,fiMfeZl esa 
(d)	 laoguh caMy osQ ckgjA 

2.	 okrja/z NksVs fNæ gksrs gS ftuesa fuEu esa ls dkSu lh lkekU; 
fo'ks"krk,¡ gksrh gS\
(a)	 os xSlksa osQ vknku&çnku dh vuqefr nsrs gSaA
(b)	 ;s ges'kk can jgrs gSaA 
(c)	 budk •qyuk vkSj can gksuk fofu;fer ugha gSA
(d)	 nksuksa (a) vkSj (c)

3.	 dkWoZQ oSQfEc;e vkSj laogu oSQfEc;e D;k gS\ 

(a)	 f}rh;d tkbye vkSj Ýyks,e osQ Hkkx

(b)	 ifjjEHk osQ Hkkx

(c)	 ik'ohZ; foHkT;ksrd

(d)	 'kh"kZLFk foHkT;ksrd

4.	 ewyksa esa laogu oSQfEc;e dh mRifr gksrh gS&

(a)	 ifjjEHk ls

(b)	 la;ksth isjsadkbek ls

(c)	 eTtk@fiFk fdj.kksa ls

(d)	 nksuksa (a) vkSj (b)

5.	 clar dk"B f}chti=kh ikni esa fdl ekSle osQ nkSjku fufeZr gksrh 

gS\

(a)	 clar osQ ekSle

(b)	 lnhZ osQ ekSle

(c)	 ir>M+ osQ ekSle

(d)	 xehZ osQ ekSle

4
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	z ckávkfnnk#d tkbye dks lHkh ewyksa esa ns•k tkrk gS] 

eè;kfnnk#d jSfdl esa vkSj lkbdl dh ifÙk;ksa rFkk ,aft;ksLieZ 

vkSj ftEuksLieZ osQ ruksa esa eè;kfnnk#d gksrs gSaA 
	z vjh; laoguh caMy ges'kk can vkSj lHkh ewyksa esa mifLFkr 

jgrs gSaA
	z jEHk ik, tkus okys igys ikni VsfjMksiQkbV~l gSA
	z f}chti=kh iÙkh esa laoguh caMy Liath iSjsUdkbek osQ :i esa fc•js 

gq, gksrs gSa vkSj eè;f'kjk {ks=k esa laoguh caMy lcls cM+k gksrk gSA
	z ftEuksLieZ dh dk"B dks vfNfær ;k dksey dk"B (okfgdkvksa 

,oa rarqvksa dh vuqifLFkfr) ,oa f}chti=kh dks fNfær vkSj dBksj 

dk"B dgk tkrk gSA
	z lzkoh Ård jsflu] VSfuu] xksan] ,YdykWbM] ok"i'khy rsy] edjUn] 

ysVsDl] vkfn osQ lzko osQ fy, ftEesnkj gksrs gSaA
	z f}rh;d o`f¼ vf/dka'k f}chti=kh ewyksa vkSj rus esa gksrh gS rFkk 

laoguh oSQfEc;e vkSj dkWoZQ oSQfEc;e dh xfrfof/ osQ dkj.k 

ikni vaxksa dh eksVkbZ@ifjf/ esa o`f¼ gksrh gSaA 
	z m".kdfVca/h; tyok;q osQ isM+ksa esa o`f¼ oy; vyx&vyx ugha 

gksrs gSaA



	z vkerkSj ij ,dy&LrfjrA
	z dksf'kdk fHkfÙk vkSj ,d cM+h fjfÙkdk 

dks vLrj nsus okys lkbVksIykTe dh 
FkksM+h ek=kk osQ lkFk iSjsUdkbehA

	z ckgjh ,fiMfeZl D;wfVdy ls <dk 
gksrk gS tks ikuh osQ uqdlku dks 
jksdrk gSA

	z tM+kas eas D;wfVdy vuqifLFkr gksrk gSA

	z ,fiMfeZl vkSj laoguh caMyksa dks 
NksM+dj lHkh mQrd Hkj.k mQrd dk 
fuekZ.k djrs gSaA

	z blesa iSjsUdkbek] dkWysUdkbek vkSj 
LDysjsUdkbek tSls ljy mQrd gksrs gSaA

	z ifÙk;ksa esa] Hkj.k mQrd iryh fHkÙkh 
okys DyksjksIykLV ;qDr dksf'kdkvksa ls 
cuk gksrk gS vkSj bls i.kZeè;ksrd 
dgk tkrk gS] tks nks izdkj dh izdk'k 
la'ys"kd dksf'kdk,¡&[kaHk iSjsadkbek 
vkSj Liath iSjadkbek ls cuk gksrk gSA

	z blesa tkbye vkSj Ýyks,e gksrs gSaA
	z f}chti=kh ruksa tSls oqQN ekeyksa esa] Ýyks,e 

vkSj tkbye osQ cht oSQfEc;e ekStwn gksrk 
gSA

	z oSQfEc;e osQ vk/kj ij laoguh caMy osQ 
izdkj%
[kqyk laoguh caMy&oSQfEc;e mifLFkr] 
mnkgj.k&f}chti=kh rukA
can laoguh caMy&oSQfEc;e vuqifLFkr] 
mnkgj.k&,dchti=kh rukA

	z tkbye vkSj Ýyks,e dh O;oLFkk osQ vk/kj 
ij laoguh caMy osQ izdkj&
(i) vjh; laoguh caMy&tkbye vkSj 
Ýyks,e vyx&vyx f=kT;kvksa ij oSdfYid 
rjhosQ ls O;ofLFkr gksrs gSaA
mnkgj.k&,dchti=kh vkSj f}chti=kh ikS/ksa 
osQ ewyA
(ii)	la;qDr laoguh caMy&tkbye vkSj 
Ýyks,e la;qDr :i ls ,d gh f=kT;k ij 
fLFkr gksrs gSaA mnkgj.k&,dchti=kh vkSj  
f}chti=kh ikS/ksa osQ rus vkSj iRrsA

	z iÙkh dh ckáRopk esa ekStwn gksrk gSA
	z ok"iksRltZu vkSj xSlh; fofue; dks 

fu;af=kr djrk gSA
	z ja/z}kj dksf'kdkvksa ls cuk gksrk gS tks 

ja/z fNnzksa dks ?ksjrk gSA
	z ja/zh; ra=k&ja/zh; fNnz] }kj dksf'kdk 

vkSj lgk;d dksf'kdk,¡A

	z ckgjh fHkfÙk&iryh
vkarfjd fHkfÙk&eksVh

	z }kj dksf'kdkvksa eas DyksjksIykLV gksrk 
gS vkSj ;g ja/z osQ [kqyus rFkk can gksus 
osQ Øe dks fu;fer djrk gSA

	z }kj dksf'kdkvksa osQ vklikl dh oqQN 
ckáRoph; dksf'kdk,¡ fof'k"V gks tkrh 
gSa vkSj lgk;d dksf'kdk,¡ cukrh gSaA

	z lse osQ vkdkj dh }kjdksf'kdk,¡& 
f}chti=kh

	z Macykdkj }kj dksf'kdk,¡&,dchti=kh

	z ewyjkse&,ddksf'kdh;] ikuh vkSj 
[kfutksa osQ vo'kks"k.k esa enn djrs gSaA

	z VªksbdksEl& vkerkSj ij cgqdksf'kdh;] 
ruk ckáRoph; jkse ok"iksRltZu osQ 
dkj.k gksus okys ikuh osQ uqdlku dks 
jksdus eas enn djrs gSaA

mGrd ra=

ckáRopk Hkj.k mQrd

ja/z

}kj dksf'kdk

ckáRoph; mikax

Ýyks,e

la;qDr can

tkbye

tkbye

Ýyks,e

vjh;

ckáRoph; dksf'kdk,¡

lgk;d dksf'kdk,¡
DyksjksIykLV

ja/zh; ra=k

}kj dksf'kdk

la;qDr [kqyk

Ýyks,e
oSaQfc;e

tkbye

ja/z % ,dchti=kh vkSj f}chti=kh

ck·Roph; mGrd ra= Hkj.k mGrd ra= laoguh mGrd ra=

iq"ih ikniksa dk 'kkjhj
ikni 'kkjhj jpuk foKku dh og 'kk[kk gS tks ikS/ksa osQ vaxksa dh LFkwy vkarfjd lajpuk dk vè;;u djrh gS tSlk 
fd vuqHkkx dkVus osQ ckn ns[kk tkrk gSA mQrd dksf'kdkvksa dk ,d lewg gS ftldh mRifÙk ,d leku gksrh gS 
vkSj tks vkerkSj ij ,d lkekU; dk;Z djrk gSA mQrd ra=k ,d mQrd ;k foHkT;kstd osQ ,d Hkkx ls izkIr mQrdksa 
dk ,d lewg gS tks ikS/s osQ 'kjhj esa viuh fLFkfr dh ijokg fd, fcuk leku dk;Z djrk gSA LFkku vkSj lajpuk 
osQ vk/kj ij] ikS/ksa esa rhu mQrd ra=k gSa& ckãRoph;] Hkj.k vkSj laoguhA 



eaM vkPNn
tkbye
Ýyks,e vH;{k ckÞ;Ropk

[kaHki.kZ eè;ksRd

Liath i.kZeè;ksrd
mija/zh xqfgdk

ja/z

ok;q xqfgdk

vik{k ckÞ;Ropk
fp=k % f}chti=kh iÙkh dk vuqçLFk dkV

vH;{k 
ckÞ;Ropk
tkbye
i.kZeè;ksÙkd

mija/z 
xqfgdk
vik{k 
ckÞ;Ropk
ja/z

Ýyks,e
fp=k % ,dchti=kh iÙkh dk vuqçLFk dkV

f}chti=h ,oa ,dchti=h ikniksa ds fgLlksa dk 'kkjhj

fo'ks"krk i`"Bk/kjh 
(f}chti=kh) iRrh

lef}ik'oZ 
(,dchti=kh) iRrh

1. ,fiMfeZl ,d lqLi"V D;wfVdy 
gksrh gS] vik{k 
okáRopk esa vkerkSj 
ij vH;{k ckáRopk 
dh vis{kk ja/z cgqr 
vf/d gksrs gaSA

vik{k vkSj vH;{k 
ckáRopk nksuksa ij 
ja/zksa dh la[;k yxHkx 
leku gksrh gS] vH;{k 
ckáRoph; dksf'kdk,¡ 
vko/ZRod dksf'kdk 
esa la'kksf/r gksrh gSA

2. f'kjk,¡ lekukarj u gksdj 
tkfydk:ih 
f'kjkfoU;kl dk fuekZ.k 
djrs gaSA

,d nwljs osQ lekukarj 
gksrs gSaA

3. i.kZeè;ksÙkd nks Hkkxksa esa foHksfnr & 
Åijh •EHki.kZ vkSj 
fupyk Liatheè;ksrd

vfoHksfnr

4. eaM vkPNn ,dijrh;] jaxghu vkSj 
isjsadkbeh dksf'kdkvksa 
ls fufeZrA

,d ;k f}ijrh;] 
DyksjksIykLV ik;k tkrk 
gS] LosQysjsudkbeh

5. gkbiksMfeZl dkWysudkbeh LosQysjsUdkbeh

fo'ks"krk f}chti=kh ruk ,dchti=kh ruk
1. ckáRopk VªkbZdkse ;qDr ,dy ijr jkse osQ fcuk ,dy ijr
2. gkbiksMfeZl dksysUdkbeh LoysjsUdkbeh
3. oYoqQV iSjsadkbeh mQrd dh dbZ 

ijrksa ls cuk gksrk gSA
vuqifLFkr ij iSjasdkbeh Hkj.k 
mQrd gkbiksMfeZl ls rus osQ 
osaQnz rd ekStwn gksrk gSA

4. varLRopk ,dy Lrfjr vuqifLFkr
5. ifjjaHk iSjasdkbeh vkSj LDysjsadkbeh 

dksf'kdkvksa dh ,d ;k 
vf/d ijrkas ls cuh gksrh gSA

vuqifLFkr

6. eTtkfdj.ksa laoguh caMyksa osQ chp ik;k 
tkrk gSA

vuqifLFkr

7. eTtk 
(fiFk)

iSjasdkbeh dksf'kdkvksa ls 
cuk gksrk gSA

vuqifLFkr (rus eas eTtk xqgk 
ekStwn gksrh gS)

8. laoguh 
caMy

(a) laoguh caMy ,d 
NYys esa gksrs gSaA

(a) laoguh caMy iwjs Hkj.k 
mQrd esa fc[kjs gksrs gSaA

(b) la;qDr] eè;kfnnk#d 
rFkk [kqys

(b) la;qDr rFkk can

(c) muesa ls yxHkx lHkh 
vkdkj esa ,d leku gSaA

(c) osaQnz dh vksj cM+s vkSj 
ckgjh vkSj NksVsA

(d) iPpj osQ vkdkj dk (d) vkdkj esa vaMkdkj 
(e) caMy vkPNn vuqifLFkr (e) caMy vkPNn mifLFkr

(f) okfgdkvksa dks iafDr;ksa 
esa O;ofLFkr fd;k x;k 
(jsfM;y)

(f) okfgdkvksa dks V ;k Y 
vkdkj esa O;ofLFkr fd;k x;k

(g) Ýyks,e iSjsadkbek 
mifLFkr 

(g) Ýyks,e iSjsadkbek 
vuqifLFkr

(h) ty xqgk vuqifLFkr (h) ty oSQuky ;k xqgk 
mifLFkr (izksVkstkbye osQ 
fo?kVu ls fufeZr)

fo'ks"krk f}chti=kh ewy ,dchti=kh ewy
1. oYoqQV rqyukRed :i ls ladh.kZ cgqr foLr`r
2. varLRopk de xk<+h] oSQLiSjh 

ifV~V;k¡ vf/d mHkjh gqbZ 
gksrh gSa vkSj dksbZ ekxZ 
dksf'kdk,¡ ugha gksrh gSaA

vR;f/d xk<+k] 
oSQLisjh ifV~V;k¡ osQoy 
'kS'ko ewy vkSj ekxZ 
dksf'kdkvksa esa fn[kkbZ 
nsrh gSaA

3. ifjjEHk f}rh;d (ik'ohZ;) ewy 
vkSj ik'ohZ; foHkT;ksrd 
dks tUe nsrk gSA

osQoy ik'ohZd tM+ksa 
dks tUe nsrk gSA

4. laogu 
caMy

f}vkfnnk#d&prqjkfnnk#d 
(2&4)

cgq&vkfnnk#d 
(N% ls vf/d)

5. oaQtadfVo 
mQrd

iSjsadkbeh iSjsadkbeh ;k 
LdysjsUdkbeh gks 
ldrk gS

6. eTtk NksVk ;k vxkspj cM+k vkSj lqfodflr

f}chti=h ,oa ,dchti=h ewy f}chti=h ,oa ,dchti=h ruk

f}chti=h ,oa ,dchti=h iRRkk

ewy jkse
ckáRopk

oYoqQV
varLRopk
tkbye

eTtk

Ýyks,e

,dchti=kh ewy f}chti=kh ewy
ckáRopk jkse

ckáRopk
gkbZiksMfeZl

oYoqQV
ifjjaHk

Ýyks,e
tkbye

eTtk
eTtk fdj.ksa
oSQfEc;e
varLRopk

,dchti=kh ruk f}chti=kh ruk

D;wfVdy
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	mGrd (The Tissues)
1.	 Ård dksf'kdkvksa osQ ,d lewg dks n'kkZrk gS tks&

(a)	 lkekU; mRifÙk vkSj lkekU; dk;Z djrs gSa
(b)	 lkekU; mRifÙk vkSj fofHkUu dk;Z djrs gSa
(c)	 fHkUu mRifÙk vkSj lkekU; dk;Z djrs gSa
(d)	 fHkUu mRifÙk vkSj fofHkUu dk;Z djrs gSaA

2.	 foHkT;ksrd tks ewyksa vkSj çjksgksa osQ fljksa ij ik;k tkrk gS vkSj 
çkFkfed Ård dk fuekZ.k djrs gSa] og dgykrs gSa&
(a)	 varoZs'kh foHkT;ksrd	 (b)	 'kh"kZ foHkT;ksrd
(c)	 ik'ohZ; foHkT;ksrd	 (d)	 ;s lHkhA

3.	 LFkk;h ;k ifjiDo dksf'kdkvksa osQ laca/ esa lgh fodYi pqfu;sA
A.	 ;s dksf'kdk,¡ lajpukRed vkSj dk;kZRed :i ls fof'k"V gSaA
B.	 ;s foHkkftr gksus dh {kerk •ks nsrs gSaA
C.	 ;s Ård dk fuekZ.k djrs gSa tks ljy ;k tfVy gks ldrs gSA
(a)	 osQoy A vkSj B lgh gSa	 (b)	 osQoy C lgh gS
(c)	 osQoy A vkSj C lgh gSa	 (d)	 A, B, C lgh gSa

4.	 fuEufyf•r esa ls dkSu lk dFku iSjsUdkbek osQ lanHkZ esa lgh ugha 
gS\
(a)	 dksf'kdk fHkfÙk osQoy lsY;wykst ls cuh gksrh gSA
(b)	 dksf'kdk,¡ leO;klh gksrh gSa vkSj xksykdkj] vaMkdkj] xksy 

vkSj cgqHkqtkdkj vkfn Hkh gks ldrh gSaA
(c)	 varjdksf'kdh; LFkku vuqifLFkr gksrk gSA
(d)	 çdk'k la'ys"k.k] HkaMkj.k vkSj lzko vkfn tSls dk;Z djrk gSA 

5.	 fuEufyf•r esa ls fdl ikni tkfr esa tkbye okfgdkvksa dk 
vHkko gksrk gS\
(a)	 vke	 (b)	 ikbul
(c)	 ;wosQfyIVl	 (d)	 xqykc

6.	 dkWysUdkbek esa dksf'kdk fHkfÙk fdlosQ teko ls dksuksa ij eksVh 
gks tkrh gS\
(a)	 lqcsfju
(b)	 fyfXuu
(c)	 gsehlsY;wykst vkSj isfDVu
(d)	 oSQfY'k;e

7.	 dkWysUdkbek&
(a)	 thfor vkSj DyksjksIykLV ;qÙkQ gksrk gS
(b)	 e`r vkSj •ks•yk gksrk gS
(c)	 e`r vkSj lapf;r [kkn~; inkFkZ ;qDr gS
(d)	 thfor vkSj lapf;r [kkn~; inkFkZ ;qDr gSA

8.	 lgpj dksf'kdk,¡ fof'k"V  dksf'kdk,¡ gSa tks fd pkyuh 
ufydk rRoksa ls lVh gqbZ gksrh gSA
(a)	 LosQysjsUdkbeh	 (b)	 iSjsadkbeh
(c)	 dkWysUdkbeh	 (d)	 ckáRoph; dksf'kdk,¡

9.	 xyr feyku okys fodYi dk p;u djsaA
(a)	 tkbye rUrq & vR;f/d eksVh fHkfÙk
(b)	 tkbye iSjsadkbek & thfor vkSj dksf'kdk fHkfÙk lsY;wykst ls 

cuh gqbZ
(c)	 Ýyks,e rUrq& iSjsadkbeh dksf'kdkvksa ls cuk gqvk 
(d)	 Ýyks,e iSjsadkbek & l?ku lk;VksIykTe vkSj osQUæd

10.	 ^ckávkfnnk#d* laogu caMy dh ,slh fLFkfr gS ftlesa&
(a)	 çksVkstkbye ckgj dh vksj rFkk esVktkbye vanj dh vksj 

fLFkr gksrk gS
(b)	 esVktkbye ckgj dh vksj rFkk çksVkstkbye vanj dh vksj 

gksrk gS
(c)	 esVktkbye ik'ohZ; Hkkx dh vksj rFkk çksVkstkbye vanj dh 

vksj fLFkr gksrk gS 
(d)	 çksVkstkbye ik'ohZ; Hkkx dh vksj rFkk esVktkbye vanj dh 

vksj fLFkr gksrk gSA

11.	 tkbye iSjsadkbek HkaMkj.k djrk gS&
(a)	 LVkpZ vkSj jsflu dk	 (b)	xksan vkSj VSfuu dk
(c)	LVkpZ vkSj VSfuu dk	 (d)	ySVsDl vkSj E;wflyst dkA

12.	 I.	 ;s Ård ijrksa ;k iSp osQ :i esa ik, tkrs gSaA 
II.	 buesa dksf'kdk,¡ gksrh gSa tks fdukjksa ij eksVh gksrh gSaA
III.	buesa vDlj DyksjksIykLV gksrk gSA
IV.	bu Årdksa esa varjdksf'kdh; LFkku vuqifLFkr gksrs gSaA
V.	 os ikS/ksa osQ c<+rs Hkkxksa dks ;kaf=kd lgk;rk çnku djrs gSaA
mijksÙkQ fo'ks"krk,a fuEufyf[kr esa ls fdl mQrd ls lacaf/r gSa\
(a)	laogu Ård	 (b)	dkWysUdkbek
(c)	iSjsadkbek	 (d)	ljy LDysjsadkbek

13.	 ck¡l vkSj ?kkl dh yEckbZ fdldh xfrfof/ ls c<+rh gS\
(a)	f}rh;d foHkT;ksrd	 (b)	ik'ohZ; foHkT;ksrd
(c)	'kh"kZ foHkT;ksrd	 (d)	varoZs'kh foHkT;ksrd

14.	 fn, x, dFkuksa dks i<+sa vkSj lgh fodYi dk p;u djsaA
dFku I % Ýyks,e •k| inkFkks± dks lkekU;r% ifÙk;ksa ls ikni osQ 
vU; Hkkxksa rd igq¡pkrk gSA
dFku II % ,saft;ksLieZ esa Ýyks,e pkyuh ufydk rRo] lgpj 
dksf'kdk,¡] Ýyks,e iSjsadkbek vkSj Ýyks,e rUrq ls feydj cuk 
gksrk gSA
(a)	dFku I vkSj dFku II nksuksa lgh gSaA
(b)	dFku I vkSj dFku II nksuksa xyr gSaA
(c)	dFku I lgh gS ysfdu dFku II xyr gSA
(d)	dFku I xyr gS ysfdu dFku II lgh gSA

15.	 pkyuh ufydkvksa dk dk;Z fu;af=kr fd;k tkrk gS&
(a)	pkyuh ufydk rRo osQ lk;VksIykTe }kjk
(b)	pkyuh ufydk rRo osQ osQUæd }kjk
(c)	lgpj dksf'kdkvksa osQ osQUnzd }kjk
(d)	lgpj dksf'kdkvksa osQ lk;VksIykTe }kjkA
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16.	 fuEu esa ls dkSu lk dFku lR; gS\
(a)	okfgdk;sa yach csyukdkj ufydk leku lajpuk gSaA
(b)	okfgdkvksa osQ fljs uqdhys gksrs gSaA 
(c)	okfgfudk,¡ thfor dksf'kdk,¡ gSaA
(d)	okfgfudkvksa esa çksVksIykTe gksrk gSA

17.	 tfVy Ård esa lfEefyr gksrs gSa& 
(a)	dkWysUdkbek	 (b)	'kh"kZ foHkT;ksrd
(c)	Ýyks,e	 (d)	i.kZeè;ksrdA

18.	 laogu esa tkbye okfgdkvksa dk dk;Z gS&
(a)	Hkkstu dk lapkyu	 (b)	ty vkSj •fut dk lapkyu
(c)	gkekZsu dk lapkyu	 (d)	;s lHkhA

	mGrd ra= (The Tissue System)
19.	 Hkj.k Ård ra=k esa lfEefyr gksrs gSa&

(a)	,fiMfeZl vkSj laoguh caMyksa dks NksM+dj lHkh Ård
(b)	,fiMfeZl vkSj oYoqQV
(c)	,aMksMfeZl ls vkarfjd lHkh Ård
(d)	,aMksMfeZl ls ckgj lHkh ÅrdA

20.	 fuEufyf•r esa ls dkSu lk ckáRoph; Ård ra=k dk fgLlk ugha 
gS\
(a)	lgpj dksf'kdk,¡	 (b)	Ropk jkse
(c)	ewy jkse	 (d)	}kj dksf'kdk,¡

21.	 D;wfVdy fdl Hkkx esa vuqifLFkr gksrk gS\
(a)	ruk	 (b)	i.kZ
(c)	iq"i	 (d)	ewy

22.	 .  (i)   ,   (ii)  dksf'kdkvksa dk ,ddksf'kdh; nh?khZdj.k gS vkSj 
feêðh ls    (iii)   vkSj    (iv)    dks vo'kksf"kr djus esa enn djrk 
gSA
fjÙkQ LFkkuksa dks mfpr 'kCnksa ls Hkfj,A
(a)	(i) Ropk jkse] (ii) gkbiksMeZy] (iii) oSQfY'k;e vk;u] (iv) 

foVkfeu
(b)	(i) ewy jkse] (ii) ,ihMeZy] (iii) ty] (iv) •fut yo.k
(c)	 (i) ewy jkse] (ii) gkbiksMeZy] (iii) oSQfY'k;e vk;u] (iv) ty
(d)	(i) Ropk jkse] (ii) ,aMksMeZy] (iii) ty] (iv) vU; rRo

23.	 la;qÙkQ laogu caMy lkekU;r% mifLFkr gksrs gSa&
(a)	ewy esa	 (b)	rus esa
(c)	iÙkh esa	 (d)	nksuksa (b) vkSj (c)

24.	 Ropk jkse lgk;rk djrs gaS
(a)	ok"iksRltZu osQ dkj.k gksus okyh ty gkfu dks jksdus esa
(b)	xSlksa osQ vknku çnku esa
(c)	;kaf=kd lgk;rk miyC/ djokus esa
(d)	;s lHkhA

25.	 ?kkl esa] }kj dksf'kdk,¡ gksrh gSa&
(a)	fdMuh osQ vkdkj dh	 (b)	<ksydkdkj
(c)	Macykdkj	 (d)	lse osQ vkdkj dhA

26.	 f}chti=kh ruksa esa] tkbye vkSj Ýyks,e osQ chp esa 
ekStwn gksrk gSA
(a)	ifjjEHk	 (b)	oSQfEc;e 
(c)	fiFk	 (d)	oYoqQV 

27.	 lgk;d dksf'kdk,¡ fof'k"V dksf'kdk,¡ gSa tks&
(a)	}kj dksf'kdkvksa osQ vkl&ikl gksrh gSa
(b)	ja/z dksf'kdk osQ vklikl gksrh gSa
(c)	ja/z dksf'kdk dh vuqifLFkfr esa gksrh gSa
(d)	}kj dksf'kdk dh vuqifLFkfr esa gksrh gSaA

28.	 fuEufyf•r esa ls dkSu ikS/ksa esa f}rh;d Årdksa osQ fuekZ.k osQ 
fy, ftEesnkj gksrk gS\
(a)	iSQlhoqQyj laogu oSQfEc;e	
(b)	var%iwyh; oSQfEc;e
(c)	dkWoZQ oSQfEc;e
(d)	;s lHkh

	f}chti=h vkSj ,dchti=h ikniksa dk 
'kkjhj (Anatomy of Dicotyledonous and
Monocotyledonous Plants)

29.	 ,fiMfeZl D;wfVdy ls <dk gksrk gS] ftlesa Ropk jkse vkSj oqQN 
ja/z gksrs gSa] ;g fdldh fo'ks"krk gS\
(a)	ewy	 (b)	f}chti=kh ruk
(c)	laogu caMy	 (d)	,dchti=kh ruk

30.	 ?kkl dh iÙkh dh Åijh lrg ij mifLFkr cM+h] •kyh vkSj 
jaxghu dksf'kdkvksa dks _______ dgk tkrk gSA
(a)	vko/ZRod dksf'kdk,¡ 	 (b)	eè;ksÙkd iSjsadkbek
(c)	Liath iSjsadkbek	 (d)	lgk;d dksf'kdk,¡

31.	 dkSu lh dksf'kdk,¡ DyksjksIykLV lfgr gksrh gSa vkSj ja/zksa osQ •qyus 
vkSj can gksus osQ Øe dks fu;af=kr djrh gSa\
(a)	D;wfVdy dksf'kdk	 (b)	ja/z dksf'kdk 
(c)	}kj dksf'kdk	 (d)	lgk;d dksf'kdk 

32.	 ,dchti=kh ruksa esa] laogu caMy gksrs gSa&
(a)	la;qÙkQ vkSj •qys
(b)	la;qÙkQ vkSj can
(c)	iwjs Hkj.k Ård esa fc•js gq,
(d)	nksuksa (b) vkSj (c)

33.	 i`"Bk/kjh iÙkh esa Liath iSjsUdkbek dk vkdkj  gksrk gSA
(a)	vaMkdkj	 (b)	oxkZdkj
(c)	vk;rkdkj	 (d)	iapHkqth

34.	 datadfVo Ård  Ård ls cuk gksrk gSA
(a)	iSjsUdkbeh dksf'kdkvksa] vFkkZRk] tkbye vkSj Ýyks,e osQ chp 

esa
(b)	�LosQysjsudkbeh dksf'kdkvksa] vFkkZr] tkbye vkSj Ýyks,e osQ 

chp esa
(c)	�dkWysUdkbeh dksf'kdkvksa] vFkkZRk] tkbye vkSj Ýyks,e osQ 

chp esa
(d)	�foHkT;ksrdh dksf'kdkvksa] vFkkZRk] tkbye vkSj Ýyks,e osQ 

chp esa
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35.	 oYoqQV dh lcls Hkhrjh ijr  dgykrh gSA
(a)	,fiMfeZl	 (b)	oSQLisfj;u ifêð;k¡
(c)	,aMksMfeZl	 (d)	ifjjEHk

36.	 ,aMksMfeZl dh oSQLisfj;u ifêð;ksa esa tek ekse;qÙkQ inkFkZ  
gksrk gSA
(a)	isfDVu	 (b)	lwcsfju
(c)	lsY;wykst	 (d)	fyXuhu

37.	 iÙkh esa eslksfiQy Ård mifLFkr gksrk gS&
(a)	Åijh vkSj fupys ,fiMfeZl osQ chp esa
(b)	fupys ,fiMfeZl osQ uhps 
(c)	,aMksMfeZl vkSj ifjjEHk osQ chp esa
(d)	,aMksMfeZl osQ uhps vkSj ifjjEHk osQ Åij

38.	 ifjjEHk mifLFkr gksrk gS&
I.	 Ýyks,e osQ Bhd Åij
II.	 ,aMksMfeZl osQ vkarfjd lrg ij
lgh fodYi dks pqfu;sA
(a)	I lgh gS] ysfdu II xyr gSA
(b)	II lgh gS] ysfdu I xyr gSA
(c)	 I vkSj II lgh gSaA
(d)	I vkSj II xyr gSaA

39.	 fuEufyf•r dFkuksa ij fopkj djsa vkSj lgh fodYi pqusaA
I.	 ,d f}chti=kh ewy esa] Ng ls vf/d (cgqvkfnnk#d) 

tkbye caMy gksrs gSaA
II.	 f}chti=kh ewy esa oYoqQV dh lcls Hkhrjh ijr ,.MksMfeZl 

gksrh gSA
III.	 f}chti=kh ewy esa Ýyks,e tkbye ls iSjsUdkbeh dksf'kdkvksa 

}kjk vyx gks tkrs gSa ftls datafDVo Ård osQ :i esa tkuk 
tkrk gSA

(a)	 I lgh gS] ysfdu II vkSj III xyr gSaA
(b)	II lgh gS] ysfdu I vkSj III xyr gSaA
(c)	 I xyr gS] ysfdu II vkSj III lgh gSaA
(d)	III xyr gS] ysfdu I vkSj III lgh gaSA

40.	 ,dchti=kh ewy osQ f}chti=kh ewy ls fHkUu gksus oQk dkj.k gS&
(a)	vjh; laogu caMy
(b)	cM+h vkSj lqfodflr fiFk
(c)	cgqvkfnnk#d tkbye caMy
(d)	nksuksa (b) vkSj (c)

41.	 ySfeuk ls i`"Bk/kjh iÙkh dk vuqizLFk dkV rhu eq[; Hkkxksa dks 
n'kkZrk gS vFkkZr~] ,fiMfeZl]   A   vkSj laogu ra=kA    B   ,fiMfeZl 
esa lkekU;r%   C   ,fiMfeZl dh rqyuk esa vf/d ja/z gksrs gSaA
A, B vkSj C dk lgh la;kstu pqusaA
(a)	A&eslksfiQy] B&vH;{k] C&vik{k
(b)	A&,aMksMfeZl] B&vH;{k] C&vik{k
(c)	A&,aMksMfeZl] B&vik{k] C&vH;{k
(d)	A&eslksfiQy] B&vik{k] C&vH;{k

42.	 f}chti=kh rus esa] laogu caMy gksrs gS& 
(a)	vla[; fc•js gq,	 (b)	oy; esa O;ofLFkr 
(c)	oSQfEc;e osQ fcuk	 (d)	caMy vkPNn ls f?kjs gq,A

43.	 iÙkh esa laogu caMy ik, tkrs gSa&
(a)	f'kjkvksa esa	 (b)	•EHk Ård esa
(c)	fupyh ,fiMfeZl esa	 (d)	Åijh ,fiMfeZl esaA

44.	 jEHk cuk gksrk gS& 
(a)	osQoy laogu caMy ls
(b)	fiFk vkSj laogu caMy ls
(c)	oYoqQV vkSj ,aMksMfeZl ls
(d)	fiFk vkSj oYoqQV lsA

	f}rh;d o`fº (Secondary Growth)
45.	 ifjpeZ esa gksrk gS&

I.	 iSQye	 II.	 iQykstu
III.	iSQyksMeZ 
lgh fodYi dks pqfu;sA
(a)	osQoy I vkSj II	 (b)	osQoy II vkSj III
(c)	osQoy III vkSj I	 (d)	 I, II vkSj III

46.	 tc clar vkSj 'kjn dk"B nksuksa dks {kSfrt :i ls dkVk tkrk gS] 
rks ;s loasQfær oy; osQ :i esa fn•kbZ nsrh gS ftls   
dgk tkrk gSA
(a)	var% nk#	 (b)	i'p dk"B
(c)	jl dk"B	 (d)	okf"kZd oy;

47.	 fn, x, dFkuksa dks if<,A
I.	 f}rh;d o`f¼ osQ nkSjku] laogu oSQfEc;e }kjk ,d iw.kZ oy; 

dk fuekZ.k gksrk gSA
II.	 varjkiwyh; (baVjiSQfloqQyj) oSQfEc;e eTtk fdj.k 

dksf'kdkvksa ls mRiUu gksrk gSA
III.	 gkekZsu dh fØ;k osQ dkj.k laogu oSQfEc;e osQ vanj dh 

rjiQ tkbye vkSj ckgj dh rjiQ Ýyks,e dk fuekZ.k gksrk 
gSA

lgh fodYi dks pqfu;sA
(a)	I vkSj II	 (b)	II vkSj III
(c)	 I vkSj III	 (d)	I, II vkSj III

48.	    A    de ?kuRo okyh dk"B vkSj    B     vf/d ?kuRo okyh 
dk"B gksrh gSaA
A vkSj B osQ fy, fodYiksa dk lgh la;kstu pqusaA
(a)	A&'kjn dk"B_ B&clar dk"B 
(b)	A&clar dk"B_ B&'kjn dk"B 
(c)	A&'kjn dk"B_ B&i'p dk"B 
(d)	A&clar dk"B_ B&vxz dk"B 

49.	 vUr% dk"B] jl dk"B ls fHkUu gksrh gS&
(a)	fdj.ksa vkSj rarqvksa dh mifLFkfr esa
(b)	okfgdkvksa vkSj isjsadkbek dh vuqifLFkfr esa
(c)	e`r rFkk xSj&lapkyu rRoksa osQ dkj.k
(d)	dhVksa vkSj jksxtudksa osQ çfr llsIVcy gksus osQ dkj.kA

50.	 dkWoZQ osQ ikuh osQ çfr vikjxE; gksus dk dkj.k gS&
(a)	dksf'kdk fHkfÙk esa fyfXuu dk teko
(b)	dksf'kdk dh l?kurk
(c)	dksf'kdk fHkfÙk esa lwcsfju dk teko
(d)	;s lHkh
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	mGrd ra= (The Tissue System)
1.	 ,fiMeZy Ård ra=k esa  lfEefyr ugha gksrs gSaA

(a)	Ropk jkse vkSj ewy jkse	 (b)	ljy LFkk;h Ård
(c)	ja/z	 (d)	D;wfVdy

2.	 iÙkheè;ksrd dksf'kdk,¡ _______ esa ik;h tkrh gSaA
(a)	ewy	 (b)	rus	 (c)	ifRr;ksa	 (d)	iq"i

3.	 fuEufyf•r esa ls dkSu lk dFku ja/z ra=k osQ fy, lR; ugha gS\
(a)	}kj dksf'kdkvksa esa izk;% DyksjksIykLV vkSj ekbVksdkWfUMª;k gksrs 

gSaA
(b)	}kj dksf'kdk,¡ lnSo lgk;d dksf'kdkvksa ls f?kjh jgrh gSaA
(c)	ja/z xSlh; fofue; esa 'kkfey gksrs gSaA
(d)	}kj dksf'kdkvksa dh Hkhrjh fHkfÙk eksVh gksrh gSaA

4.	 }kj dksf'kdkvksa vkSj i.kZeè;ksrd dksf'kdkvksa dh ,d lkekU; 
fo'ks"krk gS&
(a)	DyksjksIykLV dh mifLFkfr
(b)	Macykdkj lajpuk 
(c)	vyx&vyx eksVh dksf'kdk fHkfÙk
(d)	leku :i ls iryh dksf'kdk fHkfÙkA

5.	 xSlksa dk fofue; ,oa ok"iksRltZu çfØ;k fdlosQ }kjk fu;af=kr 
gksrh gS\
(a)	okrja/z	 (b)	ja/z
(c)	gk;MkFkksM~l (tyjU/z)	 (d)	U;wesVksiQksj ('oluewy)

6.	 fn, x, vkjs•ksa esa A ls D dks igpkusa vkSj lgh fodYi pqusaA

A
B
C
D

(a)	A&ckáRoph; dksf'kdk,¡] B&}kj dksf'kdk,¡] C&lgk;d 
dksf'kdk,¡] D&DyksjksIykLV 

(b)	A&ckáRoph; dksf'kdk,¡] B&lgk;d dksf'kdk,¡]  
C& DyksjksIykLV] D&}kj dksf'kdk,¡

(c)	A&ckáRoph; dksf'kdk,¡] B&DyksjksIykLV] C&lgk;d 
dksf'kdk,¡] D&}kj dksf'kdk,¡

(d)	A&}kj dksf'kdk,¡] B&DyksjksIykLV] C&lgk;d dksf'kdk,¡] 
D&ckáRoph; dksf'kdk,¡

7.	 fn, x, dFkuksa dks i<+sa vkSj lgh fodYi pqusaA
I.	 ,fiMeZy dksf'kdkvksa esa FkksM+h ek=kk esa lkbVksIykTe vkSj ,d 

cM+h jl/kuh gksrh gSA
II.	 ewyksa esa ekse dh ijr D;wfVdy vuqifLFkr gksrh gSaA
III.	ewy jkse ,ddksf'kdh; gksrs gSa] tcfd rus osQ jkse@Ropkjkse 

izk;% cgqdksf'kdh; gksrs gSaA

IV.	Ropkjkse 'kkf•r@v'kkf•r] eqyk;e@dBksj vkSj lzkoh ;k 
ok"iksRltZu jks/kRed gksrs gSaA

V.	 }kj dksf'kdk,¡ f}chti=kh esa Macykdkj vkSj ,dchti=kh 
(mnkgj.k &?kkl) esa lse osQ vkdkj dh gksrh gSaA

(a)	osQoy I vkSj II dks NksM+dj lHkh
(b)	osQoy III dks NksM+dj lHkh
(c)	osQoy II vkSj IV dks NksM+dj lHkh
(d)	osQoy V dks NksM+dj lHkh

8.	 xyr dFkuksa dk p;u djasA
I.	 ,fiMfeZl }kjk ty dh vR;f/d gkfu dks jksdk tkrk gSA
II.	 ja/z ,fiMeZy Ård ls fodflr gksrs gSaA
III.	çdk'k la'ys"k.k iÙkh osQ Hkj.k Årdksa dk çkFkfed dk;Z gSA
(a)	I vkSj II	 (b)	II vkSj III
(c)	 III vkSj I	 (d)	buesa ls dksbZ ugha 

9.	 ,fiMfeZl vf/dka'kr% ekse dh ,d eksVh ijr ls <dk gksrk gS 
ftls dgk tkrk gS&
(a)	D;wfVdy	 (b)	lwcsfju	 (c)	fyfXuu	 (d)	;s lHkh 

10.	 ja/zh ra=k cus gksrs gaS& 
(a)	ja/zh; fNnz ls	 (b)	}kj dksf'kdk ls
(c)	lgk;d dksf'kdkvksa ls	 (d)	;s lHkhA 

11.	 Ropk jkse fdlosQ ckáRoph; jkse gksrs gSa\
(a)	çkFkfed ewy	 (b)	çkFkfed ruk
(c)	çkFkfed iÙkh	 (d)	f}rh;d ewy

12.	 •qys laogu caMy esa&
(a)	çkFkfed vkSj f}rh;d tkbye osQ chp oSQfEc;e mifLFkr 

gksrk gSA
(b)	çkFkfed vkSj f}rh;d Ýyks,e osQ chp oSQfEc;e mifLFkr 

gksrk gSA
(c)	tkbye vkSj Ýyks,e osQ chp oSQfEc;e mifLFkr gksrk gSA 
(d)	tkbye vkSj Ýyks,e osQ chp oSQfEc;e vuqifLFkr gksrk gSA

13.	 I.	 ckáRoph; dksf'kdk,¡	 II.	 ja/z
III.	Ropk jkse			   IV.	ewy jkse
;g fdlosQ xq.k gSa\
(a)	ckáRoph; Ård ra=k 	 (b)	Hkj.k Ård ra=k
(c)	ekSfyd Ård ra=k	 (d)	laoguh Ård ra=k 

14.	 uhps fn, x, fp=k esa A, B vkSj C osQ laca/ esa laogu caMy osQ 
çdkj dks igpkusaA

tkbye

Ýyks,e
tkbye

Ýyks,e
Ýyks,e
oSQfEc;e
tkbye

A B C
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(a)	A&la;qÙkQ can] B&la;qÙkQ •qyk] C&vjh; 
(b)	A&vjh;] B&la;qÙkQ •qyk] C&la;qÙkQ can
(c)	A&vjh;] B&la;qÙkQ can] C&la;qÙkQ •qyk
(d)	A&la;qÙkQ •qyk] B&la;qÙkQ can] C&vjh;

15.	 D;wfVdy  osQ ckgj ekStwn gksrh gSaA
(a)	,fiMfeZl	 (b)	,aMksMfeZl 
(c)	gkbiksMfeZl	 (d)	nksuksa (a) vkSj (b)

16.	 }kj dksf'kdkvksa dh ckgjh fHkfÙk;k¡ (ja/z fNæ ls nwj)   A   gksrh 
gSa tcfd vkarfjd fHkfÙk;k¡ (ja/z fNæ dh vksj)   B   gksrh gSaA
A vkSj B osQ fy, lgh la;kstu pqfu;sA 
(a)	A&eksVh] B&iryh 	
(b)	A&iryh] B&eksVh 
(c)	A&iryh] B&Hkh iryh 
(d)	A&eksVh] B&Hkh eksVh

17.	 çkFkfed ikni 'kjhj dh lcls ckgjh ijr gS&
(a)	,aMksMfeZl	 (b)	,fiMfeZl 
(c)	eslksMfeZl	 (d)	jEHkA

18.	 ikni osQ dkSu ls Hkkx esa D;wfVdy mifLFkr gksrk gS\
(a)	iÙkh	 (b)	ewy
(c)	ruk	 (d)	nksuksa (a) vkSj (c)

19.	 iÙkh esa] Hkj.k Ård cuk gksrk gS&
(a)	,fiMfeZl ls
(b)	laogu Ård ls
(c)	i.kZeè;ksrd dksf'kdkvksa ls
(d)	eTtk fdj.kksa lsA

20.	   A   ifÙk;ksa dh ckáRopk esa mifLFkr lajpuk,¡ gSaA os ok"iksRltZu 
dh çfØ;k dks vkSj   B   vknku çnku dks fu;af=kr djrs gSaA ;g nks 
lse osQ vkdkj dh dksf'kdkvksa ls cuk gS ftls   C   dksf'kdkvksa 
osQ uke ls tkuk tkrk gSaA fuEufyf•r fodYiksa esa ls A, B vkSj 
C dk lgh la;kstu pqusaA
(a)	A–ja/z] B–xSlh;] C–}kj
(b)	A–okrja/z] B–xSlh;] C–lgk;d
(c)	A–ja/z] B–ty] C–lgk;d
(d)	A–okrja/z] B–ty] C–}kj 

21.	vfHkdFku (A) % }kj dksf'kdk,¡ fof'k"V ,fiMeZy dksf'kdk,¡ gSaA
dkj.k (R) % ja/z ifÙk;ksa dh ,fiMfeZl esa ik, tkrs gSaA
(a)	vfHkdFku vkSj dkj.k nksuksa lgh gS vkSj dkj.k] vfHkdFku 

dh lgh O;k[;k gSA
(b)	vfHkdFku vkSj dkj.k nksuksa lgh gS ysfdu dkj.k] vfHkdFku 

dh lgh O;k[;k ugha gSA
(c)	vfHkdFku lgh gSa] ysfdu dkj.k xyr gSA
(d)	dFku vkSj dkj.k nksuksa xyr gSaA

	f}chti=h vkSj ,dchti=h ikniksa dk 
'kkjhj (Anatomy of Dicotyledonous and
Monocotyledonous Plants)

22.	 ,dchti=kh ikS/ksa esa ifÙk;ksa dk lrg {ks=k  dh lgk;rk 
ls fofu;fer gks ldrk gSA 
(a)	i.kZeè;ksrd dksf'kdk,¡	 (b)	isjsadkbeh dksf'kdk,¡
(c)	vko/ZRod dksf'kdk,¡	 (d)	}kj dksf'kdk,¡ 

23.	 fn, x, gsyh,uFkl osQ rus osQ 
vuqçLFk dkV esa oqQNsd {ks=kksa 
dks v{kjksa osQ }kjk n'kkZ;k x;k 
gSaA og mÙkj pqusa ftlesa ;s v{kj 
muosQ }kjk n'kkZ, x, Hkkxksa ls 
lgh <ax ls esy •krs gksaA
(a)	A = ckáRoph; jkse]
	 B = ,fiMfeZl
	 C = gkbiksMfeZl (dkWysUdkbek)] D = isjsadkbek]
	 E = eaM vkPNn
(b)	A = ,fiMfeZl] B = ckáRoph; jkse] C = isjsadkbek]  

D = eaM vkPNn] E = gkbiksMfeZl (dkWysUdkbek)
(c)	A = ckáRoph; jkse] B = ,fiMfeZl] C = isjsadkbek]  

D = gkbiksMfeZl (dkWysUdkbek)] E = eaM vkPNn
(d)	�A = ckáRoph; jkse] B = ,fiMfeZl] C = gkbiksMfeZl 

(dkWysUdkbek)] D = eaM vkPNn] E = isjsadkbek

24.	 ,fiMfeZl vkSj isjhlkbfdy osQ chp dbZ ijrksa esa O;ofLFkr 
dksf'kdkvksa dks  dgk tkrk gSA
(a)	fiFk	 (b)	jEHk
(c)	eTtk fdj.ksa	 (d)	oYoqQV

25.	 f}rh;d o`f¼ osQ nkSjku ik'oZ ewyksa vkSj laogu oSQfEc;e dk 
fuekZ.k f}chti=kh ewy esa  dh xfrfof/ osQ dkj.k gksrk 
gSA
(a)	,aMksMfeZl	 (b)	ifjjEHk
(c)	oSQLisfj;u ifêð;k¡	 (d)	isfjMeZ

26.	 f}chti=kh tM+ dh rqyuk esa ,dchti=kh tM+ksa esa&
(a)	tkbye caMy vf/d gksrs gSa
(b)	Ýyks,e caMy vf/d gksrs gSa
(c)	Ýyks,e caMy de gksrs gSa
(d)	tkbye caMy de gksrs gSaA 

27.	 fn, x, fp=k esa f}chti=kh ewy osQ 

A
B
C

D

jEHk osQ vuqçLFk dkV esa fofHkUu 
Hkkxksa dks v{kjksa }kjk n'kkZ;k x;k gS] 
og mÙkj pqusa ftlesa ;s v{kj muosQ 
}kjk n'kkZ, x, Hkkxksa ls lgh <ax ls 
esy •krs gksaA
(a)	A&,aMksMfeZl] B&datdfVo Ård] 

C&esVktkbye] D&çksVkstkbye

A
B
E
C

D
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(b)	A&,aMksMfeZl] B&ifjjEHk] C&çksVkstkbye] D&esVktkbye
(c)	A&ifjjEHk] B&datoaQfVo Ård] C&esVktkbye]

D&çksVkstkbye
(d)	A&,aMksMfeZl] B&datoaQfVo Ård] C&çksVkstkbye] 

D&esVktkbye

28.	 ,dchti=kh iÙkh dk i.kZeè;ksrd fdlesa foHksfnr ugha gksrk gS\
(a)	•EHk isjsadkbek	 (b)	Liath isjsadkbek
(c)	vko/ZRod dksf'kdk,¡	 (d)	nksuksa (a) vkSj (b)

29.	 fiFk vkSj oYoqQV foHksfnr ugha gksrs gSa&
(a)	,dchti=kh rus esa	 (b)	f}chti=kh rus esa
(c)	,dchti=kh ewy esa	 (d)	f}chti=kh ewy esaA

30.	 fn, x, ,dchti=kh iÙkh osQ vuqçLFk dkV esa lgh fodYi dks 
pqudj A ls E dh igpku dfj,A 

A

B
C

D

E

(a)	A&vik{k ,fiMfeZl] B&tkbye] C&i.kZeè;ksrd] D&vH;{k 
,fiMfeZl] E&Ýyks,e 

(b)	A&vik{k ,fiMfeZl] B&Ýyks,e] C&i.kZeè;ksrd] D&vH;{k 
,fiMfeZl] E&tkbye

(c)	A&vH;{k ,fiMfeZl] B&Ýyks,e] C&i.kZeè;ksrd] D&vik{k 
,fiMfeZl] E&tkbye

(d)	A&vH;{k ,fiMfeZl] B&tkbye] C&i.kZeè;ksrd] D&vik{k 
,fiMfeZl] E&Ýyks,e

31.	 ik'oZ tM+sa fdlosQ foHkktu ls mRiUu çkbeksfMZ;k ls fodflr gksrh 
gSa\
(a)	ifjjEHk dksf'kdk,a	 (b)	ckáRoph; dksf'kdk,a 
(c)	,aMksMeZy dksf'kdk,a	 (d)	oYoqQVh; dksf'kdk,a

32.	 iÙkh dh vik{k lrg ij lkekU;r&
(a)	vH;{k vf/peZ dh rqyuk esa de ja/z gksrs gSa
(b)	vH;{k vf/peZ dh rqyuk esa vf/d ja/z gksrs gSa
(c)	vH;{k vf/peZ dh rqyuk esa leku ja/z gksrs gSa
(d)	•fut yo.kksa dks vo'kksf"kr djus osQ fy, jkse gksrs gSaA

33.	 f}chti=kh rus osQ laogu caMy osQ lanHkZ esa lgh fodYi dk 
p;u djsaA
(a)	la;qÙkQ
(b)	•qyk
(c)	eè;vkfnnk#d çksVkstkbye
(d)	;s lHkh

34.	 oSQLisfj;u ifêð;k¡ ewy osQ  Hkkx esa mifLFkr gksrh gSaA
(a)	ewyh; Ropk	 (b)	oYoqQV
(c)	ifjjEHk	 (d)	,aMksMfeZl

35.	 f}chti=kh ewy esa oYoqQV cuk gksrk gS&
(a)	isjsadkbeh Ård ls
(b)	,aMksMeZy Ård ls
(c)	LosQysjsUdkbeh Ård ls
(d)	nksuksa (a) vkSj (b)

36.	 ?kkl esa] f'kjkvksa osQ lkFk oqQN vH;{k ckáRoph;@,fiMeZy 
dksf'kdk,a Lo;a dks cM+h] •kyh] jaxghu dksf'kdkvksa esa ifjofrZr 
dj ysrh gSa ftUgsa dgk tkrk gS&
(a)	vko/ZRod dksf'kdk,¡	 (b)	lgpj dksf'kdk,¡
(c)	}kj dksf'kdk,¡	 (d)	lgk;d dksf'kdk,¡

37.	 fuEu esa ls fdlesa cgqvkfnnk#d fLFkfr ik;h tkrh gSa\
(a)	,dchti=kh ruk	 (b)	,dchti=kh iÙkh
(c)	,dchti=kh ewy	 (d)	f}chti=kh ruk

38.	 fn, x, fp=k esa A ls D dks 
igpkusa vkSj lgh fodYi dks 
pqfu,A
(a)	A&gkbiksMfeZl] B&tkbye] 

C&Ýyks,e] D&Hkj.k Ård
(b)	A& gkbiksMfeZl] B&Ýyks,e] 

C&tkbye] D&Hkj.k Ård
(c)	A&,aMksMfeZl] B&Ýyks,e] C&tkbye] D&Hkj.k Ård
(d)	A&ckáRopk] B&tkbye] C&Ýyks,e] D&Hkj.k Ård

39.	 •EHk iSjsUdkbek vkSj Liath iSjsUdkbek ifÙk;ksa osQ  esa ik, 
tkrs gSaA
(a)	,fiMfeZl	 (b)	laogu ra=k
(c)	i.kZeè;ksrd	 (d)	,aMksMfeZl

40.	 vuhrk ,dchti=kh vkSj f}chti=kh ikni ewyksa osQ laoguh caMyksa 
dk vè;;u djuk pkgrh gSA muosQ csgrj voyksdu osQ fy, 
fuEufyf•r esa ls dkSu lk dkV lcls mi;qÙkQ ekuk tk,xk\ 
(a)	vuqçLFk dkV	 (b)	vuqnSè;Z dkV
(c)	yacor dkV	 (d)	(a) vkSj (b) nksuksa

41.	 ,ihCysek fdldk oSdfYid uke gS\
(a)	rus dh ckáRopk 	 (b)	iÙkh dh ckáRopk
(c)	ewy dh ckáRopk	 (d)	;s lHkh

42.	 f}chti=kh ewy osQ fuEufyf•r esa ls fdl Hkkx esa Li'kZjs•k osQ 
lkFk&lkFk vjh; fHkfÙk;ksa esa lqcsfju dk teko gksrk gS\
(a)	ckáRopk	 (b)	varLRopk
(c)	oYoqQV	 (d)	ifjjaHk

43.	 f}chti=kh ewy osQ laca/ esa vlqesfyr ;qXe dk p;u dhft,A
(a)	lcls ckgjh ijr & ewyh; Ropk
(b)	lcls Hkhrjh ijr & gkbiksMfeZl
(c) dSLisfj;u fu{ksi.k & lqcsfju 
(d) ik'oZ ewy& ifjjaHk

A

B

D
C
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	mGrd 
(The Tissues)

1.	 'kh"kZLFk foHkT;ksrd dh lgk;rk ls tM+ ,oa rus dh yEckbZ esa 
o`f¼ dks   A   o`f¼ dgrs gSaA çkFkfed fodkl osQ vfrfjÙkQ vf/
dka'k f}chti=kh ikS/ksa dh ifjf/ esa o`f¼ dks   B   o`f¼ dgrs gSaA
mijksÙkQ vuqPNsn osQ laca/ esa A vkSj B dk lgh la;kstu pqusaA
(a)	A&çkFkfed _ B&f}rh;d
(b)	A&f}rh;d _ B&çkFkfed
(c)	A&f}rh;d _ B&r`rh;d
(d)	A&çkFkfed _ B&r`rh;d

2.	 tkbye dk dkSu lk rRo vko`rchth ikS/ksa dh fo'ks"krk gS\
(a)	okfgfudk
(b)	tkbye isjsadkbek
(c)	okfgdk,¡
(d)	tkbye rUrq 

3.	 tfVy Ård gksrs gSa&
(a)	,d ls vf/d izdkj dh dksf'kdkvksa ls cus gq,
(b)	tkbye vkSj Ýyks,e 
(c)	isjsadkbek vkSj LDysjsadkbek
(d)	nksuksa (a) vkSj (b)

44.	 nh xbZ fo'ks"krkvksa (A-D) osQ vk/kj ij lgh fodYi dk p;u 
djsa] ftuls os lacaf/r gSaA
(A)	oSQfEc;e – mifLFkr
(B)	eTtk & vLi"V
(C)	dSLisfj;u iêðh & mifLFkr
(D)	laoguh caMy – vjh;
(a)	f}chti=kh ruk	 (b)	,dchti=kh ruk
(c)	f}chti=kh ewy	 (d)	,dchti=kh ewy

45.	 ,dchti=kh ewy esa Ård ra=k osQ lapkyu osQ laca/ esa fuEufyf•r 
esa ls dkSu lk dFku lgh gS\
(a)	tkbye vkSj Ýyks,e vyx&vyx f=kT;kvksa esa oSdfYid 

rjhosQ ls O;ofLFkr gksrs gSaA 
(b)	;g çk;% vjh; vkSj •qys gksrs gaSA
(c)	tkbye vkSj Ýyks,e la;qÙkQ :i ls ,d gh f=kT;k ij fLFkr 

gksrs gSaA
(d)	izksVkstkbye vkSj esVktkbye dh oSdfYid O;oLFkk mifLFkr 

gksrh gSA

46.	 f}chti=kh rus osQ laca/ esa xyr feyku Kkr dhft,A
	 ?kVd	 LFkku  
(a)	ifjjaHk 	 varLRopk vkSj Ýyks,e ds chp 
(b)	eTtk (fiFk) 	� çksVktkbye vkSj esVktkbye osQ chp
(c)	v/LRopk 	� cká Ropk vkSj dkWfVZdy ijr osQ chp 
(d)	LVkpZ vkoj.k 	� dkWfVZdy ijr vkSj ifjjaHk osQ chpA

47.	 fn, x, dFkuksa dks if<+, vkSj lgh fodYi dk p;u dhft,A
dFku I% ,dchti=kh rus esa] laoguh caMy fc•js gq, O;ofLFkr 
gksrs gSaA
dFku II% ,dchti=kh rus esa] osaQæh; laoguh caMy çk;% ifj/h; 
laoguh caMy dh rqyuk esa NksVs gksrs gSaA
(a)	dFku I vkSj dFku II nksuksa lgh gSaA
(b)	dFku I vkSj dFku II nksuksa xyr gSaA

(c)	dFku I lgh gS vkSj dFku II xyr gSA
(d)	dFku I xyr gS vkSj dFku II lgh gSA

48.	 Ård osQ çdkj dh lgh igpku ds lkFk fodYi dk p;u 
dhft, ftlls f}chti=kh rus esa nh xbZ lajpuk dk fuekZ.k gksrk 
gSA
	 gkbiksMfelZ	 eTtk fdj.k
(a)	dkWysUdkbek	 iSjsUdkbek
(b)	iSjsUdkbek	 iSjsUdkbek
(c)	iSjsUdkbek	 LDysjsUdkbek
(d)	LDysjsUdkbek 	 dkWysUdkbek 

49.	 Øe'k% fp=k 'X' vkSj  'Y'  vkSj  osQ vuqizLFk 
dkV dks n'kkZ jgs gSaA

X Y
	        X	           Y
(a)	f}chti=kh ewy	 f}chti=kh ruk
(b)	,dchti=kh ewy	 ,dchti=kh ruk
(c)	f}chti=kh ruk	 ,dchti=kh ruk
(d)	,dchti=kh ruk	 f}chti=kh ruk

50.	 fn, x, dFkuksa dks if<+, vkSj lgh fodYi dk p;u dhft,A
dFku I% ,dchti=kh ikS/ksa esa ikuh dk ruko vklkuh ls ns[kk tk 
ldrk gS] tc ifÙk;ka vanj dh vksj eqM+ tkrh gSaA
dFku II% f}chti=kh esa caMy 'khFk dksf'kdk,a ,fiMeZy 
dksf'kdkvksa osQ la'kks/u gSaA
(a)	dFku I vkSj dFku II nksuksa lgh gSaA
(b)	dFku I vkSj dFku II nksuksa xyr gSaA
(c)	dFku I lgh gS vkSj dFku II xyr gSA
(d)	dFku I xyr gS vkSj dFku II lgh gSA
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4.	 vfHkdFku (A) % dkWysUdkbek f}chti=kh esa ,fiMfeZl osQ uhps 
dh ijrksa esa mifLFkr gksrk gSA
dkj.k (R) % dkWysUdkbek ,d e`r ;kaf=kd Ård gSaA 
(a)	vfHkdFku (A) vkSj dkj.k (R) nksuksa gh lgh gSa vkSj dkj.k] 

vfHkdFku dh lgh O;k[;k gSA
(b)	vfHkdFku (A) vkSj dkj.k (R) nksuksa gh lgh gSa ysfdu 

dkj.k] vfHkdFku dh lgh O;k[;k ugha gSA
(c)	vfHkdFku (A) lgh gS ysfdu dkj.k (R) xyr gSA 
(d)	vfHkdFku (A) vkSj dkj.k (R) nksuksa gh xyr gSA 

5.	 ?kkl vkSj lacaf/r ikS/ksa dk ruk fdldh xfrfof/ ls yEck gksrk 
gS\
(a)	ik'oZ foHkT;ksrd
(b)	'kh"kZLFk foHkT;ksrd
(c)	nksuksa 'kh"kZLFk vkSj varoZs'kh foHkT;ksrd
(d)	varoZs'kh foHkT;ksrd

6.	 dFku I % pkyuh ufydk dkcZfud HkksT; inkFkks± dk vuqnSè;Z :i 
ls lapkfyr djrh gSA
dFku II % tkbye iSjsUdkbek dksf'kdk,a Hkkstu dk HkaMkj.k vkSj 
jl osQ ik'oZ laogu djus esa lgk;rk djrh gSaA
lgh fodYi dk p;u djsaA
(a)	dFku I xyr gS] ysfdu II lgh gSaA
(b)	dFku II xyr gS] ysfdu I lgh gSaA
(c)	dFku I vkSj II lgh gSaA
(d)	dFku I vkSj II xyr gSaA

7.	 I.	� eksVh vkSj fyfXuÑr fHkfÙk vkSj uqdhys fljs okyh yEch ;k 
ufydk tSlh dksf'kdk gSA

II.	;s e`r rFkk çksVksIykTe jfgr gSaA
III. �dksf'kdk fHkfÙk dh Hkhrjh ijrsa eksVh gks tkrh gSa tks vkdkj 

esa fHkUu gksrh gSaA
mi;ZqÙkQ y{k.k fuEufyf•r esa ls ikS/s dh fdl lajpuk ls lacaf/r 
gksrh gSa\
(a)	okfgfudk,¡	 (b)	tkbye isjsadkbek 
(c)	lgpj dksf'kdk,¡	 (d)	pkyuh ufydk rRo 

8.	 fuEufyf•r esa ls dkSu ls dFku lgh gS\
I.	� iSjsUdkbek çdk'k la'ys"k.k] HkaMkj.k vkSj lzko tSls fofHkUu 

dk;Z djrk gSA
II.	� lsY;qykst] gsehlsY;qykst vkSj isfDVu osQ teko osQ dkj.k 

dksysudkbek dh dksf'kdk,¡ fdukjksa ij vf/d eksVh gksrh gSaA 
III.	�LDysjsUdkbek dh dksf'kdk,¡ lkekUr% e`r vkSj çksVksIykLV 

jfgr gksrh gSaA
IV.	�iSjsUdkbek] dksysUdkbek vkSj LDysjsUdkbek ljy LFkk;h Ård 

gSaA
V.	� foHkT;ksrd dksf'kdkvksa dk lewg osQoy ÅèokZ/j ry esa 

foHkkftr gksrh gSaA

(a)	I, II, III, IV vkSj V	 (b)	osQoy I, II vkSj III
(c)	 I, III, IV vkSj V	 (d)	I, II, III vkSj IV

9.	 igys fufeZr çkFkfed Ýyks,e esa ladjh pkyuh ufydkvksa  
dks    A    dgk tkrk gSA ckn esa cus çkFkfed Ýyks,e esa cM+h 
pkyuh ufydkvksa dks    B    dgk tkrk gSA
A vkSj B dk lgh la;kstu pqusaA
(a)	A–çksVkstkbye_ B–esVktkbye 
(b)	A–çksVksÝyks,e_ B–f}rh;d Ýyks,e
(c)	A–esVkÝyks,e_ B–f}rh;d Ýyks,e
(d)	A–çksVksÝyks,e_ B–esVkÝyks,e

10.	 fuEufyf•r esa ls fdlosQ }kjk osQUæh; xqfgdk u"V gks tkrh gSa\
(a)	tkbye rUrq
(b)	tkbye isjsadkbek
(c)	çksVkstkbye
(d)	esVktkbye

11.	 fn, x, dFkuksa dks i<+sa vkSj lgh fodYi pqusaA
dFku I % eè;kfnnk#d esa esVktkbye fiFk dh vksj fLFkr gksrk gSA
dFku II % esVktkbye loZçFke fufeZr tkbye gksrk gSA
(a)	dFku I vkSj dFku II nksuksa lgh gSaA
(b)	dFku I vkSj dFku II nksuksa xyr gSA
(c)	dFku I lgh gS ysfdu dFku II xyr gSA
(d)	dFku I xyr gS ysfdu dFku II lgh gSA

12.	 fuEufyf•r LFkk;h Ård dh fo'ks"krk,¡ i<+sa vkSj lgh fodYi 
pqusaA

fo'ks"krk,¡ isjsadkbek dkWysUdkbek LosQysfjM

dksf'kdk dk 
vkdkj

leO;klh ;k 
cgqHkqth ;k 
yackdkj

yach vkSj 
ladjh

xksykdkj] 
vaMkdkj ;k 
csyukdkj

dksf'kdk fHkfÙk 
osQ rRo

lsY;wykst dk 
teko

I fyfXuu

varjdksf'kdh; 
LFkku

NksVs 
varjdksf'kdh; 
LFkku mifLFkr

varjdksf'kdh; 
LFkku 
vuqifLFkr

II

dk;Z çdk'k la'ys"k.k] 
Hk.Mkj.k] lzko.k

ikS/ksa dh 
o`f¼ osQ fy, 
;kaf=kd lgk;rk 
çnku djuk

III

I II III
(a) lsY;wykst cM+k 

varjdksf'kdh; 
LFkku mifLFkr gSa

iQyksa osQ fNyus 
;ksX; Hkkx dk 
fuekZ.k

(b) gsehlsY;qykst vkSj 
eaM (LVkpZ)

NksVk o lw{e 
varjdksf'kdh; 
LFkku

chp osQ pkjksa vksj 
lqj{kkRed vkoj.k 
dk fuekZ.k
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(c) gsehlsY;qykst] 
lsY;wykst vkSj 
isfDVu

ladjh xqfgdk 
ik, tkrs gSa

vaxksa dks ;kaf=kd 
lgk;rk iznku 
djuk

(d) eaM (LVkpZ) cM+h o pkSM+h 
xqfgdk mifLFkr 
gS

osQoy izdk'k 
la'ys".k djuk

13.	 uhps fn, x, dFkuksa osQ lsV }kjk n'kkZ, tk jgs ikniksa osQ Årdksa 
osQ çdkj dks igpkusaA
I.	 budh dksf'kdk,¡ leO;klh (;s xksykdkj] vaMkdkj] vkfn gks 

ldrs gSa) gksrh gSaA
II.	 budh dksf'kdk fHkfÙk;k¡ iryh rFkk lsY;wykst }kjk cuh gksrh gSaA
III.	;s ;k rks ikl fpiosQ gq, gksrs gS ;k buesa NksVs varjdksf'kdh; 

LFkku gksrs gSaA
IV.	;s çdk'k la'ys"k.k] HkaMkj.k] lzko vkfn tSls dk;Z djrs gSaA
(a)	LDysjsadkbek	 (b)	isjsadkbek
(c)	dkWysUdkbek	 (d)	foHkT;ksrd

14.	 çksVksÝyks,e osQ ckjs esa fuEufyf•r esa ls dkSu lk xq.k lgh gS\
(a)	;s ckn esa çkFkfed Ýyks,e dk fuekZ.k djrs gSaA 
(b)	blesa cM+h pkyuh ufydk rRo gksrs gSaA
(c)	blesa ladjh pkyuh ufydk,¡ gksrh gSaA
(d)	nksuksa (a) vkSj (c)

15.	 dkWye I dks dkWye II ls feyk,a vkSj lgh fodYi pqusaA
	 dkWye I		  dkWye II
A.	 foHkT;ksrd	 (i)	 HkaMkj.k vkSj çdk'k la'ys"k.k 
B.	 isjsadkbek	 (ii)	;kaf=kd lgk;rk
C.	 dkWysUdkbek	 (iii)	lfØ; dksf'kdk foHkktu {ks=k 
D.	 LDysjsadkbek	 (iv)	Ropkjkse
E.	 ckáRoph; jkse	 (v)	LosQysfjM
(a)	 A–(i), B–(ii), C–(iii), D–(iv), E–(v)
(b)	 A–(iii), B–(i), C–(ii), D–(v), E–(iv)
(c)	 A–(ii), B–(iii), C–(i), D–(iv), E–(v)
(d)	 A–(iv), B–(v), C–(i), D–(ii), E–(iii)

16.	 f}rh;d foHkT;ksrd vkjaHk djrk gS&
(a)	vk/kjh o`f¼	 (b)	vuqçLFk o`f¼
(c)	vjh; o`f¼	 (d)	ÅèokZ/j o`f¼

17.	vfHkdFku (A) % lgpj dksf'kdk,¡ pkyuh ufydk dksf'kdk dh 
xfrfof/;ksa dks fu;af=kr djrh gSA
dkj.k (R) % lgpj dksf'kdkvksa esa osQUæd gksrk gSA
(a)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gSa vkSj dkj.k] 

vfHkdFku (A) dh lgh O;k[;k gSA
(b)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gSa ysfdu dkj.k] 

vfHkdFku (A) dh lgh O;k[;k ugha gSA
(c)	vfHkdFku (A) lgh gS ysfdu (R) dkj.k xyr gSA
(d)	vfHkdFku (A) vkSj dkj.k (R) nksuksa xyr gSaA

18.	 i.kZo`Ur dh yackbZ fdlosQ foHkktu osQ dkj.k c<+rh gS\
(a)	'kh"kZLFk foHkT;ksrd	 (b)	ik'ohZ; foHkT;ksrd
(c)	varoZs'kh foHkT;ksrd	 (d)	;s lHkh 

19.	vfHkdFku (A) % LosQysfjM de eksVkbZ okyh e`r dksf'kdk,¡ gksrh 
gSaA
dkj.k (R) % LosQysfjM tgk¡ mifLFkr gksrh gSa ml Hkkx esa 
yphykiu çnku djrh gSaA
(a)	�vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gSa vkSj dkj.k 

vfHkdFku dh lgh O;k[;k gSA
(b)	�vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gSa] ysfdu dkj.k 

vfHkdFku dh lgh O;k[;k ugha gSA
(c)	vfHkdFku (A) lgh gS] ysfdu dkj.k (R) xyr gSA
(d)	vfHkdFku (A) vkSj dkj.k (R) nksuksa xyr gSaA

20.	 fodkloknh n`f"Vdks.k ls] okfgfudk,¡ vkSj pkyuh dksf'kdk,a 
Øe'k% okfgdkvksa vkSj pkyuh ufydkvksa dh rqyuk esa vf/d 
vk| gSaA vko`rchth ikS/ksa esa&
(a)	okfgdk,¡ vkSj pkyuh ufydk gksrh gSaA
(b)	okfgfudk,¡] okfgdk,¡ vkSj pkyuh ufydk gksrh gSaA
(c)	okfgdk,¡] pkyuh dksf'kdk,¡ vkSj pkyuh ufydk gksrh gSaA
(d)	okfgfudk,¡] okfgdk,¡ vkSj pkyuh dksf'kdk,¡ gksrh gSaA

21.	 ifjiDo pkyuh ufydk] okfgdk ls fdl izdkj fHkUu gksrh gS\
(a)	fØ;kRed osQUæd dk vHkko osQ dkj.k
(b)	fyfXuÑr fHkfÙk;ksa dh vuqifLFkfr osQ dkj.k
(c)	yxHkx e`r gksus osQ dkj.k
(d)	lk;VksIykTe osQ vHkko osQ dkj.k

22.	 tkbye isjsadkbek dksf'kdk,¡  ls cuh gksrh gSA
(a)	LVkpZ	 (b)	olk	 (c)	lsY;wykst	 (d)	isfDVu

23.	 fuEu esa ls dkSu&lk dFku lgh gS\
(a)	okfgdk,¡ cgqdksf'kdh; pkSM+h xqfgdk okyh gksrh gSaA
(b)	okfgfudk,¡ cgqdksf'kdh; ladjh xqfgdk okyh gksrh gSaA
(c)	okfgdk,¡ ,ddksf'kdh; ladjh xqfgdk okyh gksrh gSaA
(d)	okfgfudk,¡ ,ddksf'kdh; pkSM+h xqfgdk okyh gksrh gSaA

24.	 foHkT;ksrdh (esfjLVsesfVd) Ård esa
(a)	vifjiDo] foHkktu dh {kerk gksrh gSA
(b)	ifjiDo] foHkktu dh {kerk ugha gksrh gSA
(c)	vifjiDo] foHkktu dh {kerk ugha gksrh gSA
(d)	tkbye] Ýyks,e vkSj oSQfEc;e esa tfVy foHksnu gksrk gSA

25.	 fuEu esa ls dkSu&lh thfor dksf'kdk,¡ gksrh gSa\
I.	 okfgdk] II. okfgfudk] III. lgpj dksf'kdk,¡ 
(a)	I vkSj II
(b)	osQoy III
(c)	 II vkSj III
(d)	osQoy I
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26.	 og foHkT;ksrd tks fo'ks"k :i ls ewyksa vkSj çjksgksa osQ ifjiDo 
{ks=kksa esa mifLFkr gksrk gS vkSj dk"Bh; v{k dk fuekZ.k djrk gS 
rFkk çkFkfed foHkT;ksrd dh rqyuk esa ckn esa fn•kbZ nsrk gS] 
dgykrk gSA
(a)	f}rh;d foHkT;ksrd	 (b)	varoZs'kh foHkT;ksrd
(c)	'kh"kZLFk foHkT;ksrd	 (d)	r`rh;d foHkT;ksrd

27.	 ewy 'kh"kZLFk foHkT;ksrd ewy dks   A   ij ik;k tkrk gSa] tcfd 
çjksg 'kh"kZLFk foHkT;ksrd v{k osQ lcls nwj osQ {ks=k   B   ij ik;k 
tkrk gSaA 
mijksÙkQ okD; dks A vkSj B osQ lgh la;kstu ls iwjk djsaA
(a)	A&'kh"kZ_ B&ruksa	 (b)	A&fdukjksa_ B&ruksa
(c)	A&ik'ohZ;_ B&ewyksa	 (d)	A&'kh"kZ_ B&foHkT;ksrd

28.	 fuEufyf•r esa ls lgh dFku dk p;u djsaA
(a)	 LFkk;h Ård dh dksf'kdk,¡ lkekUr% foHkkftr ugha gksrh gSaA
(b)	LFkk;h Ård ftudh lHkh dksf'kdk,¡ lajpuk vkSj dk;Z esa 

leku gksrh gSa] mUgsa ljy Ård dgrs gSaA
(c)	fofHkUu çdkj dh dksf'kdkvksa okys LFkk;h Årdksa dks tfVy 

Ård dgk tkrk gSA
(d)	;s lHkh

29.	 rus esa çksVkstkbye vkSj esVktkbye dh D;k fLFkfr gksrh gS\
(a)	Øe'k% osaQæ vkSj ifjf/ esa
(b)	Øe'k% ifj/h; vkSj osaQæ esa
(c)	nksuksa osaQæ esa 
(d)	nksuksa ifjf/ ij

30.	 tkbye osQ fuEufyf[kr xq.kksa esa dkSu lk eq[; :i ls dk;Z esa 
;kaf=kd gS\
(a)	tkbye rUrq	 (b)	tkbye isjsadkbek 
(c)	okfgfudk,¡	 (d)	okfgdk,¡ 

31.	 tkbye rUrq esa&
(a)	eksVh fHkfÙk gksrh gSA
(b)	iryh fHkfÙk gksrh gSA
(c)	vLi"V osQUæh; xqfgdk gksrh gSA
(d)	nksuksa (a) vkSj (c)

32.	 og Ård tks lfØ; dksf'kdk foHkktu }kjk Lo;a dh fujUrjrk dks 
cuk, j•rk gS&
(a)	LFkk;h Ård	 (b)	Hkj.k Ård 
(c)	foHkT;ksrdh; Ård	 (d)	laogu Ård

33.	 fn, x, ewy 'kh"kZ osQ vkjs• esa n'kkZ, 
x, A, B vkSj C dks igpkusaA
(a)	�A&laogu caMy] B&,fiMfeZl] 

C&ewy 'kh"kZLFk foHkT;ksrd
(b)	�A&oYoqQV] B&,fiMfeZl] C&ewy 

'kh"kZLFk foHkT;ksrd 

A
B

C

(c)	A&oYoqQV] B&ewy 'kh"kZLFk foHkT;ksrd] C&çksVksMeZ]
(d)	A&oYoqQV] B&çksVksMeZ] C&ewy 'kh"kZLFk foHkT;ksrd

34.	 ewyksa ls ruksa vkSj ifÙk;ksa rd ty vkSj •fut yo.kksa osQ ifjogu 
osQ fy, lapkyu Ård  gSA
(a)	tkbye	 (b)	Ýyks,e 
(c)	iSjsadkbek	 (d)	dkWysUdkbek 

35.	 fuEufyf•r esa ls dkSu ls dFku lgh gS\
I.	 dksf'kdk fHkfÙk dk vleku eksVk gksuk LDysjsUdkbek dh 

fo'ks"krk gS
II.	 varoZs'kh foHkT;ksrd] pjus okys 'kkdkgkjh thoksa }kjk •k, 

x, Hkkxksa dks iquthZfor djus osQ fy, gksrk gSA
III.	ftEuksLieZ esa eq[; ty ifjogu rRo okfgfudk,¡ gSaA
IV.	lgpj dksf'kdk ifjiDork osQ le; osQUæd ls jfgr gksrh 

gSA
V.	 d{kh; dfy;k¡ ifÙk;ksa dh v{k esa ekStwn gksrh gSaA
(a)	I vkSj IV	 (b)	II vkSj V
(c)	 III vkSj IV	 (d)	II, III vkSj V

36.	 fuEu esa ls dkSulk ljy Ård gS\
I.	 iSjsadkbek II. dkWysUdkbek III. LosQysjsUdWkbek
(a)	osQoy I vkSj II	 (b)	osQoy II vkSj III
(c)	osQoy I vkSj III	 (d)	I, II vkSj III

37.	 fp=k esa fn, x, A, B vkSj C ljy Ård osQ çdkjksa dks igpkusaA

A B

C

(a)	A&iSjsadkbek] B&LDysjsadkbek] C&dkWysUdkbek
(b)	A&iSjsadkbek] B&dkWysUdkbek] C&LDysjsadkbek
(c)	A&LDysjsadkbek] B&dkWysUdkbek] C&iSjsadkbek
(d)	A&LDysjsadkbek] B&iSjsadkbek] C&dkWysUdkbek

38.	 LFkk;h ;k ifjiDo dksf'kdkvksa dk fuekZ.k&
(a)	çkFkfed foHkT;ksrd esa dksf'kdk foHkktu }kjk gksrk gSA
(b)	f}rh;d foHkT;ksrd esa dksf'kdk foHkktu }kjk gksrk gSA
(c)	f}rh;d foHkT;ksrd osQ fof'k"Vhdj.k }kjk gksrk gSA
(d)	nksuksa (a) vkSj (b)

39.	 f}rh;d Årdksa osQ fuekZ.k osQ fy, dkSu lk foHkT;ksrd ftEesnkj gS\
(a)	çkFkfed foHkT;ksrd
(b)	ewy 'kh"kZLFk foHkT;ksrd
(c)	çjksg 'kh"kZLFk foHkT;ksrd
(d)	f}rh;d foHkT;ksrd
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40.	 LDysjsadkbek eq[; :i ls miyC/ djokrk gS&
(a)	ikS/ksa osQ fy, HkaMkj.k
(b)	ikS/ksa osQ vaxksa dks ;kaf=kd lgk;rk
(c)	ikS/ksa osQ fy, lzkoh Ård
(d)	,dchti=kh ikS/ksa dks 'kfÙkQ osQoy fo'ks"k :i ls ,fiMfeZl 

osQ uhps dh ijrksa esa mudh çpqjrk ls feyrh gSA

41.	 fuEufyf•r esa ls fdl tfVy Ård esa fyfXuÑr fHkfÙk;k¡ vkSj 
,d cM+h osaQæh; xqfgdk gksrh gS\
(a)	okfgdk,¡	 (b)	okfgfudk,¡ 
(c)	tkbye rUrq	 (d)	tkbye isjsadkbek 

42.	 ljy LFkk;h thfor Ård tks iryh fHkfÙk okyh leku leO;klh 
dksf'kdkvksa ls cus gksrs gSa]  dgykrs gSaA
(a)	iSjsadkbek	 (b)	dkWysUdkbek 
(c)	LDysjsadkbek	 (d)	Dyks,jsUdkbek

43.	 'kh"kZLFk foHkT;ksrd dgk¡ mifLFkr gksrs gS\
(a)	ewyksa osQ fljs esa
(b)	çjksgksa osQ fljs esa
(c)	ewyksa vkSj çjksgksa osQ ik'oZ Hkkx esa
(d)	nksuksa (a) vkSj (b)

44.	 fn, x, fp=k esa A, B ,oa C dks igpkusA

A B C

(a)	A&okfgfudk] B&okfgdk] C&okfgfudk
(b)	A&okfgdk] B&okfgfudk] C&lgpj dksf'kdk
(c)	A&lgpj dksf'kdk] B&okfgdk] C&okfgfudk
(d)	A&tkbye rUrq] B&okfgdk] C&okfgdk 

45.	 ftEuksLieZ vkSj ,aft;ksLieZ osQ Ýyks,e esa varj fdlosQ dkj.k gksrk 
gS\
(a)	isjsadkbek	 (b)	pkyuh dksf'kdk
(c)	lgpj dksf'kdk	 (d)	rUrq

46.	 esfjLVsesfVd Ård enn djrk gS&
(a)	ty osQ vo'kks"k.k esa
(b)	ikni dh o`f¼ esa
(c)	•fut yo.kksa osQ vo'kks"k.k esa
(d)	ok"iksRltZu esa

47.	 tfVy Ård osQ fn, x, fp=k esa A, B  
vkSj C dks igpkusaA
(a)	A&pkyuh ufydk dksf'kdk,¡] B&tkbye 

iSjsadkbek] C&lgpj dksf'kdk
(b)	A&pkyuh ufydk dksf'kdk,¡] B&Ýyks,e 

iSjsadkbek] C&lgpj dksf'kdk

A

B

C

(c)	A&pkyuh fNæ] B&tkbye iSjsadkbek] C&lgpj dksf'kdk
(d)	A&pkyuh fNæ] B&Ýyks,e iSjsadkbek] C&lgpj dksf'kdk

48.	 lgh dFku pqusaA
(a)	�leku mRifÙk okyh dksf'kdkvksa dk lewg lkekUr% lkekU; 

dk;Z djrk gSA
(b)	ikni 'kjhj dh lHkh dksf'kdk,¡ foHkktu djus esa l{ke gSaA
(c)	�ljy LFkk;h Årdksa esa] lHkh dksf'kdk,¡ dk;Z esa leku ysfdu 

lajpuk esa fHkUu gksrh gSaA
(d)	buesa ls dksbZ ugha 

49.	 pkyuh ufydk rRo dk eq[; dk;Z gS&
(a)	•fut yo.kksa dk laogu djuk
(b)	ikS/s dh dk"B cukus esa enn djuk
(c)	ty dks ewyksa ls ifÙk;ksa rd igq¡pkuk
(d)	dkcZfud inkFkZ dks lzksr ls y{; rd LFkkukarfjr djukA

50.	 I.	� yEch] iryh csyukdkj dksf'kdkvksa ls cuh gksrh gS ftuesa 
l?ku dksf'kdkæO; vkSj osQUæd gksrs gaSA 

II.	 dksf'kdk fHkfÙk lsY;wykst ls cuh gksrh gSA 
III.	�•k| inkFkZ vkSj jsftu tSls vU; inkFkks± dk HkaMkj.k djrs gSaA  
mijksDr y{k.k Ýyks,e dh fdl fo'ks"krk ls lacaf/r gSa\
(a)	pkyuh ufydk rRo	 (b)	lgpj dksf'kdk,¡
(c)	Ýyks,e iSjsadkbek	 (d)	Ýyks,e rarq

51.	 fn, x, çjksg 'kh"kZLFk foHkT;ksrd osQ fp=k esa A] B vkSj C dks 
igpkusaA 
(a)	�A&iÙkh vk/d] B&d{kh; 

dfydk] C&foHkT;ksrdh; {ks=k
(b)	�A&iÙkh vk/d] B&d{kh; 

dfydk] C&laogu Ård
(c)	A&çjksg vk/d] B&d{kh; 

dfydk] C&foHkT;ksrdh; {ks=k
(d)	A&çjksg vk/d] B&d{kh; dfydk] C&laogu Ård

52.	 I.	� dksf'kdk,¡ thfor vkSj iryh fHkfÙk okyh gksrh gSa vkSj  
dksf'kdk fHkfÙk lsY;wykst ls cuh gksrh gSaA

II.	 ;s •k| lkexzh dks LVkpZ osQ :i esa laxzfgr djrs gSaA
III.	�ikS/ksa esa ty dk vjh; laogu bUgha Årdksa dh lgk;rk ls 

gksrk gSA
mijksÙkQ esa ls dkSu lh fo'ks"krk tkbye iSjsUdkbek ls lacaf/r gS\
(a)	osQoy I vkSj II	 (b)	osQoy II vkSj III
(c)	osQoy I vkSj III	 (d)	I, II vkSj III

53.	 I.	 �yach csyukdkj ufydk tSlh lajpuk dbZ dksf'kdkvksa ls cuh 
gksrh gS ftUgsa okfgdk] fyfXuÑr dksf'kdk fHkfÙk vkSj cM+h 
dsaæh; xqfgdk dgk tkrk gSA

II.	 thoæO; ls jfgr gksrs gaSA
mijksÙkQ y{k.k fuEufyf•r esa ls fdl ikni rRo ls lacaf/r gSa\
(a)	okfgfudk,¡	 (b)	tkbye okfgdk 
(c)	lgpj dksf'kdk	 (d)	pkyuh ufydk 

A

B
C
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54.	 d{kh; dyh dh mRifÙk gksrh gS&
(a)	ik'ohZ; foHkT;ksrd ls
(b)	çjksg 'kh"kZLFk foHkT;ksrd ls
(c)	ewy 'kh"kZLFk foHkT;ksrd ls
(d)	f}rh;d foHkT;ksrd lsA

55.	 ikS/ksa esa lcls çpqj ek=kk esa feyus okyk Ård gS&
(a)	foHkT;ksrd;	 (b)	iSjsadkbek
(c)	dkWysUdkbek	 (d)	LDysjsadkbekA

56.	   A   dksf'kdk,¡ fof'k"V iSjsUdkbeh dksf'kdk,¡ gSa] tks   B   osQ lkFk 
lVh jgrh gSa tks mudh   C   fHkfÙk;ksa osQ chp ekStwn xrZ okys 
{ks=kksa ls tqM+s gq, gSaA 
uhps fn, x, fodYiksa esa ls A] B vkSj C dk lgh la;kstu pqusaA
(a)	A–lgpj] B–pkyuh ufydk] C–vuqnSè;Z
(b)	A–okfgdk,¡] B–okfguhdk,¡] C–vuqnSè;Z
(c)	A–okfgdk,¡] B–okfguhdk,¡ rRo] C–ik'ohZ;
(d)	A–lgpj] B–okfguhdk,¡] C–ik'ohZ;

57.	 okfgdk,¡ ik;h tkrh gSa&
(a)	lHkh ftEuksLieZ vkSj oqQN ,aft;ksLieZ esa
(b)	lHkh ,aft;ksLieZ vkSj oqQN ftEuksLieZ esa
(c)	lHkh ,aft;ksLieZ] lHkh ftEuksLieZ vkSj oqQN VsfjMksiQkbV~l esa
(d)	lHkh VsfjMksiQkbV~l esa

58.	 lcls igys cus çkFkfed tkbye rRoksa dks   A   vkSj ckn esa 
fufeZr çkFkfed tkbye rRoksa dks   B    dgk tkrk gSA
mijksÙkQ dFku esa A vkSj B dk mYys• gS&
(a)	A–esVk”kkbye_ B–çksVks”kkbye
(b)	A–çksVks”kkbye_ B–esVk”kkbye
(c)	A–çksVksÝyks,e_ B–esVkÝyks,e
(d)	A–esVkÝyks,e_ B–çksVksÝyks,e

59.	 LosQysfjM~l vkerkSj ij ik, tkrs gSa&
I.	 fxjhnkj iQy dh fHkfÙk;ksa esa
II.	 ve:n vkSj uk'kikrh tSls iQyksa osQ xwnksa esas
III.	ysX;qe cht osQ vkoj.k esa
IV.	eVj osQ chtkaM}kj esa
lgh la;kstu dk p;u djsaA
(a)	I dks NksM+dj lHkh esa	 (b)	II dks NksM+dj lHkh esa 
(c)	 III dks NksM+dj lHkh esa	 (d)	IV dks NksM+dj lHkh esa 

60.	vfHkdFku (A): LFkk;h Ård ifjiDo dksf'kdkvksa ls cuk gksrk 
gSA
dkj.k (R): foHkT;ksrdh; Ård lfØ; :i ls foHkkftr gksus 
okyh dksf'kdkvksa dk ,d lewg gSaA
(a)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gS vkSj dkj.k (R)] 

vfHkdFku (A) dh lgh O;k[;k gSA
(b)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gS] ysfdu  

dkj.k (R), vfHkdFku (A) dh lgh O;k[;k ugha gSA

(c)	vfHkdFku (A) lgh gS] ysfdu dkj.k (R) xyr gSaA
(d)	vfHkdFku (A) vkSj dkj.k (R) nksuksa xyr gSA

61.	 eè;kfnnk#d fLFkfr esa] çksVkstkbye   I   dh vksj vkSj  
esVktkbye    II     dh vksj fLFkr gksrk gSA tcfd ckávkfnnk#d 
esa çksVkstkbye     III     dh vksj vkSj esVktkbye   IV   dh vksj 
fLFkr gksrk gSaA
	   I	     II	    III	   IV
(a)	fiFk	 ifjf/	 ifjf/	 osaQæ
(b)	ifjf/	 fiFk	 oYoqQV	 ifjjEHk
(c)	oYoqQV	 ifjjEHk	 fiFk	 osaQæ
(d)	oYoqQV	 fiFk	 ifjjEHk	 Ýyks,e

62.	 ftEuksLieZ esa fdldk vHkko gksrk gS\
(a)	,yC;wfeuh dksf'kdk,¡ dk	(b)	pkyuh dksf'kdkvksa dk
(c)	pkyuh ufydk,¡ dk	 (d)	nksuksa (a) vkSj (b)

	mGrd ra= (The Tissue System)
63.	 fuEufyf•r dFkuksa ij fopkj djsa vkSj lgh fodYi pqusaA

I.	� çkFkfed ruksa esa] iSjsUdkbeh dksf'kdk,¡ vkerkSj ij oYoqQV] 
ifjjEHk vkSj fiFk esa mifLFkr gksrh gSaA

II.	 tkbye vkSj Ýyks,e rus osQ laogu caMy dk fuekZ.k djrs gSaA
III.	ifÙk;ksa esa] eslksfiQy@iÙkh eè;ksÙkd esa eksVh fHkfÙk okyh 

DyksjksIykLV ;qÙkQ dksf'kdk,¡ gksrh gSaA
IV.	vjh; laoguh caMy eq[; :i ls ifÙk;ksa esa ik, tkrs gSaA
(a)	I lgh gS] ysfdu II, III vkSj IV xyr gSA 
(b)	II lgh gS] ysfdu I, III vkSj IV xyr gSA 
(c)	 III lgh gS] ysfdu I, II vkSj IV xyr gSA
(d)	I vkSj II lgh gS] ysfdu III vkSj IV xyr gSA 

64.	 ,dchtif=k;ksa esa laogu caMy can gksrs gSa D;ksafd& 
(a)	tkbye pkjksa rjiQ ls Ýyks,e ls f?kjk jgrk gSaA
(b)	okfgdkvksa esa fNæ ugha gksrs gSaA
(c)	caMy vkPNn pkjksa rjiQ ls çR;sd caMy ls f?kjk gksrk gSaA 
(d)	buesa oSQfc;e ugha gksrk gSA 

65.	 I.	 vkarfjd Årdksa dh lqj{kk
II.	 lq{ethfo;ksa ls lqj{kk
III.	xSlksa dk vknku çnku
IV.	Ropk jkse osQ ekè;e ls ok"iksRltZu dh nj esa dehA
Åij fn, x, dFkuksa es ls ,fiMfeZl osQ dkSu ls mi;qÙkQ dk;Z gSa\
(a)	osQoy II	 (b)	I vkSj II
(c)	 II vkSj III	 (d)	I, II, III vkSj IV

66.	 I. vf/peZ II. i.kZeè;ksrd III. laogu ra=k
mijksÙkQ esa ls dkSu isjsadkbek ls cuk gqvk vkSj DyksjksfiQy ;qDr 
gksrk gSa\
(a)	osQoy I vkSj II	 (b)	osQoy I
(c)	osQoy III			  (d)	osQoy II
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67.	 I.	 ;s 'kkf•r ;k v'kkf•r vkSj dBksj ;k dksey gks ldrs gSaA
II.	 ;s lzkoh gks ldrs gSa rFkk ok"iksRltZu esa gksus okyh ty gkfu 

dks jksdus esa lgk;rk djrs gSaA
mijksÙkQ esa ls dkSu lh fo'ks"krk Ropkjkse ls lacaf/r gS\
(a)	osQoy I	 (b)	osQoy II
(c)	 I vkSj II	 (d)	buesa ls dksbZ ugha

68.	 I.	 vkarfjd Årdksa dh lqj{kk
II.	 fdlh Hkh gkfudkjd tho osQ izos'k dh jksdFkke
III.	lrgh ok"iksRltZu dks U;wure djuk
IV.	vR;f/d rki ls lqj{kk
;s lHkh dk;Z fuEu esa ls fdlosQ gSa\
(a)	,fiMfeZl	 (b)	oYoqQV
(c)	gkbiksMfeZl	 (d)	D;wfVdy

69.	 ,fiMeZy@ckáRoph; dksf'kdkvksa dk nh?khZdj.k tks feêðh ls ty 
vkSj •fut yo.kksa osQ vo'kks"k.k esa enn djrk gS] dgykrk gS&
(a)	Ropk jkse			   (b)	ewy jkse
(c)	mnxeu			   (d)	;s lHkh 

70.	 ,fiMfeZl dk çkFkfed dk;Z&
(a)	çdk'k la'ys"k.k gS
(b)	lqj{kk gS
(c)	ty vkSj foys; dk laogu gS
(d)	;kaf=kd lgk;rk gSA

71.	 laogu ra=k cuk gksrk gS&
I.	 tkbye ls	 II.	 Ýyks,e ls
III.	Hkj.k foHkT;ksrd ls	 IV.	ckg~;Roph; foHkT;ksrd ls
fn, x, fodYiksa esa ls lgh la;kstu dk p;u djsaA
(a)	I vkSj II	 (b)	I, II vkSj III
(c)	 I, II vkSj IV	 (d)	I, III vkSj IV

72.	 I.	 ;g yEch] l?ku :i ls O;ofLFkr dksf'kdkvksa ls cuk gksrk gSA
II.	 ;g lkekU;r;% ,dijrh; gksrh gSaA
III.	;g isjsadkbeh gSaA
IV.	cM+h fjfÙkQdk mifLFkr gksrh gSaA 
mijksÙkQ esa ls dkSu lk y{k.k ,fiMfeZl ls lacaf/r gS\
(a)	I dks NksM+dj lHkh	 (b)	III vkSj IV dks NksM+dj lHkh
(c)	 II dks NksM+dj lHkh	 (d)	;s lHkh

73.	 fuEufyf•r esa ls fdlesa Ýyks,e osQoy tkbye dh fofHkUu 
f=kT;kvksa ij fLFkr gksrk gS\
(a)	•qyk laogu ra=k	 (b)	can laogu ra=k
(c)	la;qÙkQ laogu ra=k	 (d)	vjh; laogu ra=k

74.	 ,fiMfeZl dh ckgjh fHkfÙk vf/dka'kr% ekse dh ,d eksVh ijr 
ls <dh gksrh gS ftls dgk tkrk gS&
(a)	D;wfVdy	 (b)	lwcsfju
(c)	lgk;d dksf'kdk	 (d)	LVkpZ vkPNn

	f}chti=h vkSj ,dchti=h ikS/ksa dk 
'kkjhj (Anatomy of Dicotyledonous and 
Monocotyledonous Plants)

75.	 I.	� ifj/h; laoguh caMy dsaæ esa fLFkr laoguh caMyksa ls NksVs 
gksrs gSaA

II.	 Ýyks,e iSjsUdkbek vuqifLFkr gSA
III.	ty;qÙkQ xqfgdk,¡ laoguh caMyksa osQ Hkhrj ekStwn gksrh gSaA
mijksÙkQ esa ls dkSu lk y{k.k ,dchti=kh rus ls lacaf/r gS\
(a)	I vkSj II	 (b)	II vkSj III
(c)	 I vkSj III	 (d)	I, II vkSj III

76.	 dkWye I dks dkWye II ls feyk,¡A
   dkWye I		  dkWye II
1.	 f}chti=kh ruk	 (I)	 vjh;] [kqyk
2.	 f}chti=kh ewy	 (II)	 vjh;] cU/
3.	 ,dchti=kh ewy	 (III)	la;qÙkQ] [kqyk
4.	 ,dchti=kh ruk	 (IV)	la;qÙkQ] cU/
(a)	1–I, 2–III, 3–IV, 4–II	 (b)	1–III, 2–II, 3–IV, 4–I
(c)	1–I, 2–IV, 3–II, 4–III	 (d)	1–III, 2–I, 3–II, 4–IV

77.	 ewyksa] ruksa vkSj ifÙk;ksa osQ Ård laxBu dh csgrj le> osQ fy,] 
bu vaxksa osQ ifjiDo {ks=kksa osQ  dkV dk vè;;u djuk 
lqfo/ktud gksrk gSaA 
(a)	vuqnSè;Z	 (b)	vuqçLFk 
(c)	vjh;	 (d)	nksuksa (a) vkSj (b)

78.	 i.kZeè;ksÙkd dks •EHk vkSj Liath iSjsUdkbek esa foHksfnr fd;k 
tkrk gS&
(a)	f}chti=kh iÙkh esa
(b)	,dchti=kh iÙkh esa
(c)	e#n~fHkn ruk esa
(d)	tyksnfHkn ruk esa

79.	 I.	 f}chti=kh iÙkh dks lef}ik'oZ iÙkh Hkh dgk tkrk gSA
II.	 ,dchti=kh iÙkh dks i`"Bk/kjh iÙkh Hkh dgk tkrk gSA
uhps fn, x, fodYiksa esa ls lgh fodYi dk p;u djsaA
(a)	I vkSj II nksuksa lgh gSaA
(b)	I lgh gS] ysfdu II xyr gSaA
(c)	 II xyr gSa] ysfdu I lgh gSaA
(d)	I vkSj II nksuks xyr gSaA

80.	 ckávkfnnk#d vkSj cgqvkfnnk#d tkbye [k.M dgk¡ ik, tkrs 
gSa\
(a)	,dchti=kh ruk esa	 (b)	f}chti=kh ruk esa
(c)	,dchti=kh ewy esa	 (d)	f}chti=kh ewy esa

81.	 laoguh caMy esa oy; O;oLFkk fdldh fo'ks"krk gS\
(a)	f}chti=kh ewy	 (b)	,dchti=kh ewy
(c)	,dchti=kh ruk	 (d)	f}chti=kh ruk
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82.	 ewy dk eè; Hkkx iSjsUdkbek (iryh ;k eksVh fHkfÙk okyh) 
dksf'kdkvksa ls f?kjk gksrk gS] ;g dksf'kdk,¡ dgykrh gSa&
(a)	fiFk	 (b)	,aMksMfeZl
(c)	ifjjEHk	 (d)	foHkT;ksrd

83.	 fn, x, vkjs• esa A ls E dks igpkusa vkSj lgh fodYi pqusaA
(a)	A&dkWysUdkbek] B&LDysjsadkbek]
	 C&oSQfEc;e] D&çksVkstkbye]
	 E&fiFk
(b)	A&LDysjsadkbek] B&dkWysUdkbek]
	 C&oSQfEc;e] D&çksVkstkbye]
	 E&fiFk
(c)	A&isjsadkbek] B&dkWysUdkbek]
	 C&oSQfEc;e] D&çksVkstkbye]
	 E&fiFk
(d)	A&dkWysUdkbek] B&isjsadkbek]
	 C&oSQfEc;e] D&çksVkstkbye]
	 E&fiFk 

84.	 fn, x, mn~oj.k esa fjÙkQ LFkku HkjsaA
f}chti=kh ewy osQ vkarfjd Ård laxBu esa lcls ckgjh  
ijr    (i)    gSA    (ii)    esa iryh fHkfRr okyh iSjsUdkbeh 
dksf'kdkvksa dh dbZ ijr gksrh gSaA ftuesa varjkdksf'kdh; LFkku 
gksrk gSA oYoqQV dh lcls vkarfjd ijr    (iii)    dgykrh gSA 
(iii) osQ vanj dh rjiQ osQ lHkh Ård tSls ifjjEHk] laoguh 
caMy vkSj eTtk (fiFk)   (iv)   dk fuekZ.k djrs gSaA 
(a)	(i)&oYoqQV] (ii)&,fiMfeZl] (iii)&,aMksMfeZl] (iv)&jEHk
(b)	(i)&,fiMfeZl] (ii)&oYoqQV] (iii)&,aMksMfeZl] (iv)&jEHk
(c)	 (i)&,aMksMfeZl] (ii)&oYoqQV] (iii)&,fiMfeZl] (iv)&jEHk
(d)	(i)&jEHk] (ii)&oYoqQV] (iii)&,aMksMfeZl] (iv)&,fiMfeZl

85.	 fn, x, f}chti=kh iÙkh osQ vuqçLFk dkV esa A ls D dh igpku 
djsa vkSj lgh fodYi pqusaA

A
B

C

D

(a)	A&Ýyks,e] B&tkbye] C&•EHki.kZ eè;ksÙkd] D&Liathi.kZ 
eè;ksÙkd

(b)	A&Ýyks,e] B&tkbye] C–Liathi.kZ eè;ksÙkd] D&•EHki.kZ 
eè;ksÙkd

(c)	A&caMy vkPNn] B&Ýyks,e] C&•EHki.kZ eè;ksÙkd] 
D&Liathi.kZ eè;ksÙkd

(d)	A&tkbye] B&Ýyks,e] C&•EHki.kZ eè;ksÙkd] D&Liathi.kZ 
eè;ksÙkd

A
B

C

D

E

86.	vfHkdFku (A) % vko/ZRod dksf'kdk,¡ iÙkh dks •ksyus esa 
mi;ksxh gksrh gSaA
dkj.k (R) % vko/ZRod dksf'kdk,¡ ty dks laxzghr djrh gSaA
(a)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gS vkSj dkj.k (R)] 

vfHkdFku (A) dh lgh O;k[;k gSaA
(b)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gS ysfdu  

dkj.k (R)] vfHkdFku (A) dh lgh O;k[;k ugha gSA
(c)	vfHkdFku (A) lgh gS ysfdu dkj.k (R) xyr gSA
(d)	vfHkdFku (A) vkSj dkj.k (R) nksuksa xyr gSA

87.	 ikS/s osQ mu fgLlksa dh igpku djsa ftuosQ vuqçLFk dkV esa Li"V] 
cM+h vkSj eq[; fiFk fn•kbZ nsrk gSA
(a)	,dchti=kh ruk	 (b)	f}chti=kh ewy 
(c)	,dchti=kh ewy	 (d)	nksuksa (a) vkSj (b)

88.	 ,dchti=kh rus esa fuEufyf•r esa ls D;k vuqifLFkr gS\
(a)	,aMksMfeZl	 (b)	gkbiksMfeZl 
(c)	oYoqQV	 (d)	nksuksa (a) vkSj (b)

89.	 f}chti=kh ewy dk laogu oSQfEc;e osQ Bhd uhps fLFkr Ård 
ls mRiUu gksrk gSA   A   caMy]   B   osQ Åij ifjjEHk Ård dk 
,d Hkkx v[kaM ygjnkj oy; cukrk gS] tks ckn esa   C   cu  
tkrk gSA
A–C osQ fy, fodYiksa dk lgh la;kstu pqusaA
(a)	A&tkbye] B&çksVkstkbye] C&xksykdkj
(b)	A&Ýyks,e] B&çksVkstkbye] C&xksykdkj
(c)	A&Ýyks,e] B&esVktkbye] C&xksykdkj
(d)	A&tkbye] B&esVktkbye] C&xksykdkj

90.	 f}chti=kh rus osQ oYoqQV dk fuEufyf•r esa ls dkSu lk mi&{ks=k 
'kS'ko rus dks ;kaf=kd 'kfÙkQ çnku djus dk dk;Z djrk gS\
(a)	gkbiksMfeZl	 (b)	oYoqQVh; ijrsa 
(c)	,aMksMfeZl	 (d)	nksuksa (a) vkSj (c)

91.	 I.	 ,ddksf'kdh; jkse
II.	 iFk dksf'kdkvksa osQ lkFk ,aMksMfeZl
III.	NksVk vkSj vLi"V fiFk
IV.	vjh; laogu caMy
V.	 2&4 tkbye vkSj Ýyks,e
VI.	tkbye vkSj Ýyks,e osQ chp oSQfEc;e oy; dk fodkl 
mijksÙkQ fooj.k fuEufyf•r esa ls fdldks lanfHkZr djrk gS\
(a)	,dchti=kh ewy	 (b)	f}chti=kh ewy
(c)	,dchti=kh ruk	 (d)	f}chti=kh ruk

92.	vfHkdFku (A) % eslksfiQy (i.kZeè;ksÙkd) Åijh vkSj fupys 
,fiMfeZl osQ chp fLFkr gksrk gSA
dkj.k (R) % eslksfiQy (i.kZeè;ksÙkd) iÙkh dk Hkj.k Ård gSA
(a)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gS vkSj dkj.k (R)] 

vfHkdFku (A) dh lgh O;k[;k gSaA
(b)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gS ysfdu dkj.k 

(R)] vfHkdFku (A) dh lgh O;k[;k ugha gSaA
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(c)	vfHkdFku (A) lgh gS] ysfdu dkj.k (R) xyr gSaA
(d)	vfHkdFku (A) vkSj dkj.k (R) nksuksa xyr gSaA

93.	 ifÙk;ksa esa] Hkj.k Ård fdlls cus gksrs gSa\
(a)	vf/peZ ls	 (b)	laogu Ård ls
(c)	i.kZeè;ksÙkd dksf'kdk ls	 (d)	eTtk fdj.kksa ls

94.	 laogu ra=k esa   A   caMy 'kkfey gksrs gSa] ftUgsa f'kjkvksa vkSj  
  B   esa ns•k tk ldrk gSA laogu caMyksa dk vkdkj   C   osQ 
vkdkj ij fuHkZj djrk gSA   D   ifÙk;ksa osQ tkfydkor f'kjk 
foU;kl esa f'kjkvksa dh eksVkbZ vyx&vyx gksrh gSA
A ls D dk lgh la;kstu pqusaA
(a)	A&Ýyks,e] B&eè;f'kjk] C&f'kjk] D&f}chti=kh
(b)	A&tkbye] B&eè;f'kjk] C&f'kjk] D&f}chti=kh
(c)	A&laogu] B&eè;f'kjk] C&f'kjk] D&f}chti=kh
(d)	A&laogu] B&eè;f'kjk] C&f'kjk] D&,dchti=kh

95.	 ,dchti=kh rus esa fdl çdkj dk laogu caMy ik;k tkrk gS\
(a)	laikf'oZd] •qyk vkSj eè;vkfnnk#d
(b)	la;qÙkQ vkSj can 
(c)	vjh;] •qyk vkSj eè;vkfnnk#d 
(d)	laikf'oZd] can@vo/hZ vkSj vUr%vkfnnk#d

96.	 uXu vka•ksa ls ns•us ij rus vkSj ewy osQ nks vuqizLFk dkV ljy 
fn•kbZ nsrs gSaA ysfdu ekbØksLdksi ls mUgsa foHksfnr fd;k tk 
ldrk gS&
(a)	ewyksa vkSj rus dh cká vkfnnk#d fLFkfr ls
(b)	ewyksa vkSj rus dh vUr% eè;kfnnk#d fLFkfr ls
(c)	�ewy dh eè; vkfnnk#d fLFkfr vkSj rus dh cká vkfnnk#d 

fLFkfr ls
(d)	�rus dh eè;vkfnnk#d fLFkfr vkSj tM+ dh ckávkfnnk#d 

fLFkfr ls

	f}rh;d o`fº (Secondary Growth)
97.	 I.	 ;g lw{ethoksa osQ vkØe.k osQ çfr çfrjks/h gSA

II.	 ;g e`r rRoksa ls cuk gksrk gSA
III.	;g vR;f/d fyXuhÑr dksf'kdk fHkfÙk ls cuh gksrh gSA
IV.	 ;g dk"B dk ifj/h; {ks=k gSA
V.	 ;g xgjk vkSj dBksj gksrk gSA 
mijksÙkQ xq.kksa esa ls dkSu lk xq.k vUr% dk"B ls lacaf/r ugha gS\
(a)	I vkSj II	 (b)	osQoy IV
(c)	osQoy V	 (d)	I vkSj III

98.	 fuEufyf•r esa ls dkSu lk ik'oZ foHkT;ksrd ugha gS\
(a)	var%iwyh; oSQfDc;e
(b)	varjkiwyh; oSQfEc;e
(c)	isQykstu
(d)	vUroZs'kh foHkT;ksrd

99.	 f}chti=kh rus esa vfrfjÙkQ jaHkh; f}rh;d o`f¼ osQ fy, mÙkjnk;h 
foHkT;ksrd gS&
(a)	varjkiwyh; oSQfEc;e	 (b)	var%iwyh; oSQfEc;e
(c)	vUroZs'kh foHkT;ksrd	 (d)	isQykstu 

100.	dkWye I osQ lkFk dkWye II dk feyku dhft,A
	 dkye&I		  dkye&II
A.	 clar dk"B	 1.	� f}rh;d tkbye dk ifj/h; {ks=k 

gYosQ jax dk gksrk gS
B.	 jl dk"B	 2.	� e`r rRo mifLFkr vkSj vR;f/d 

fyXuhÑr
C.	 'kjn dk"B	 3.	� oSQfEc;e cM+h la[;k esa tkbyjh 

rRoksa dk mRiknu djrk gS
D.	 vUr% dk"B	 4.	� de lfØ; oSQfEc;e vkSj tkbyjh 

rRoksa esa ladjh okfgdk,¡ gksrh gSa
(a)	A–1, B–2, C–3, D–4	 (b)	A–4, B–3, C–2, D–1
(c)	A–3, B–1, C–4, D–2	 (d)	A–3, B–2, C–4, D–1

101.	I.	� okf"kZd oy; ekSleh i;kZoj.kh; ifjfLFkfr;ksa osQ ifj.kkeLo:i 
curs gSaA

II.	� ml vof/ osQ nkSjku tc ty çpqj ek=kk esa gksrk gS] 
okfgfudk@okfgdk rRo cM+s gksrs gSaA

III.	�ty dh deh dh vof/ osQ nkSjku okfgfudk@okfgdkvksa osQ 
rRoksa dh fHkfÙk eksVh gks tkrh gSA

IV.	�'kq#vkrh ekSle esa cuh dk"B i'p dk"B dh rqyuk esa 
vf/d xgjs jax dh gksrh gSA

uhps fn, x, fodYiksa esa ls lgh dFkuksa osQ la;kstu dk p;u 
djsaA
(a)	I vkSj II	 (b)	II vkSj IV
(c)	 I, II vkSj III	 (d)	II, III vkSj IV

102.	f}chti=kh rus esa var%iwyh; oSQfEc;e fdlosQ chp ekStwn gksrk 
gS\
(a)	çkFkfed tkbye vkSj çkFkfed Ýyks,e osQ chp esaA
(b)	f}rh;d Ýyks,e vkSj çkFkfed tkbye osQ chp esaA
(c)	çkFkfed tkbye vkSj f}rh;d Ýyks,e osQ chp esaA
(d)	çkFkfed Ýyks,e vkSj f}rh;d tkbye osQ chp esaA

103.	tSls&tSls f}chti=kh rus esa f}rh;d o`f¼ gksrh gS] fdldh eksVkbZ 
c<+ tkrh gS\
(a)	jl dk"B dh
(b)	vUr% dk"B dh
(c)	jl dk"B vkSj vUr% dk"B nksuksa dh
(d)	jl dk"B vkSj vUr% dk"B nksuksa ,d leku jgrs gSaA

104.	fn, x, dFkuksa dks if<+,A
I.	� 'kS'ko f}rh;d Ýyks,e oSQfEc;e osQ Bhd ckgj gksrk gS] 

tcfd 'kS'ko f}rh;d tkbye oSQfEc;e osQ vanj ekStwn gksrk 
gSA

II.	� lcls iqjkuk f}rh;d Ýyks,e çkFkfed Ýyks,e osQ Bhd vanj 
gksrk gS] tcfd lcls iqjkuk f}rh;d tkbye eTtk (fiFk) 
osQ Bhd Åij gSA
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III.	�f}rh;d eTtk fdj.ksa f}rh;d tkbye vkSj f}rh;d Ýyks,e 
nksuksa ls gksdj xqtjrh gSaA

mijksÙkQ dFkuksa esa ls xyr dFku dks pqfu;sA
(a)	I vkSj II	 (b)	II vkSj III
(c)	 III vkSj I	 (d)	buesa ls dksbZ ugha

105.	,d iqjkus f}chti=kh rus esa ifjf/ ls oYoqQV dh vksj dksf'kdh; 
ijrksa dk vuqØe gS&
(a)	,fiMfeZl] gkbiksMfeZl] isQykstu] isQyksMeZ
(b)	,fiMfeZl] isQykstu] isQye] ,fiMfeZl
(c)	,fiMfeZl] gkbiksMfeZl] oYoqQV] ,aMksMfeZl
(d)	,fiMfeZl] isQye] isQykstu] isQyksMeZ

106.	fn, x, dFkuksa dks i<+sa vkSj lgh fodYi pqusaA
I.	� f}rh;d o`f¼ osQ nkSjku çkFkfed vkSj f}rh;d Ýyks,e u"V 

gks tkrs gSaA
II.	� f}rh;d o`f¼ osQ nkSjku] çkFkfed tkbye de ;k T;knk 

v{kr jgrk gSA 
(a)	I lgh gS vkSj II xyr gSA
(b)	II lgh gS vkSj I xyr gSA
(c)	nksuksa I vkSj II xyr gSaA
(d)	nksuksa I vkSj II lgh gSaA

107.	iqjkus isM+ksa esa f}rh;d tkbye dk vf/dka'k Hkkx fdlosQ dkj.k 
xgjs Hkwjs jax dk gksrk gS\
(a)	vdkcZfud inkFkZ dk teko
(b)	dkcZfud inkFkZ dk teko
(c)	oSQfEc;e dh xfrfof/ 
(d)	f}rh;d tkbye dh xfrfof/ 

108.	vfHkdFku (A) % okrja/z isQykstu }kjk fufeZr gksrs gSaA
dkj.k (R) % okrja/z Nky esa ok;q fNæ gksrs gSaA
(a)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gS vkSj dkj.k (R)] 

vfHkdFku (R) dh lgh O;k[;k gSaA
(b)	vfHkdFku (A) vkSj dkj.k (R) nksuksa lgh gS] ysfdu dkj.k 

(R)] vfHkdFku (A) dh lgh O;k[;k ugha gSaA
(c)	vfHkdFku (A) lgh gS] ysfdu dkj.k (R) xyr gSaA
(d)	vfHkdFku (A) vkSj dkj.k (R) nksuksa xyr gSaA

109.	okf"kZd oy; esa] gYosQ jax dk Hkkx dgykrk gS&
(a)	vxz dk"B	 (b)	i'p dk"B
(c)	vUr% dk"B	 (d)	jl dk"BA

110.	f}rh;d o`f¼ esa 'kkfey Ård gSa&
I.	 varoZs'kh ruk 	 II.	 laogu oSQfEc;e
III.	dkWoZQ oSQfEc;e
fuEu esa ls lgh fodYi pqfu;sA
(a)	I vkSj II	 (b)	II vkSj III
(c)	 I vkSj III 	 (d)	I, II vkSj III

111.	fuEu esa ls dkSulk dFku lgh ugha gSa\
I.	 dkWoZQ oSQfEc;e dks isQykstu Hkh dgk tkrk gSA
II.	 dkWoZQ dks isQye Hkh dgk tkrk gSA
III.	f}rh;d oYoqQV dks isfjMeZ Hkh dgk tkrk gSA
IV.	�dkWoZQ oSQfEc;e] dkWoZQ vkSj f}rh;d oYoqQV dks feykdj 

isQyksMeZ dgrs gSaA
(a)	III vkSj IV	 (b)	I vkSj II
(c)	 II vkSj III	 (d)	II vkSj IV

112.	eTtk fdj.ksa fufeZr gksrh gaS&
(a)	vjh; :i ls fLFkr laogu caMy dh iSjsadkbeh dksf'kdkvksa ls 
(b)	vuqnSè;Z :i ls fLFkr laogu caMy dh iSjsadkbeh dksf'kdkvksa ls
(c)	ik'oZ :i ls fLFkr laogu caMy dh iSjsadkbeh dksf'kdkvksa 

ls
(d)	frjNs :i ls fLFkr laogu caMy dh iSjsadkbeh dksf'kdkvksa 

ls

113.	fuEufyf•r esa ls dkSu lk@ls dFku lgh gS@gSa\
(a)	f}chti=kh ruksa esa] laogu oSQfEc;e mRifr esa iwjh rjg ls  

f}rh;d gksrh gSaA
(b)	ftEuksLieZ osQ ruksa vkSj ewyksa esa f}rh;d o`f¼ ugha gksrh gSA
(c)	,dchti=kh esa f}rh;d o`f¼ ugha gksrh gSaA
(d)	;s lHkh

114.	oSQfEc;e dk lrr oy; curk gS&
(a)	var%iwyh; (baVªkiSQfloqQyj) oSQfEc;e osQ }kjk
(b)	varjkiwyh; (baVjiSQfloqQyj) oSQfEc;e osQ }kjk
(c)	ik'oZ foHkT;ksrd osQ }kjk
(d)	nksuksa (a) vkSj (b)

115.	oSQfEc;e  dk ,d çdkj gSA
(a)	'kh"kZLFk foHkT;ksrd
(b)	varjos'kh foHkT;ksrd
(c)	ik'oZ foHkT;ksrd
(d)	ifjiDo foHkT;ksrd osQ LFkk;h Ård

116.	fuEufyf•r esa ls dkSu lk fodYi fn, x, fp=k esa 1] 2] 3  
vkSj 4 osQ :i esa fpfÉr Hkkxksa dk lgh ukekadu n'kkZrk gS\

1

2
3

4

(a)	1&çkFkfed Ýyks,e] 2&laogu oSQfEc;e
	 3&f}rh;d Ýyks,e] 4&çkFkfed tkbye
(b)	1&f}rh;d Ýyks,e] 2&laogu oSQfEc;e
	 3&çkFkfed Ýyks,e] 4&çkFkfed tkbye
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(c)	1&çkFkfed Ýyks,e] 2&çkFkfed tkbye
	 3&f}rh;d Ýyks,e] 4&laogu oSQfEc;e
(d)	1&f}rh;d Ýyks,e] 2&çkFkfed tkbye
	 3&çkFkfed Ýyks,e] 4&laogu oSQfEc;e

117.	dkWye I dks dkWye II ls feyk,a vkSj lgh fodYi pqusaA
	 dkWye I		  dkWye II
A.	 dkWoZQ oSQfEc;e	 (i)	 isQye
B.	 dkWoZQ	 (ii)	isQykstu
C.	 f}rh;d oYoqQV	 (iii)	ckLV rUrq
D.	 Ýyks,e rUrq	 (iv)	isQyksMeZ
(a)	A–(i), B–(ii), C–(iii), D–(iv)
(b)	A–(iv), B–(iii), C–(ii), D–(i)
(c)	A–(i), B–(iv), C–(iii), D–(ii)
(d)	A–(ii), B–(i), C–(iv), D–(iii)

118.	f}rh;d o`f¼ osQ nkSjku]
(i)	� oSQfEc;e ckgjh Hkkx dh rqyuk esa Hkhrjh Hkkx ij vf/d 

lfØ; gksrk gSA
(ii)	mRikfnr f}rh;d Ýyks,e dh ek=kk f}rh;d tkbye ls 

vf/d gksrh gSA
(iii)	çkFkfed ,oa f}rh;d Ýyks,e v{kr jgrk gSA
(iv)	f}rh;d tkbye osQ fujarj lap;u osQ dkj.k çkFkfed 

tkbye /hjs&/hjs u"V gks tkrk gSA
lgh fodYi dks pqfu;sA
(a)	(i), (ii) vkSj (iv)	 (b)	(ii) vkSj (iii)
(c)	osQoy (i) 	 (d)	(ii) vkSj (iv)

119.	fuEufyf•r dFkuksa ij fopkj djsa vkSj lgh fodYi pqusaA
A.	 f}chti=kh ewy esa] laoguh oSQfEc;e mRifr esa ewy :i ls 

f}rh;d gksrk gSA
B.	 isQykstsu] isQyse vkSj isQyksMeZ dks lkewfgd :i ls isfjMeZ 

osQ :i esa tkuk tkrk gSA
C.	 laoguh oSQfEc;e osQ ckgjh lHkh Ård Nky cukrs gSaA
D.	 isQykstu dh iSjsadkbeh dksf'kdk,¡ vf/peZ dks u"V djosQ 

okrja/zksa dk fuekZ.k djrh gSaA 
(a)	osQoy A, B vkSj C	 (b)	A, B, C vkSj D
(c)	osQoy B vkSj D	 (d)	osQoy C vkSj D

120.	xyr lqesfyr ;qXe dk p;u djsaA
(a)	Hkj.k Ård esa iryh fHkfÙk okyh DyksjksIykLV ;qÙkQ  

dksf'kdk,¡ & i.kZeè;ksrd dksf'kdk,¡
(b)	eTtk fdj.kksa dh dksf'kdk,¡ tks ,d oSQafc;y oy; dk 

fgLlk curk gS & vUrjkiwyh; oSQfEc;e
(c)	ckgjh ok;qeaMy vkSj vkarfjd rus osQ Årdksa osQ chp xSlksa 

dk vknku&çnku & okrja/z
(d)	e`r rRoksa vkSj vR;f/d fyfXuÑr fHkfÙk okyh dk"B & jl 

dk"B

121.	ifjRod cuk gksrk gS&
I. dkWoZQ oSQfEc;e ls II.  dkWoZQ ls III. f}rh;d oYoqQV ls
fodYiksa dk lgh la;kstu pqusaA
(a)	osQoy I vkSj II	 (b)	osQoy I vkSj III
(c)	osQoy II vkSj III	 (d)	I, II vkSj III

122.	okrja/zksa osQ ukekadu osQ fy, lgh la;kstu pqfu;sA
A

B

C

D

 E

(a)	A&fNæ] B&f}rh;d oYoqQV] C&dkWoZQ oSQfEc;e] D&dkWoZQ] 
E&iwjd dksf'kdk,¡

(b)	A&fNæ] B&dkWoZQ oSQfEc;e] C&dkWoZQ] D&f}rh;d oYoqQV] 
E&iwjd dksf'kdk,¡

(c)	A&fNæ] B&dkWoZQ] C&iwjd dksf'kdk,¡] D&dkWoZQ oSQfEc;e] 
E&f}rh;d oYoqQV

(d)	A&fNæ] B&vf/peZ] C&iwjd dksf'kdk,¡] D&dkWoZQ 
oSQfEc;e] E&f}rh;d oYoqQV

123.	dk"B gksrk gS&
(a)	çkFkfed Ýyks,e	 (b)	çkFkfed tkbye
(c)	f}rh;d tkbye	 (d)	f}rh;d Ýyks,eA

124.	iwyh;] varjkiwyh; vkSj ckÞ~; jaHkh; oSQfEc;e feydj curk gS&
(a)	Hkj.k foHkT;ksrd	 (b)	'kh"kZLFk foHkT;ksrd
(c)	varjos'kh foHkT;ksrd	 (d)	ik'ohZ; foHkT;ksrdA

125.	f}rh;d o`f¼ osQ nkSjku f}chti=kh rus esa ekStwn Årdksa dk 
fuEufyf•r esa ls lgh Øe gS\
(a)	isQykstu] dkWoZQ] çkFkfed oYoqQV] f}rh;d oYoqQV
(b)	dkWoZQ] çkFkfed oYoqQV] f}rh;d oYoqQV] isQykstu
(c)	çkFkfed oYoqQV] f}rh;d oYoqQV] isQykstu] dkWoZQ
(d)	f}rh;d oYoqQV] dkWoZQ] isQykstu] çkFkfed oYoqQV

126.	dkWoZQ oSQfEc;e] dkWoZQ vkSj f}rh;d oYoqQV dks lkewfgd :i ls 
dgk tkrk gS&
(a)	isQykstu	 	 	 (b)	isjhMeZ (ifjRod)
(c)	isQye	 	 	 (d)	isQyksMeZA

127.	Nky ,d xSj&rduhdh 'kCn gS ftldk rkRi;Z gS&
(a)	laogu oSQfEc;e osQ ckgj oqQN Ård
(b)	laogu oSQfEc;e osQ Hkhrj oqQN Ård
(c)	laogu oSQfEc;e osQ Hkhrj lHkh Ård
(d)	laogu oSQfEc;e osQ ckgj lHkh Ård
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1.	 vR;kfèkd 'kq"d ekSle esa ?kkl dh ifÙk;k¡ vUnj dh vksj eqM+ 
tkrh gSaA fuEufyf[kr esa ls blosQ lcls mi;qDr dkj.k dk p;u 
dhft,A
(a)	okfgdkvksa esa Vkbyksfll
(b)	jaèkzksa dk can gksuk
(c)	cqyhiQkeZ dksf'kdkvksa dk f'kfFky gksuk
(d)	Liath i.kZeè;ksrd esa ok;q LFkkuksa dk floqQM+uk� (2019)

2.	 vuko`rchft;ksa osQ Ýyks,e esa fdldk vHkko gksrk gS\
(a)	pkyuh ufydk vkSj lgpj dksf'kdkvksa nksuksa dk
(b)	,Ycqfeuh; dksf'kdkvksa vkSj pkyuh dksf'kdkvksa dk
(c)	osQoy pkyuh ufydkvksa dk
(d)	osQoy lgpj dksf'kdkvksa dk                � (2019) 

3.	 o`{kksa esa okf"kZd oy;ksa osQ cuus osQ fo"k; esa fuEufyf[kr esa ls 
dkSu&lk dFku lgh ugha gS\ 
(a)	'khrks".k dfVcUèkh; {ks=kksa osQ o`{kksa esa okf"kZd oy; lqLi"V 

ugha gksrh gSA

(b)	okf"kZd oy; ,d o"kZ esa olarnk# vkSj 'kjnnk# osQ mRiUu 

gksus dk ,d la;kstu gSA

(c)	,/k (oSQfEc;e) varjh; lfozQ;rk osQ dkj.k mQÙkd osQ gYosQ 

jax vkSj xgjs jax osQ oy;ksa & ozQe'k% vxznk# vkSj i'pnk# dk 

cuukA
(d)	oSQfEc;e dh lfozQ;rk] tyok;q esa fofHkUurk ij fuHkZj  

gksrh gSA� (2019)

4.	 xyr dFku dks pqfu,A
(a)	jlnk: tM+ ls iÙkh rd ty rFkk [kfut osQ pkyu esa 

'kkfey gksrh gSA
(b)	jlnk: lcls Hkhrjh f}rh;d nk: gksrk gS vkSj ;g vis{kkÑr 

gYosQ jax dh gksrh gSA
(c)	VSfuu] jsftu] rsy vkfn osQ tek gksus osQ dkj.k var% dk"B 

xgjs jax dh gksrh gSA

(d)	var% dk"B ty dk pkyu ugha djrh] ijUrq ;kaf=kd lgk;rk 

iznku djrh gSA� (2020)

128.	dkSu ls Ård }kjk f}rh;d o`f¼ 'kq: gksrh gS\
(a)	'kh"kZLFk foHkT;ksrd	 (b)	viLFkkfud ewy 
(c)	vaoqQfjr cht	 (d)	laogu oSQfEc;e 

129.	I.	� f}chti=kh ruksa osQ ifj/h; {ks=kksa esa f}rh;d tkbye jax esa 
gYosQ gksrs gS vkSj bldks vUr% dk"B dgrs gSaA

II.	 ;g ty vkSj •fut yo.kksa osQ lagou esa lgk;d gksrk gSA
uhps fn, x, fodYiksa esa ls lgh dks pqfu;sA
(a)	I lgh gS] ysfdu II xyr gSA
(b)	I xyr gS] ysfdu II lgh gSA
(c)	 I vkSj II nksuksa lgh gSaA
(d)	I vkSj II nksuksa xyr gSa 

130.	f}chti=kh rus esa Årdksa dk Øe ckgj ls vanj dh vksj gksrk gS
(a)	isQye&ifjjEHk&,aMksMfeZl&Ýyks,e 
(b)	isQye&Ýyks,e&,aMksMfeZl&ifjjEHk
(c)	isQye&,aMksMfeZl&ifjjEHk&Ýyks,e
(d)	ifjjEHk&isQye&,aMksMfeZl&Ýyks,e

131.	ikS/ksa dh f}rh;d òf¼ osQ nkSjku] rus dk isQykstsu nksuksa rjiQ dh 
dksf'kdkvksa dks gVk nsrk gSA ckgjh dksf'kdk,¡   A   esa foHksfnr gks 
tkrh gSa vkSj vk¡rfjd dksf'kdk,¡   B   esa foHksfnr gks tkrh gSaA
mijksÙkQ dFku osQ lanHkZ esa A vkSj B dk lgh la;kstu pqusaA
(a)	A&dkWoZQ_ B&isQye
(b)	A&f}rh;d oYoqQV_ B&isQyksMeZ
(c)	A&f}rh;d oYoqQV_ B&çkFkfed oYoqQV
(d)	A&dkWoZQ@isQye_ B&f}rh;d oYoqQV

132.	isM+ dh vk;q dk vkdyu fdlosQ }kjk fd;k tkrk gS\
(a)	ckáRoph; oy;ksa dks fxudj 
(b)	fiFk osQ O;kl dks ekidj 
(c)	okf"kZd oy;ksa dks fxudj 
(d)	osQoy i'p dk"B dks fxudj 

133.	Nky  dks n'kkZrh gSA
(a)	ifjRod 
(b)	f}rh;d Ýyks,e
(c)	f}rh;d tkbye
(d)	nksuksa (a) vkSj (b)

134.	izkFkfed vkSj f}rh;d ik'oZ foHkT;ksrdksa dh xfrfof/;ksa osQ  
ifj.kkeLo:i ikS/s dh ifjf/ esa o`f¼ D;k dgykrh gS\
(a)	izkFkfed o`f¼ 
(b)	ik'ohZ; o`f¼
(c)	f}rh;d o`f¼
(d)	varosZ'kh o`f¼

135.	f}chti=kh rus esa f}rh;d o`f¼ osQ nkSjku] laoguh oSQfEc;e fn, 
x, fdl ukekafdr Hkkx dks tUe nsrk gS\

P
R

Q

(a)	P 	 (b)	R	 (c)	Q	 (d)	;s lHkh
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5.	 ,d ikni dh vuqizLFk dkV esa fuEufyf[kr 'kkjhfjd y{k.k n'kkZ;s 
x;s&
(i)	 vf/d la[;k esa fc[kjs gq, laogu caMy tks iwykPNkn ls f?kjs 

gSaA
(ii)	cM+s lqLi"V iSjsadkbesVl Hkj.k ÅrdA
(iii)	la;qDr vkSj can laogu caMyA
(iv)	Ýyks,e iSjasdkbek dk vHkkoA
bl ikni dh Js.kh vkSj mlosQ Hkkx dks igpkfu,A
(a)	,dchti=kh tM+	 (b)	f}chti=kh ruk
(c)	f}chti=kh tM+	 (d)	,dchti=kh ruk� (2020)

6.	 lwph&I dks lwPkh&II osQ lkFk lqesfyr dhft,A

lwPkh&I lwPkh&II
(A) okrja/z (i) isQykstsu
(B) dkoZQ oSaQfc;e (ii) lqcsfju fu{ksi.k
(C) f}rh;d oYoqQV (iii) xSlksa dk vknku&iznku
(D) dkoZQ (iv) isQyksMeZ

uhps fn;s x;s fodYiksa esa ls lgh mÙkj pqfu,A
	 (A)	 (B)	 (C)	 (D)
(a)	(iii)	 (i)	 (iv)	 (ii)
(b)	(ii)	 (iii)	 (iv)	 (i)
(c)	 (iv)	 (ii)	 (i)	 (iii)
(d)	(iv)	 (i)	 (iii)	 (ii)� (2021)

7.	 lwph&I dks lwPkh&II osQ lkFk lqesfyr dhft,A

 lwPkh&I  lwPkh&II
(A) lfozQ; dksf'kdk foHkktu dh 

{kerk okyh dksf'kdk;sa
(i) laogu mQrd

(B) ,d mQrd ftlesa lHkh 
dksf'kdk;sa lajpuk vkSj dk;Z dh 
n`f"V ls leku gSa

(ii) foHkT;ksrd

(C) fofHkUu izdkj dh dksf'kdkvksa 
okyk mQrd

(iii) fLdfyfjM

(D) vR;f/d eksVh fHkfÙk ,oa ladjh 
xqfgdk okyh e`r dksf'kdk;sa

(iv) ljy mQrd

uhps fn;s x;s fodYiksa esa ls lgh mÙkj pqfu,A
	 (A)	 (B)	 (C)	 (D)

(a)	(iv)	 (iii)	 (ii)	 (i)
(b)	 (i)	 (ii)	 (iii)	 (iv)
(c)	 (iii)	 (ii)	 (iv)	 (i)
(d)	(ii)	 (iv)	 (i)	 (iii)� (2021)

8.	 fuEufyf[kr esa ls lgh ;qXe dks pqfu,A
(a) f}chti=kh ifÙk;ksa esa laogu 

c.My] eksVh fHkfÙk okyh cM+h 
dksf'kdkvksa ls f?kjs gksrs gSaA

– ;kSfxd (oaQtafDVo)
mQrd

(b) eè;ka'k fdj.kksa dh dksf'kdk;sa 
tks oSaQfc;e oy; osQ Hkkx dk 
fuekZ.k djrh gSa

– varjkiwyh; oSaQfc;e

(c) ckáRopk dks iQkM+us okyh 
f'kfFky e`nq dksf'kdk;sa tks 
Nky esa ysal osQ vkdkj dh 
fNnz cukrh gSa

– Liath e`nwrd iSjasdkbek

(d) ?kkl dh ifÙk;ksa dh ckáRopk 
esa cM+h jaxghu fjDr dksf'kdk;sa

– lgk;d dksf'kdk;sa
(2021)

9.	 laogu caMyksa osQ fo"k; esa fuEufyf[kr dFkuksa dks if<+,&
(A)	tM+ksa esa] ,d laogu caMy esa tkbye vkSj Ýyks;e] fofHkUu 

f=kT;kvksa ij ,dkUrj :i esa O;ofLFkr gksrs gSaA
(B)	la;qDr cUn laogu caMyksa esa oSQEch;e ugha gksrkA
(C)	[kqys laogu caMyksa esa] oSQEch;e] tkbye vkSj Ýyks;e osQ 

chp mifLFkr gksrk gSA
(D)	f}chti=kh rus osQ laogu caMyksa esa eè;kfnnk#d izksVkstkbye 

gksrk gSA
(E)	,dchti=kh tM+ esa] izk;% N% ls vf/d tkbye caMy gksrs 

gSA
fuEufyf[kr fodYiksa esa ls lgh mÙkj pqfu,&
(a)	osQoy (B), (C), (D) vkSj (E)
(b)	osQoy (A), (B), (C) vkSj (D)
(c)	osQoy (A), (C), (D) vkSj (E)
(d)	osQoy (A), (B) vkSj (D)� (2022)

10.	 ,d iqjkus o`{k esa f}rh;d tkbye dk vf/drj Hkkx l?ku Hkwjk 
gksrk gS vkSj dhVksa osQ vkØe.k dk izfrjks/h gksrk gSA ;g fdl 
dkj.k ls gksrk gS\
(A)	f}rh;d mikip;t osQ L=kko vkSj okfgdkvksa osQ vodksf'kdk 

esa muosQ ,d=k gksus osQ dkj.k
(B)	dkcZfud ;kSfxdksa tSls fd VSuhu vkSj jsthu dk rus dh 

osQUnzh; ijr esa ,d=k gksus osQ dkj.k
(C)	rus dh ckgjh ijr esa lqcsfju vkSj lqxaf/r inkFkks± osQ ,d=k 

gksus osQ dkj.k
(D)	rus dh ckgjh ijr esa VSuhu] xksan] jky vkSj lqxaf/r inkFkksZ 

osQ ,d=k gksus osQ dkj.k
(E)	isjUdkbek dksf'kdkvksa] dk;kZRed :i esa lfØ; tkbye rÙo 

vkSj mM+u'khy rsy dh mifLFkfr osQ dkj.k
uhps fn;s x;s fodYiksa esa ls lgh mÙkj pqfu,%
(a)	osQoy (C) vkSj (D)
(b)	osQoy (D) vkSj (E)
(c)	osQoy (B) vkSj (D)
(d)	osQoy (A) vkSj (B)� (2022)

11.	 clarnk# dh vkarfjd lajpuk oqQN fof'k"V Yk{k.kksa dks n'kkZrh gSaA 
fuEufyf[kr esa ls olarnk# osQ fo"k; esa dFkuksa osQ lgh lsV dks 
pqfu,A
(A)	bls vxznk# Hkh dgk tkrk gSA
(B)	clar ½rq esa oSQECkh;e] ladjh okfgdk okys tkbye dk 

fuekZ.k djrk gSA
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(C)	;g gYosQ jax dh gksrh gSA
(D)	clarnk# vkSj 'kjnnk# ,dkUr laosQUnz oy; osQ :i esa gksrs 

gS tks okf"kZd oy; cukrss gSaA
(E)	bldk ?kuRo de gksrk gSaA
fuEufyf[kr fodYiksa esa ls lgh mÙkj pqfu,%
(a)	osQoy (A), (C), (D) vkSj (E)
(b)	osQoy (A), (B) vkSj (D)
(c)	osQoy (C), (D) vkSj (E)
(d)	osQoy (A), (B), (D) vkSj (E)� (2022)

12.	 uhps nks dFku fn;s x, gSaA
dFku I : eè;kfnfonk:d vkSj ckßvkfnnk:d 'kCn dk mi;ksx 
ikniksa esa f}rh;d tkbye dh fLFkfr dk o.kZu djus osQ fy, 
fd;k tkrk gSA
dFku II : ckßvkfnnk:d n'kk lkekU;r% ewyra=k dk y{k.k gSA
mi;qZDr dFkuksa osQ fo"k; esa uhps fn, x, fodYiksa esa ls lgh 
mÙkj pqfu,
(a)	dFku I xyr gS ijUrq dFku II lR; gSA
(b)	dFku I vkSj dFku II nksuksa lR; gSA
(c)	dFku I vkSj dFku II nksuksa vlR; gSA
(d)	dFku I lgh gS ijUrq dFku II vlR; gSA� (2023)

13.	 lgh dFkuksa dks igpkfu,µ
A.	 okrjU/z ysal osQ vkdkj osQ fNnz gksrs gSa tks xSlksa dk vknku 

iznku djrs gSaA

B.	 ekSle osQ izkjEHk esa cuh Nky dks dBksj Nky dgk tkrk gSA
C.	 Nky ,d rduhdh 'kCn gS tks laoguh oSaQfc;e ls ckgj osQ 

lHkh Årdksa osQ lanHkZ esa iz;qDr gksrk gSA
D.	 Nky] ifjpeZ vkSj f}rh;d Ýyks,e osQ lanHkZ esa iz;qDr gksrk 

gSA
E.	 isQykstu eksVkbZ esa ,dy&ijr gsA
	 uhps fn;s x, fodYiksa esa ls lgh mÙkj pqfu,µ
(a)	osQoy B vkSj C
(b)	osQoy B, C vkSj E
(c)	osQoy A vkSj D
(d)	osQoy A, B vkSj D� (2023)

14.	 uhps nks dFku fn;s x, gSaA
,d vfHkdFku (A) vkSj nwljk dkj.k (R) gSA
vfHkdFku (A) : i'pnk: esa ladjh okfgdkvksa okys FkksM+s tkbye 
rRo gksrs gSaA
dkj.k (R) : l£n;ksa esa oSaQfc;e de fØ;k'khy gksrk gSA
mi;qZDr dFkuksa osQ fo"k; esa] uhps fn;s x, fodYiksa esa ls lgh 
mÙkj pqfu,µ
(a)	(A) vlR; gS ijUrq (R) lR; gSA
(b)	(A) vkSj (R) nksuksa lR; gS vkSj (R), (A) dh lgh O;k[;k gSA
(c)	 (A) vkSj (R) nksuksa lR; gS ijUrq (R), (A) dh lgh O;k[;k ugha 

gSA
(d)	(A) lR; gS ijUrq (R) vlR; gSA� (2023)
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1

1.	 (d)	:	ikniksa dh vkarfjd lajpuk osQ vè;;u dks ikni 'kkjhj ikni dgk 
tkrk gSA ikniksa esa dksf'kdk vk/kj ewy bdkbZ gSA dksf'kdkvksa ls Årdksa vkSj 
Årdksa ls vaxksa dk fuekZ.k gksrk gSaA
2.	 (b)

3.	 (d)	:	 f}chti=kh ikniksa esa dksysUdkbek ckÞ;Ropk osQ uhps ijrksa osQ :i 
esa gksrk gSA bu dksf'kdkvksa osQ fdukjksa ij lsY;wykst] gsehlsY;wykst vkSj isfDVu 
dk teko gksus osQ dkj.k buosQ dksus cgqr eksVs gksrs gSaA
4.	 (d)

5.	 (b)	:	varoZs'kh foHkT;ksrd yackbZ esa o`f¼ gsrq lgk;d gS] tks ikS/s osQ 
'kjhj esa çkFkfed o`f¼ dk dkj.k curk gSA
6.	 (c)

2

1.	 (d)

2.	 (d)	:	,fiMfeZl ikS/ksa dh lcls ckgjh lqj{kkRed ijr gSA ,fiMeZy 
dksf'kdk,¡ iSjsUdkbesVl gksrh gS ftuesa dksf'kdk fHkfRr vkSj ,d cM+h jl/kuh 
ds lkFk FkksM+h ek=kk esa lkbVksIykTe vLrj gksrk gSA
3.	 (b)

4.	 (a)	: laogu caMyksa dks NksM+dj lHkh Ård Hkj.k Ård dk fuekZ.k 
djrs gSaA ;g iSjsUdkbek] dksysUdkbek vkSj LDysjsUdkbek tSls ljy Årdksa ls 
feydj cuk gksrk gSA

5.	 (a)	: çR;sd ja/z nks lse osQ vkdkj dh dksf'kdkvksa ls cuk gksrk gS 
ftUgsa }kj dksf'kdk,¡ dgrs gSaA ;s :ikarfjr Hkj.k Ård gSaA buesa DyksjksfiQy 
gksrs gSa rFkk ;s çdk'k la'ys"k.k dh fØ;k djrs gSA }kj dksf'kdkvksa dh ckgjh 
fHkfÙk (ja/z fNæ ls nwj) iryh gksrh gSa vkSj Hkhrjh fHkfÙk (ja/z fNæ dh vksj) 
vR;f/d eksVh gksrh gSaA ja/z ok"iksRltZu vkSj xSlh; fofue; dh çfØ;k dks 
fu;af=kr djrk gSA

3

1.	 (c)

2.	 (d)	:	,dchti=kh rus esa] ifj/h; laogu caMy vkerkSj ij osQaæ esa 
fLFkr caMyksa dh rqyuk esa NksVs gksrs gSaA 

3.	 (b)	:	laogu ra=k esa laoguh caMy 'kkfey gksrs gSa] ftUgsa f'kjk vkSj 
eè;f'kjk esa ns[kk tk ldrk gSA laoguh caMyksa dk vkdkj f'kjkvksa osQ 
vkdkj ij fuHkZj djrk gSA f'kjkvksa dh eksVkbZ f}chti=kh ifRr;ksa dh tkfydk 
f'kjkfoU;kl esa fHkUu gksrh gSA izR;sd laogu caMy osQ pkjksa vksj eksVh fHkfRr 
okyh caMy vkPNn dksf'kdk,¡ gksrh gSaA 

4.	 (d)	:	 f}chti=kh ewy esa tkbye dh fLFkfr ckávkfnnk#d gksrh gS 
ftlesa çksVkstkbye ifjf/ dh vksj vkSj esVktkbye osQaæ dh vksj gksrk gSaA  
f}chti=kh rus esa (mnkgj.k& oqQoqQjfcVk)] tkbye dh fLFkfr eè;kfnnk#d 
vr% esVktkbye osQaæ ls nwj vkSj çksVkstkbye osQaæ dh vksj gksrh gSA 

5.	 (d)	: f}chti=kh ewyksa esa] ik'ohZ; ewy vkSj laogu oSQfEc;e osQ fuekZ.k 
dh 'kq#vkr f}rh;d o`f¼ osQ nkSjku ifjjEHk dksf'kdkvksa esa gksrh gSA

4

1.	 (b)	: çkFkfed tkbye vkSj çkFkfed Ýyks,e osQ chp fLFkr oSQfEc;e 
dksf'kdk,¡ var%iwyh; oSQfEc;e gksrh gSaA

2	 (d)	:	okrja/z] ifjpeZ osQ ,d NksVs Hkkx osQ :i esa gksrk gS tgk¡ isQykstu 
dh fØ;kf'kyrk vU; txgksa dh rqyuk esa vf/d gksrh gS] vkSj blosQ }kjk 
mRiUu dkWoZQ dksf'kdk,a fuc±/ :i ls O;ofLFkr gksrs gSa vkSj buesa dkiQh la[;k 
esa varjdksf'kdh; vodk'k ik, tkrs gSaA okrja/zksa esa dksf'kdkvksa dh fuc±/ 
O;oLFkk mUgsa ok;q çnku djus okyh lajpuk,¡ cukrh gSA ysfdu blosQ •qyus 
vkSj can gksus ij dksbZ fu;a=k.k ugha gksrk gSA 

3.	 (c)	: dkWoZQ oSaQfc;e vkSj laogu oSaQfc;e ik'oZ foHkT;ksrd gSaA nksuksa rus 
dh f}rh;d o`f¼ osQ fy, mÙkjnk;h gSaA ;s rus dh ifjf/ Hkh c<+krs gaSA

4.	 (d)	:	Ýyks,e caMy osQ ik'oZ fdukjksa ij oaQtdfVo iSjsUdkbek dksf'kdk,¡ 
vkSj ifjjaHk dksf'kdk,a çksVkstkbye fljksa osQ ckgj fLFkr gksrh gS tks foHkT;ksrd 
cu tkrh gSaA ;g laoguh oSQfEc;e esa ,d ygjnkj iêðh dk fuekZ.k djrh gSA

5.	 (a)	:	oSQfEc;e dh xfrfof/ dbZ 'kkjhfjd vkSj i;kZoj.kh; dkjd  
}kjk fu;af=kr gksrh gSaA m".kdfVca/h; {ks=kksa esa tyok;q iwjs o"kZ ,d leku ugha 
gksrh gSA clar ½rq esa oSQfEc;e cgqr lfØ; gksrk gS vkSj vf/d la[;k esa 
okfgdk,¡ cukrk gS] ftudh xqfgdk pkSM+h gksrh gSaA bl ekSle esa cuus okyh 
dk"B dks clar dk"B ;k vxz nk: dgk tkrk gSA

1.	 (a)	:	Ård dksf'kdkvksa dk ,d lewg gS ftldh mRifÙk leku gksrh gS 
vkSj lkekU;r% dk;Z Hkh leku djrs gSA 

2.	 (b)	:	'kh"kZ foHkT;ksrd rus o ewy osQ 'kh"kZ vkSj mudh 'kk•kvksa ij 
ekStwn gksrs gSaA buls yackbZ esa o`f¼ gksrh gSA
3.	 (d)

4.	 (c)	:	iSjsUdkbeh dksf'kdkvksa esa] varjdksf'kdh; LFkku ekStwn gksrs gSaA

5.	 (b)	:	ftEuksLieZ vFkkZr~ ikbul esa tkbye okfgdk,a vuqifLFkr gksrh gSaA

6.	 (c)	: dkWysUdkbek dh fHkfÙk ,d leku ugha gksrh gSaA os fdukjksa ij 
lsY;wykst] gsehlsY;wykst vkSj isfDVu osQ teko osQ dkj.k eksVh gksrh gSaA 

iq"ih ikniksa dk 'kkjhj
(Anatomy of Flowering Plants)6

vè;k;
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7.	 (a)	:	dkWysUdkbek thonzO; ;qDr lgk;d ljy LFkk;h Ård gksrs 
gSaA mudh fHkfÙk ij vleku çdkj ls forfjr lsY;wykst] isfDVu vkSj 
gsfelsY;wykst dh eksVh ijrsa gksrh gSaA 

8.	 (b)	:	lgpj dksf'kdk,¡ fof'k"V iSjsUdkbeh dksf'kdk,¡ gSaA ;s pkyuh 
ufydkvksa osQ fdukjksa ij muosQ lkFk tqM+s gksrs gSaA

9.	 (c)	:	Ýyks,e rUrq (ckLV js'kk) LDysjsUdkbeh dksf'kdkvksa ls cus gksrs 
gSaA os izk;% çkFkfed Ýyks,e esa vuqifLFkr gksrs gSa ysfdu f}rh;d Ýyks,e 
esa ik, tkrs gSaA 

10.	 (a)	:	ckávkfnnk#d laogu caMyksa dh og fLFkfr gS ftlesa çksVkstkbye 
(igys fufeZr tkbye) ckgj dh vksj vkSj esVktkbye (ckn esa fufeZr 
tkbye) vanj dh vksj fLFkr gksrk gSA eè;kfnnk#d laogu caMyksa dh ,slh 
fLFkfr gS ftlesa çksVkstkbye vanj dh vksj vkSj esVktkbye ckgj dh vksj 
gksrk gSA
11.	 (c)

12.	 (b)	:	dkWysUdkbek f}chti=kh ikS/s esa ckÞ~;Ropk osQ uhps dh ijrksa 
esa gksrk gSA ;g ;k rks ,d le:i ijr ;k [k.Mksa osQ :i esa ik;k tkrk 
gSA bu dksf'kdkvksa osQ dksuksa ij lsY;wykst] gsehlsY;wykst vkSj isfDVu dk 
teko gksrk gS ftlosQ dkj.k ;g eksVh gks tkrh gSaA dksysadkbeh  dksf'kdkvksa 
dk vkdkj vaMkdkj] xksykdkj ;k cgqdks.kh; gks ldrk gS vkSj buesa izk;% 
DyksjksIykLV gksrs gSaA tc bu dksf'kdkvksa esa DyksjksIykLV gksrk gS rks os Hkkstu 
dk Lokaxhdj.k dj ysrs gSaA buesa varjdksf'kdh; LFkku vuqifLFkr gksrs gSaA ;s 
ikS/s osQ c<+rs Hkkxksa dks ;kaf=kd lgk;rk çnku djrs gS] tSls fd 'kS'ko ruk 
rFkk iÙkh dk o`arA
13.	 (d)

14.	 (a)	:	Ýyks,e [kkn~; lkexzh dks ifÙk;ksa ls ikS/ksa osQ nwljs Hkkxksa rd 
igq¡pkrk gSA vko`rchth ikS/ksa esa Ýyks,e cuk gksrk gS] pkyuh ufydk rRo] 
lgpj dksf'kdk,¡] Ýyks,e iSjsUdkbek vkSj Ýyks,e rUrq ls feydjA 

15.	 (c)	:	pkyuh ufydk rRo yach] ufydk tSlh lajpuk,a gksrh gSa] tks 
vuqnSè;Z :i ls O;ofLFkr lgpj dksf'kdkvksa ls tqM+h gksrh gSaA mudh 
var% fHkfÙk pkyuh tSlh fNfær gksdj pkyuh IysV dk fuekZ.k djrh 
gSaA ,d ifjiDo pkyuh rRo esa ifj/h; dksf'kdk æO; vkSj ,d cM+h  
jl/kuh gksrh gS ysfdu blesa osQUæd dk vHkko gksrk gSA pkyuh ufydk osQ 
dk;Z lgpj dksf'kdkvksa osQ osQaæd }kjk fu;af=kr fd;k tkrk gSA

16.	 (a)	:	okfgfudh yach vFkok ufydkdkj dksf'kdk gSA bldh dksf'kdk 
dh fHkfÙk eksVh rFkk fyfXur gksrh gS vkSj xqfgdk 'kaqMkdkj gksrh gSA ;s e`r 
,oa thonzO; foghu gksrh gSaA
17.	 (c)

18.	 (b)	:	laogu esa okfgdkvksa dk dk;Z gksrk gS ty vkSj [kfut dk 
lapkyuA

19.	 (a)	: ckÞ~;Ropk vkSj laoguh caMyksa dks NksM+dj lHkh Ård Hkj.k 
Ård ;k vk/kjh; Ård dk fuekZ.k djrs gSaA ;s ljy Ård tSls iSjsUdkbek] 
dksysUdkbek vkSj LDysjsUdkbek ls cuk gksrk gSA Hkj.k Ård esa oYoqQV] 
ifjjEHk] fiFk vkSj eTtkfdj.ksa lfEefyr gksrh gaSA ifÙk;ksa esa Hkj.k Ård 
i.kZeè;ksrd ls cuk gksrk gSA 

20.	 (a)	:	vko`rchth ikS/ksa (,aft;kLieZ) esa pkyuh ufydkvksa ls lac¼ 
lgpj dksf'kdk,a Ýyks,e Ård osQ fof'k"V rRo gSaA ;s VsfjMksiQkbV~l vkSj 
ftEuksLieZ esa vuqifLFkr gksrs gSaA

21.	 (d)	:	ckÞ~;Ropk dh ckgjh lrg ekse;qÙkQ eksVs vkoj.k ls <dh gksrh 
gS ftls D;wfVdy dgk tkrk gSA ;g ty dh gkfu dks jksdrk gS vkSj 'kS'ko 
ewyksa esa vuqifLFkr gksrk gSA
22.	 (b)

23.	 (d)	:	tc ,d laogu caMy esa tkbye vkSj Ýyks,e ,dkarj rjhosQ ls 
fofHkUu f=kT;kvksa ij O;ofLFkr gksrs gSa rks ;g O;oLFkk vjh; dgykrh gS] 
tSls fd ewyksa esaA la;qÙkQ çdkj osQ laoguh caMyksa esa] tkbye vkSj Ýyks,e 
laogu caMyksa dh leku f=kT;k ij fLFkr gksrs gSa] tSls dh ruksa vkSj ifÙk;ksa 
esaA la;qÙkQ laogu caMy esa Ýyks,e izk;% tkbye osQ ckgjh rjiQ fLFkr gksrk 
gSA
24.	 (a)

25.	 (c)	: ?kkl (,dchti=kh) esa] }kj dksf'kdk,a Macykdkj gksrh gSa vkSj  
f}chti=kh (lse] vjaMh] eVj) esa }kj dksf'kdk,a lse ;k fdMuh vkdkj dh 
gksrh gSaA
26.	 (b)

27.	 (a)	:	dHkh&dHkh] oqQN ckÞ~;Ropk dksf'kdk,a] }kj dksf'kdkvksa osQ 
vklikl gksrh gSa ftuosQ uki vkSj vkdkj esa fof'k"Vk vk tkrh gS rks bUgsa 
lgk;d dksf'kdk,¡a dgk tkrk gSaA

28.	 (d)

29.	 (b)	: ,d izk:i 'kS'ko f}chti=kh rus dk vuqçLFk dkV ;g n'kkZrk gS 
fd rus dh lcls ckgjh lqj{kkRed ijr ckÞ~;Ropk gksrh gSA ;g D;wfVdy 
dh ,d iryh ijr ls <dh gksrh gSaA blesa oqQN Ropkjkse vkSj oqQN ja/z gksrs 
gSaA

30. 	 (a)	:	vko/ZRod dksf'kdk,a ;k eksVj dksf'kdk,a fof'k"V cM+h] 
•kyh] fjfÙkQdk;qÙkQ jaxghu] iryh fHkfÙk okyh dksf'kdk,¡ ,dchti=kh osQ  
lef}ikf'oZd iÙkh osQ ckÞ~;Ropk esa mifLFkr gksrh gSaA os ty ruko osQ nkSjku 
;k e#fn~Hkn fLFkfr esa ifÙk;ksa dks vanj dh rjiQ eksM+us dk dk;Z djrs gSaA 

31.	 (c)	:	}kj dksf'kdkvksa esa DyksjksIykLV gksrk gS vkSj os ja/zksa osQ •qyus vkSj 
can gksus osQ Øe dks fu;af=kr djrs gSA

32.	 (d)	:	,dchti=kh rus esa laogu caMy iwjs Hkj.k Ård esa fc•js gq, gksrs 
gSaA os la;qÙkQ vkSj can çdkj osQ gksrs gSa (blesa laogu oSQfEc;e ugha gksrh  
gSa)A

33.	 (a)

34.	 (a)	:	iSjsUdkbeh dksf'kdk,a tks tkbye vkSj Ýyks,e osQ chp fLFkr gksrh 
gSa mudks oaQtadfVo Ård dgk tkrk gSA

35.	 (c)	: oYoqQV dh lcls Hkhrjh ijr varLRopk (,aMksMfeZl) gksrh gSA 
blesa varjdksf'kdh; LFkku jfgr ukykdkj dksf'kdkvksa dh ,d ijr gksrh gSA 
varLRopk dksf'kdkvksa dh Li'kZjs•h; vkSj vjh; fHkfÙk;ksa ij oSQLisjh iV~fV;ksa 
osQ :i esa ty vikjxE;] ekseh inkFkZ lwcsfju dk teko gksrk gSA 

36.	 (b)	:	varLRopk oYoqQV dh lcls Hkhrjh ijr gSA varLRopk dh 
dksf'kdkvksa dh Li'kZ js[kh; rFkk vjh; fHkfÙk;ksa ij oSQLisjh iV~fV;ksa osQ :i 
esa ty vikjxE;] ekseh inkFkZ lwcsfju gksrk gSA
37.	 (a)

38.	 (c)	:	ifjjEHk ijrnkj eksVk Ård gksrk gSA ;g vUrLRopk osQ vanj 
vkSj laoguh jTtq osQ ckgj fLFkr gksrk gSA ifjjEHk iSjsUdkbeh rUrq vkSj 
LDysjsUdkbeh rUrq nksuksa ls cuk gksrk gSA
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39.	 (c)	:	f}chti=kh ewy esa Ng ls Hkh de laoguh caMy gksrs gSaA ewyksa 
esa oYoqQV dh lcls Hkhrjh ijr vUrLRopk gksrh gSA ;g l?ku thfor 
dksf'kdkvksa ls cuh gksrh gS ftldh fo'ks"krk osQLisfj;u iV~fV;ksa dh mifLFkfr 
gSaA f}chti=kh ewyksa osQ laogu caMy] tkbye vkSj Ýyks,e [k.Mks dks iryh 
fHkfÙk okyh iSjsUdkbek dksf'kdkvksa }kjk vyx fd;k tkrk gS ftls oaQtadfVo 
Ård ;k dksefIyesaVjh Ård dgk tkrk gSaA
40.	 (d)			  41.	 (d)

42.	 (b)	:	f}chti=kh rus osQ laogu caMyksa dh fo'ks"krk gS fd laogu caMy 
,d oy; esa O;ofLFkr gksrs gSaA os la;qÙkQ gSa vFkkZRk tkbye vkSj Ýyks,e 
,d gh f=kT;k ij fLFkr gksrs gSaA ;s •qys gksrs gSa vFkkZr~ tkbye vkSj Ýyks,e 
osQ chp oSQfEc;e ijr ikbZ tkrh gSA ;s caMy vkPNn ls f?kjs ugha gksrs gSaA 
çksVkstkbye dh fLFkfr osQaæ dh vksj vFkkZr eè;kfnnk#d gksrh gSA

43.	 (a)	:	ifÙk;ksa esa] Ård] tks laogu ra=k dk fuekZ.k djrs gSa (vFkkZr] 
laogu caMy) eè;f'kjk osQ fudV ;k osQaæ esa fLFkr gksrs gSa vkSj lkekU;r% 
tkbye (Åijh lrg dh vksj) vkSj Ýyks,e (fupyh lrg dh vksj) ,d 
oy; dk fuekZ.k djrs gSA cM+h f'kjkvksa dh lajpuk yxHkx eè;f'kjk osQ leku 
gksrh gSA NksVh f'kjk;sa osQoy oqQN laogu dksf'kdkvksa ls cuh gksrh gSaA

44.	 (b)	:	ifjjEHk] fiFk vkSj laogu caMy feydj jEHk cukras gSA

45.	 (d)	:	iSQye] isQykstu vkSj iSQyksMeZ feydj ifjpeZ cukrs gSaA

46.	 (d)	:	clar dk"B dk jax gYdk gksrk gS vkSj bldk ?kuRo de gksrk 
gS tcfd 'kjn dk"B xgjs jax dh gksrh gS vkSj mldk ?kuRo vf/d gksrk 
gSA nksuksa çdkj dh dk"B ,dkarj laosQafær oy; osQ :i esa okf"kZd oy; dk 
fuekZ.k djrs gSaA dVs gq, rus esa fn•kbZ nsus okys okf"kZd oy; dks fxudj 
isM+ dh mez dk vuqeku yxk ldrs gSaA

47.	 (b)	:	f}rh;d o`f¼ osQ nkSjku oSQfEc;e osQ lrr oy; dk fuekZ.k gksrk 
gS ;g vUr%iwyh; oSaQfc;e vkSj varjkiwyh; oSaQfc;e osQ tqM+us ls gksrk gS u 
fd laogu oSQfEc;e osQ }kjkA laoguh oSQfEc;e blosQ Hkhrjh Hkkx ij tkbye 
cukrh gS vkSj gkekZsu dh fofHkUu fØ;k osQ dkj.k Ýyks,e ckgj dh vksj curk 
gSaA

48.	 (b)	:	clar dk"B dk jax gYdk gksrk gS vkSj bldk ?kuRo de gksrk gS 
tcfd 'kjn dk"B xgjs jax dh gksrh gS vkSj mldk ?kuRo vf/d gksrk gSA

49.	 (c)	 :	vUr% dk"B esa vR;f/d fyfXuÑr fHkfÙk osQ lkFk e`r rRo gksrs 
gSaA var% dk"B ikuh dk laogu ugha djrk gS cfYd ;g rus dks ;kaf=kd 
lgk;rk nsrk gSA jl dk"B ty vkSj •fut yo.kksa osQ laogu esa 'kkfey gSA

50.	 (c)	:	dkWoZQ (iSQye) dksf'kdk fHkfÙk esa lqcsfju teko osQ dkj.k buesa 
ty izos'k ugha dj ldrk gSA

1.	 (b)	: ljy LFkk;h Ård (iSjsUdkbek] dksysUdkbek vkSj LDysjsUdkbek) 
Hkj.k Ård ra=k esa ekStwn gksrs gSaA

2.	 (c)	:	ifÙk;ksa dk Hkj.k Ård ra=k i.kZeè;ksrd dgykrk gS tks fd nks 
çdkj dh çdk'k la'ys"kd dksf'kdkvksa [kaHk vkSj Liath iSjasdkbek ls cuh gksrh 
gSA

3.	 (b)	:	iÙkh dh ,fiMeZy lrg ij 1,000 ls 60,000 lw{e fNæ fn•kbZ 
nsrs gSa ftUgsa ja/z dgk tkrk gSA ja/z nks fo'ks"k ,fiMeZy dksf'kdkvksa ls 
f?kjs gksrs gSaµ }kj dksf'kdk,¡ oqQN ikS/ksa esa lgk;d dksf'kdkvksa osQ lkFk 
gksrh gSaA }kj dksf'kdkvksa dh fHkfÙk;k¡ vleku :i ls eksVh gksrh gSaA çR;sd  

}kj dksf'kdk dh vkarfjd fHkfÙk eksVh] vçR;kLFk vkSj ckgjh fHkfÙk iryh] 
çR;kLFk gksrh gSA ja/zh; fNæ }kj dksf'kdkvksa osQ chp esa ekStwn gksrk gSA }kj 
dksf'kdk,¡ izk;% lgk;d dksf'kdkvksa ls ugha f?kjh gksrh gSaA

4.	 (a)	:	}kj dksf'kdk,¡ vkSj i.kZeè;ksrd dksf'kdk,¡ nksuksa gjs jax dh gksrh 
gSa vkSj buesa vla[; DyksjksIykLV gksrs gSaA i.kZeè;ksrd dksf'kdk,¡ iÙkh osQ 
çdk'k la'ys"kd Ård dk fuekZ.k djrh gSaA }kj dksf'kdk,¡ fdMuh osQ vkdkj 
dh dksf'kdk,¡ gksrh gSa tks ja/z dk fuekZ.k djrh gSaA
5.	 (b)			  6.	 (b)

7.	 (d)	:	?kkl (,dchti=kh) esa] }kj dksf'kdk,a Macykdkj gksrh gSa vkSj 
lse] vjaMh] eVj] f}chti=kh esa }kj dksf'kdk,¡ lse ;k fdMuh osQ vkdkj dh 
gksrh gSaA

8.	 (d)	:	vR;f/d 'kq"d ifjfLFkfr;ksa esa] D;wfVdy ij ekse dh ,d ijr cu  
tkrh gSA ;g ekse ,fiMeZy ijr ls ikuh dh vR;f/d gkfu dks jksdrk gSA 
ok;oh; Hkkxksa dh ckáRopk esa lkekUr% lw{e fNæ gksrs gSa ftUgsa ja/z dgk tkrk 
gSA çR;sd ja/z ikS/ksa esa xSlh; fofue; djrk gSA ifÙk;ksa dk Hkj.k Ård ra=k 
i.kZ eè;ksrd dgykrk gS tks fd nks çdkj dh çdk'k la'ys"kd dksf'kdkvksa] 
•aHk vkSj Liath iSjsadkbek ls cuh gksrh gSA

9.	 (a)	:	,fiMfeZl dk ckgjh Hkkx vf/dka'kr% ekse tSlh eksVh ijr ls 
<dk gksrk gS ftls D;wfVdy dgrs gSa] tks ty dh gkfu dks jksdrk gSA ewyksa 
esa D;wfVdy vuqifLFkr gksrk gSA

10.	 (d)	:	ja/zh; fNæ] }kjdksf'kdk,a vkSj lgk;d dksf'kdk,¡] lHkh feydj 
ja/zh ra=k dk fuekZ.k djrh gSaA

11.	 (b)	:	,fiMfeZl dh dksf'kdkvksa ij vusd jkse gksrs gSaA ewy jkse 
,fiMeZy dksf'kdkvksa osQ ,ddksf'kdh; nh?khZdj.k Lo:i gksrh gSa vkSj e`nk 
ls ty vkSj •futksa dks vo'kksf"kr djus esa lgk;d gSaA rus ij ckÞ~;Roph; 
jkse dks Ropk jkse (Vªkbdkse) dgk tkrk gSaA çjksg ra=k esa ;g Ropk jkse 
cgqdksf'kdh; gksrs gSaA ;s 'kkf•r ;k v'kkf•r ,oa uje ;k dBksj gks ldrs 
gSaA ;s lzkoh Hkh gks ldrs gSaA VªkbdksEl ok"iksRltZu osQ dkj.k gksus okys ty 
dh gkfu dks jksdus esa enn djrk gSA

12.	 (c)	:	[kqys laogu caMy esa oSQfEc;e tkbye vkSj Ýyks,e osQ chp fLFkr 
gksrk gSA oSQfEc;e dh mifLFkfr osQ dkj.k ,sls laoguh caMyksa esa f}rh;d 
tkbye vkSj Ýyks,e Ård cukus dh {kerk gksrh gS vr% mUgsa •qyk laogu 
caMy dgk tkrk gSA

13.	 (a)	:	,fiMeZy dksf'kdk,a yEch] l?ku :i ls O;ofLFkr gksrh gSa vkSj 
,fiMfeZl lrr ijr dk fuekZ.k djrh gSA ja/z ifÙk;ksa dh ckáRopk esa ekStwn 
gksrs gSa vkSj ok"iksRltZu] xSlh; fofue; dh çfØ;k dks fofu;fer djrs 
gSaA ,fiMeZy jkse vFkkrZ ewy jkse] ,ddksf'kdh; nh?khZdj.k vkSj Ropkjkse] 
ewy vkSj çjksg ij ,ihMfeZl dk cgqdksf'kdh; nh?khZdj.k Øe'k% ty dks 
vo'kksf"kr djus vkSj ty dh gkfu dks jksdus esa enn djrk gSA

14.	 (c)	:	A–vjh; laogu caMy] B–la;qÙkQ can laogu caMy] C–la;qÙkQ 
•qyk laogu caMy

15.	 (a)	:	,fiMeZy dksf'kdkvksa dh Li'kZjs•h; fHkfÙk olh; inkFkZ D;wfVu] 
ls <dh gksrh gS tks D;wfVdy dks cukrk gSA D;wfVdy e#n~fHkn ikSèkksa esa cgqr 
vPNh rjg ls fodflr gksrh gSa ysfdu tyksn~fHkn esa vuqifLFkr gksrh gSaA ;g 
,fiMeZy dksf'kdkvksa }kjk lzkfor gksrk gSA
16.	 (b)

17.	 (b)	:	,fiMeZy dksf'kdk,a yEch] l?ku :i ls O;ofLFkr gksrh gSa vkSj 
,fiMfeZl lrr ijr dk fuekZ.k djrh gSA ja/z ifÙk;ksa dh ckáRopk esa ekStwn 
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gksrs gSa vkSj ok"iksRltZu] xSlh; fofue; dh çfØ;k dks fofu;fer djrs 
gSaA ,fiMeZy jkse vFkkrZ ewy jkse] ,ddksf'kdh; nh?khZdj.k vkSj Ropkjkse] 
ewy vkSj çjksg ij ,ihMfeZl dk cgqdksf'kdh; nh?khZdj.k Øe'k% ty dks 
vo'kksf"kr djus vkSj ty dh gkfu dks jksdus esa enn djrk gSA

18.	 (d)	:	,fiMfeZl dk ckgjh Hkkx vf/dka'kr% ekse tSlh eksVh ijr ls 
<dk gksrh gS ftls D;wfVdy dgrs gSa] tks ty dh gkfu dks jksdrk gSA ewyksa 
esa D;wfVdy vuqifLFkr gksrk gSA

19.	 (c)	:	Hkj.k Ård ra=k] laogu ra=k dks NksM+dj ikS/s osQ iw.kZ vkarfjd 
Hkkx esa ik;h tkrh gSA ifÙk;ksa dk Hkj.k Ård ra=ki.kZ eè;ksrd dgkyk;k tkrk 
gSA i.kZeè;ksrd nks çdkj osQ çdk'k&la'ys"kd dksf'kdk,¡] •aHk vkSj Liath 
iSjsadkbek ls cuk gksrk gSA

20.	 (a)	:	ja/z ifÙk;ksa dh ckáRopk esa mifLFkr gksrs gSaA budk eq[; dk;Z 
ok"iksRltZu rFkk xSlh; fofu;eu gksrk gSA ;g lse osQ cht osQ vkdkj dh 
gksrh gSA budks }kj dksf'kdk,¡ dgk tkrk gSA
21.	 (b)

22.	 (c)	:	,dchti=kh ikS/ksa esa] ,fiMfeZl esa vko/ZRod dksf'kdk,¡ gksrh gSa] 
tks ifÙk;ksa osQ lrg {ks=k dks fofu;fer djrh gSaA ty ruko dh fLFkfr osQ 
nkSjku] ty gkfu dks de djus osQ fy, ifÙk;ksa dks vanj dh vksj eksaM+ nsrh 
gSaA

23.	 (a)	:	A&ckáRoph; jkse] B&,fiMfeZl] C&gkbiksMfeZl (dksysUdkbek)] 
D&iSjsUdkbek] E&eaM vkPNnA

24.	 (d)	:	dksf'kdk,a ,fiMfeZl vkSj ifjjEHk osQ chp dbZ ijrksa esa O;ofLFkr 
gksrh gS tks fd f}chti=kh rus esa oYoqQV dk fuekZ.k djrk gSA blosQ rhu {ks=k 
gksrs gSa%
(i) ckgjh v/LRopk (gkbiksMfeZl)] (ii) oYoqQVh; lrg] (iii) varLRopk 
(,aMksMfeZl)A

25.	 (b)	:	varLRopk ls Hkhrj dh vksj eksVh fHkfÙk iSjsadkbeh dksf'kdk,¡ gksrh 
gSa ftls ifjjaHk dgrs gaSA bu dksf'kdkvksa esa f}rh;d o`f¼ osQ nkSjku laogu 
oSaQfc;e rFkk ik'ohZ; ewy izsfjr gksrk gSA

26.	 (a)	:	,dchti=kh tM+ dk 'kkjhj vusd çdkj ls f}chti=kh tM+ 
osQ leku gksrk gSA blesa ,fiMfeZl] oYoqQV] ,aMksMfeZl] ifjjEHk] laoguh 
caMy vkSj fiFk gksrs gSaA ,dchti=kh esa budh la[;k izk;% N% ls vf/d 
(cgq&vkfnnk:d) gksrh gSA tcfd f}chti=kh esa oqQN gh tkbye caMy gksrs 
gSaA fiFk cM+h rFkk cgqr fodflr gksrh gS rFkk ,dchti=kh ewy esa oSaQfc;e 
ugha gksrkA vr% buesa f}rh;d o`f¼ ugha gksrhA
27.	 (b)

28.	 (d)	:	f}chti=kh ifÙk;ksa esa] i.kZeè;ksrd •EHk vkSj Liath iSjsUdkbek esa 
foHksfnr gksrk gS ijUrq ,dchti=kh esa ,slk foHksnu ugha ik;k tkrk gSA 

29.	 (a)	:	,dchti=kh rus esa fiFk vkSj oYoqQV esa foHksnu ugha gksrk gSaA pwafd 
dbZ laoguh caMy fc[kjs gq, gksrs gSa] ,dchti=kh rus Hkj.k mQrd iz.kkyh] 
gkbiksMfeZl vkSj Hkj.k iSjasdkbek esa foHkkftr gksrk gSA

30.	 (d)	:	A&vH;{k ,fiMfeZl] B&tkbye] C&i.kZeè;ksrd] D&vik{k 
,fiMfeZl] E&Ýyks,e
31.	 (a)

32.	 (b)	:	vik{k ,fiMfeZl esa lkekUr% vH;{k ,fiMfeZl dh rqyuk esa 
vf/d ja/z gksrs gSaA
33.	 (d)

34.	 (d)	:	,aMksMfeZl oYoqQV dh lcls Hkhrjh lhfer ijr gS tks laogu 
Ård dks oYoqQVh; dksf'kdkvksa ls vyx djrh gSA oqQN f}chti=kh esa 
,.MksMeZy dksf'kdk,¡ fd fHkfÙk eksVh gksrh gS] ftls oSQLisfj;u iV~Vh dgk 
tkrk gSA ;g teko vjh; vkSj vkarfjd Li'kZjs•h; fHkfÙk;ksa rd gh lhfer 
gSaA

35.	 (d)	:	f}chti=kh tM+ esa oYoqQV esa iryh fHkÙkh okyh iSjsadkbeh 
dksf'kdkvksa dh dbZ ijrs gksrh gSaA bu iSjsUdkbek dksf'kdkvksa esa varjdksf'kdh; 
LFkku gksrk gSA oYoqQV dh lcls Hkhrjh ijr dks ,aMksMfeZl dgk tkrk gSA ;g 
pkjksa vksj ls laoguh Ård dks vkPNkfnr djrk gSA

36.	 (a)	:	?kkl esa Åijh ckÞ~;Ropk oqQN dksf'kdk,¡ yEch [kkyh rFkk jaxghu 
gksrh gSaA bu dksf'kdkvksa dks vko/ZdRo dksf'kdk dgrs gSaaA tc dksf'kdk,¡ 
LiQhr gksrh gSa] rc ;s dkf'kdk,¡ eqMh gqbZ ifÙk;ksa dks [kqyus esa lgk;rk djrh 
gSaA ok"iksRltZu dh nj vf/d gksus ij ;s ifÙk;k¡ ok"iksRltZu dh nj de 
djus osQ fy, eqM+ tkrh gSA

37.	 (c)	:	f}chti=kh ewy dh rqyuk esa] ftlesa de tkbye caMy gksrs gSa] 
,dchti=kh ewy esa lkekU;r;k Ng ls vf/d (cgqvkfnnk#d) tkbye caMy 
gksrs gSaA eTtk cM+h vkSj lqfodflr gksrh gSA ,dchti=kh ewyksa esa fdlh Hkh 
çdkj dh f}rh;d o`f¼ dk fodkl ugha gksrk gSA 
38.	 (b)			  39.	 (c)

40.	 (a)	:	ikni 'kkjhfjdh esa] ikniksa  ds vuqçLFk dkV esa ikni vaxksa dh 
vkarfjd lajpuk dk vè;;u vklkuh ls fd;k tkrk gSA
41.	 (c)

42.	 (b)	:	varLropk (,aMksMfeZl) oYdqV dh vkarfjd lhek gksrh gS 
vkSj ,dy ijr okyh gSA ;g <ksykdkj dksf'kdkvksa ls cuh gksrh gS tks 
varjdksf'kdh; LFkkuksa dks ugha ?ksjrh gSaA 'kS'ko ,aMksMeZy dksf'kdkvksa esa 
lqcsfju dh ,d vkarfjd iêðh gksrh gS ftls dSLisfj;u iêðh dgk tkrk gSA

43.	 (b)	:	 f}chti=kh ewy esa gkbiksMfeZl vuqifLFkr gksrh gSA
44. 	 (c) 

45.	 (a)	:	oaQtadfVo Ård ;k laoguh Ård tfVy Ård&tkbye vkSj 
Ýyks,e ls cus gksrs gSaA ,dchti=kh ewy esa] laoguh caMy vjh;] can gksrs 
gSa vkSj esVktkbye eTtk (fiFk) dh vksj fLFkr gksrk gS tcfd çksVkstkbye 
ifjjaHk dh vksj fLFkr gksrk gSA
46.	 (b) 

47.	 (c) 	:	,dchti=kh rus esa] laoguh caMy fc•js gq, gksrs gSa vkSj ifj/h; 
laoguh caMy dsaæh; laoguh caMyksa ls NksVs gksrs gSaA
48. 	 (a) 

49.	 (c) 

50. 	 (c) 	:	,dchti=kh dh ifÙk;ksa esa ty dk ruko rc ns•k tk ldrk gS 
tc vo/ZRod dksf'kdk,¡ <hyh gks tkrh gSa vkSj ifÙk;ka vanj dh vksj eqM+ 
tkrh gSaA f}chti=kh esa caMy&'khFk dksf'kdk,¡ laoguh caMyksa osQ vklikl 
mifLFkr gksrh gSa vkSj ,fiMeZy dksf'kdkvksa dk :ikUrj.k ugha gksrk gSA

1.	 (a)	:	ikS/ksa esa çkFkfed o`f¼ 'kh"kZLFk foHkT;ksrd dh xfrfof/ osQ  
ifj.kkeLo:i gksrh gS tks ewy 'kh"kZ foHkT;ksrd dh lgk;rk ls ewyksa dh o`f¼ 
esa lgk;d gS vkSj çjksg 'kh"kZ foHkT;ksrd dh lgk;rk ls rus dh o`f¼ esa 
lgk;d gSA f}rh;d o`f¼ laoguh oSQfEc;e dh mifLFkfr ls çnf'kZr gksrh gSA
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2.	 (c)	:	okfgdk ,d yach csyukdkj ufydk tSlh lajpuk gS tks dbZ 
dksf'kdkvksa ls cuh gksrh gS ftUgsa okfgdk vO;o dgrs gSa] çR;sd dh fHkfÙk 
fyfXuÑr vkSj muesa ,d cM+h osaQæh; xqfgdk gksrh gSA okfgdk esa çksVksIykTe 
ugha gksrk gSaA ;s yacor ,d nwljs osQ lkFk ,d fNfnzr ikbi dh Hkk¡fr tqM+s 
jgrs gSaA okfgdkvksa dh mifLFkfr vko`rchth ikS/ksa dh ,d fo'ks"krk gSA

3.	 (d)	:	tfVy Ård LFkk;h Ård gksrs gSa ftuesa ,d ls vf/d çdkj dh 
dksf'kdk,¡ gksrh gSaA tfVy Ård dh lHkh çdkj dh dksf'kdk,¡ ,d bdkbZ 
osQ :i esa dk;Z djrh gSaA lkekU; tfVy LFkk;h Ård laogu Ård] tkbye 
vkSj Ýyks,e gksrs gSaA

4.	 (c)	:	dkWysdkbek thfor dksf'kdkvksa dk ,d ljy LFkk;h Ård gSA ;g 
ikni vaxksa dks l`n`<+ djrk gS vkSj rus esa bldh ifj/h; fLFkfr osQ dkj.k 
;g gok }kjk >qdus vkSj •hapus dh fØ;k dk çfrjks/ djrk gSA ;g 'kS'ko 
f}chti=kh ruksa] i.kZo`Urksa vkSj ifÙk;ksa dks ;kaf=kd lkeF;Z çnku djrk gSaA  
f}chti=kh osQ f}rh;d vO;o esa ;g vuqifLFkr gksrk gSA 

5.	 (d)	:	'kh"kZLFk vkSj varoZs'kh foHkT;ksrd nksuksa yackbZ esa o`f¼ osQ fy, 
lgk;d gSaA ysfdu ?kklksa esa varjioZ osQ vk/kj ij varoZs'kh foHkT;ksrd gksrk 
gS ftlosQ ifj.kkeLo:i ?kkl osQ rus yacs gks tkrs gSaA
6.	 (c)

7.	 (a)	:	okfgfudk yach vFkok ufydkdkj dksf'kdk gksrh gSaA bldh 
dksf'kdk dh fHkfÙk eksVh rFkk fyfXuiQkbM gksrh gS vkSj xqfgdk 'kqaMkdkj gksrh 
gSA ;s e`r rFkk thoæO; foghu gSaA budh dksf'kdk fHkfÙk dh Hkhrjh lrg 
eksVh gksrh gS ftudh vkÑfr fofHkUu gksrh gSaA iq"ih ikniksa esa okfgfudk,¡ vkSj 
okfgdk,¡ ty dk LFkkukUrj.k djrh gSaA

8.	 (d)

9.	 (d)	:	igys fufeZr çkFkfed Ýyks,e esa ladjh pkyuh ufydk,a gksrh 
gSa vkSj bls çksVksÝyks,e dgrs gSa vkSj ckn esa cus çkFkfed Ýyks,e dks 
esVkÝyks,e dgrs gSaA 
10.	 (a)

11.	 (b)	:	igys cuus okys tkbye dks çksVkstkbye vkSj ckn esa cuus okys 
tkbye dks esVktkbye dgrs gaSA vUr%vkfnnk#d fLFkfr esa çksVkstkbye osaQæ 
(fiFk) dh vksj rFkk esVktkbye ifjf/ dh vksj fLFkr gksrk gSA
12.	 (c)

13.	 (b)	:	iSjsUdkbek vaxksa osQ vanj eq[; ?kVd gSA iSjsUdkbek dh dksf'kdk,¡ 
leO;klh gksrh gSA os xksykdkj] vaMkdkj] xksy] cgqHkqt ;k yacs gks ldrs 
gSaA budh fHkfÙk iryh vkSj lsY;wykst ls cuh gqbZ gksrh gSaA ;s ;k rks l?kurk 
ls lVs gq, gksrs gS ;k buosQ varjdksf'kdh; vodk'k de gksrs gSaA iSjsUdkbek 
fofHkUu dk;Z tSls çdk'k&la'ys"k.k] HkaMkj.k] lzko] vkfn djrk gSA 
14.	 (c)			  15.	 (b)

16.	 (c)	:	f}rh;d foHkT;ksrd vjh; o`f¼ dks vkjaHk djrk gSA

17.	 (a)	:	lgpj dksf'kdk,¡ ladjh] yEch vkSj iryh fHkfÙk okyh thfor 
dksf'kdk,¡ gksrh gSaA pkyuh ufydk esa osQUæd dk vHkko gksrk gSA lgpj 
dksf'kdkvksa osQ osQUæd IykLeksMsLekVk osQ ekè;e ls pkyuh ufydk dh 
xfrfof/;ksa dks fu;af=kr djrh gSaA

18.	 (c)	:	varoZs'kh foHkT;ksrd LFkkuh;Ñr fodkl osQ fy, ftEesnkj gSaA 
'kk;n os ekr` foHkT;ksrd] tSls] dbZ ,dchti=kh ikS/ksa esa ifÙk;ksa osQ vkèkkj 
ij fLFkr foHkT;ksrd] ?kkl osQ varjioZ esa vkSj i.kZo`Urksa osQ 'kh"kZ ij fLFkr 
foHkT;ksrd ls vyx gks x, gSaA

19.	 (d)	:	LosQysfjM~l vR;f/d eksVh e`r ladjh xqgkvksa okyh LDysjsUdkbek 
dksf'kdk,a gksrh gSaA osQysfjM~l ,oQy ;k lewgksa esa gksrh gSaA ;s ikS/ksa osQ Hkkxksa 
dks dBksjrk çnku djrh gSaA

20.	 (b)	:	,aft;ksLieZ esa tkbye] okfgdk,a] okfgfudh] tkbye rUrq vkSj 
tkbye iSjsUdkbek ls feydj cuh gksrh gSaA VsfjMksiQkbV~l vkSj ftEuksLieZ esa 
okfgfudh vuqifLFkr gksrh gSA vko`rchth Ýyks,e esa] pkyuh rRo pkyuh 
ufydk,a gksrh gSa] tcfd ftEuksLieZ vkSj VsfjMksiQkbV~l esa pkyuh dksf'kdk,¡ 
ikbZ tkrh gSaA

21.	 (b)	:	,d ifjiDo pkyuh ufydk esa fyfXuÑr fHkfÙk dk vHkko gksrk 
gSA
22.	 (c)			  23.	 (a)

24.	 (a)	: foHkT;ksrd esa vifjiDo vkSj 'kS'ko dksf'kdk,a gksrh gSa tks 
fd fujarj foHkktu vkSj iqufoZHkktu djus esa cgqr lfØ; vkSj l{ke gksrh 
gSaA os izkdfoHkT;ksrd] çkFkfed foHkT;ksrd] f}rh;d foHkT;ksrd] 'kh"kZLFk 
foHkT;ksrd] varoZs'kh foHkT;ksrd vkSj ik'ohZ; foHkT;ksrd gks ldrs gSaA 
25.	 (b)

26.	 (a)	: foHkT;ksrd tks ewyksa vkSj çjksgksa nksuksa esa gksrk gS] dk"Bh; v{k dk 
mRiknu djrk gS vkSj çkFkfed foHkT;ksrd osQ ckn fn•k;h nsrk gS] f}rh;d 
foHkT;ksrd dgykrk gSA 

27.	 (a)	: ewy 'kh"kZLFk foHkT;ksrd ewy osQ fljs ij tcfd çjksg 'kh"kZLFk 
foHkT;ksrd izjksg osQ ruksa ij fLFkr gksrk gSA

28.	 (d)	: LFkk;h Årdksa dh dksf'kdk,¡ lkekU;r% foHkkftr ugha gksrh gSaA 
LFkk;h Ård ftudh lHkh dksf'kdk,¡ lajpuk vkSj dk;Z esa leku gksrh gSa] 
ljy Ård dgykrh gSaA LFkk;h Ård ftuesa fofHkUu çdkj dh dksf'kdk,¡ 
,d lkFk gksrh gSa mUgsa tfVy Ård dgyk;k tkrk gSaA

29.	 (a)	: ruksa esa çksVkstkbye osQaæ dh vksj rFkk esVktkbye ifjf/ dh vksj 
fLFkr gksrk gSA bl çdkj dk çkFkfed tkbye eè;kfnnk#d dgykrk gSA

30.	 (a)	: tkbye rUrq ;k dk"Bh; rUrq LDysjsUdkbeh rUrq ls tkbye osQ 
lkFk tqM+s gksrs gSaA tkbye rUrq eq[; :i ls ;kaf=kd dk;Z djrs gSaA tkbye 
rUrq dh fHkfÙk;k¡ vR;f/d eksVh rFkk osQaæh; xqfgdk foyqIr gksrh gSaA ;s iVh; 
rFkk viVh; gks ldrh gSaA

31.	 (d)	:	tkbye rUrq dh fHkfÙk;k¡ vR;f/d eksVh gksrh gSa vkSj osQaæh; 
xqfgdk dks u"V dj nsrh gSaA ;s iVh; vFkok viVh; gks ldrh gSaA

32.	 (c)	: foHkT;ksrdh Ård fof'k"V dksf'kdkvksa dk lewg gksrk gS tks ubZ 
dksf'kdkvksa dk fuekZ.k] vFkkZRk] lfØ; dksf'kdk foHkktu }kjk Lo;a dks dk;e 
j•rk gSA
33.	 (d)

34.	 (a)	:	tkbye ,d tfVy Ård gS tks ikS/s osQ vanj ty osQ ifjogu 
dk dk;Z djrk gS lkFk gh ;g ;kaf=kd lgk;rk Hkh çnku djrk gSA blesa 
pkj çdkj dh dksf'kdk,¡ gksrh gSa& okfgfudk,¡] okfgdk,¡] tkbye rUrq vkSj 
tkbye iSjsUdkbekA

35.	 (d)	:	LDysjsUdkbek e`r dksf'kdkvksa ls cuh gksrh gSA dksf'kdk fHkfÙk 
fyfXuu osQ teko osQ dkj.k vR;f/d eksVh gksrh gSaA fgLVkstu fl¼kar 
osQ vuqlkj] isfjcsye (oYoqQVtu) eè; Ropktu gS] tks ewy vkSj rus osQ 
oYoqQV dk fuekZ.k djrk gSA okfgfudk,¡ tkbye esa lcls ewy laogu rRo 
gSaA ftEuksLieZ osQ tkbye esa osQoy okfgfudk,¡ gksrs gSaA Ýyks,e esa lgpj 
dksf'kdk,¡ iryh fHkfÙk okyh ,oa yach gksrh gSA ;ss thfor gksrh gSa] vkSj buesa 
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l?ku çksVksIykTe vkSj cM+k yEck osQUæd gksrk gSA dkWoZQ dk mRiknu dbZ  
ikS/ksa }kjk fd;k tkrk gS gkyk¡fd] bls O;kolkf;d :i ls dkWoZQ vksd isM+ 
Dosjdl lqcsj ls çkIr fd;k tkrk gSA

36.	 (d)	:	LFkk;h Årdksa dh dksf'kdk,¡ izk;% foHkkftr ugha gksrh gSaA LFkk;h 
Ård ftudh lHkh dksf'kdk,¡ lajpuk vkSj dk;Z esa leku gksrh gSa] ljy 
Ård dgykrh gSa vkSj dksysUdkbek] LDysjsUdkbek vkSj iSjsUdkbek esa foHkkftr 
gksrh gSaA fofHkUu çdkj dh dksf'kdkvksa okys LFkk;h Årdksa dks tfVy Ård 
dgk tkrk gS tks fd tkbye vkSj Ýyks,e esa foHkkftr gksrk gSA

37.	 (b)	:	A&iSjsUdkbek] B&dksysUdkbek] C&LDysjsUdkbek

38.	 (d)	:	çkFkfed vkSj f}rh;d nksuksa foHkT;ksrdksa esa dksf'kdkvksa osQ 
foHkktu osQ ifj.kkeLo:i ubZ dksf'kdkvksa dk fuekZ.k gksrk gS] tks lajpukRed 
vkSj fof'k"V dk;kZRed :i ls fodflr gksrh gSa vkSj foHkktu dh {kerk •ks 
nsrs gSaA ,slh dksf'kdkvksa dks LFkk;h ;k ifjiDo dksf'kdk,¡ dgk tkrk gSA

39.	 (d)	:	esfjLVse tks fd iwyh; oSaQfc;e] varjkiwyh; oSaQfc;e rFkk dkWoZQ 
oSaQfc;e] ik'ohZ; oSaQfc;e osQ mnkgj.k gS tks f}rh;d Ård dk fuekZ.k djrs 
gSaA

40.	 (b)	:	LDysjsUdkbek dksf'kdk,¡ vkerkSj ij uV~l dh iQy fHkfÙk dh 
dksf'kdkvksa_ ve:n] uk'kikrh vkSj phowQ tSls iQyksa osQ xwns_ ySx;qeksa osQ cht 
vkoj.k vkSj pk; dh ifÙk;ksa esa ikbZ tkrh gSaA LDysjsUdkbek ikS/ksaa dks ;kaf=kd 
lgk;rk çnku djrk gSA
41.	 (a)

42.	 (a)	:	iSjsUdkbek vaxksa osQ Hkhrj eq[; ?kVd dk fuekZ.k djrk gSA 
iSjsUdkbek dksf'kdk,a lkekU;r;k leO;klh gksrh gSA os xksykdkj] vaMkdkj] 
xksy] dks.kh; ;k yackdkj gks ldrs gSaA budh fHkfÙk iryh vkSj lsY;wykst ls 
cuh gqbZ gksrh gSA ;s ;k rks l?kurk ls lVs gq, gksrs gS ;k buosQ varjdksf'kdh; 
vodk'k NksVs gks ldrs gSaA iSjsUdkbek fofHkUu dk;Z tSls çdk'k la'ys"k.k] 
HkaMkj.k] lzko] vkfn djrk gSA

43.	 (d)	:	foHkT;ksrd tks izk;% tM+ksa ;k çjksg osQ 'kh"kZ ij gksrk gS og 'kh"kZ 
foHkT;ksrd dgykrk gSA

44.	 (a)	:	okfgfudk,¡ vkSj okfgdk,¡ tkbye laogu caMy dh fo'ks"krk gS 
vkSj A] B vkSj C Øe'k% okfgfudk,¡] okfgdk,¡ vkSj okfgfudk,¡ gSaA

45.	 (c)	:	lgpj dksf'kdk,¡ osQoy vko`rchth ikS/ksa esa ikbZ tkrh gSaA 
ftEuksLieZ esa pkyuh ufydk,a vkSj lgpj dksf'kdk,a ugha gksrh gSa ysfdu 
oqQN fo'ks"k iSjsUdkbek dksf'kdk,a pkyuh dksf'kdkvksa ls lacaf/r gksrh gSa] ftUgsa 
^,YC;wfeuh dksf'kdk,¡* dgk tkrk gSA

46.	 (b)	: çkFkfed vkSj f}rh;d nksuksa foHkT;ksrd ikS/s osQ fodkl esa 
;ksxnku djrs gSaA çjksg 'kh"kZ foHkT;ksrd vkSj ewy 'kh"kZ foHkT;ksrd ikS/s dh 
yackbZ esa o`f¼ djrs gSa tcfd ik'oZ foHkT;ksrd ikS/s dh pkSM+kbZ dks c<+us esa 
enn djrk gSA
47.	 (d)

48.	 (a)	: ikS/ksa osQ 'kjhj esa foHkT;ksrdh dksf'kdk,¡ foHkktu djus esa l{ke 
gksrh gSa vkSj LFkk;h Ård ftudh lHkh dksf'kdk,¡ lajpuk vkSj dk;Z esa leku 
gksrh gSa] ljy Ård dgykrh gSaA

49.	 (d)	:	pkyuh ufydk rRoksa dk eq[; dk;Z dkcZfud inkFkZ dks lzksr 
ls y{; rd] LFkkukarfjr djuk gS izk;% ifÙk;ksa ls ikS/s osQ nwljs Hkkxksa rd 
igq¡pkukA

50.	 (c)	: Ýyks,e iSjsUdkbek yEch] uqdhyh csyukdkj dksf'kdkvksa ls cuk 
gS ftuesa l?ku dksf'kdk æO; vkSj osQUæd gksrs gSaA dksf'kdk fHkfÙk lsY;wykst 

dh cuh gksrh gS vkSj blesa xrZ gksrs gSa ftuosQ ekè;e ls dksf'kdkvksa osQ chp 
IykLeksMsLesVy tksM+ gksrs gSaA Ýyks,e iSjsUdkbek •k| inkFkZ vkSj vU; inkFkZ 
tSls jsftu] ysVsDl vkSj E;wflyst dks lafpr djrk gSA Ýyks,e iSjsUdkbek  
vf/dka'k ,dchti=kh ikS/ksa esa vuqifLFkr gksrk gSA 

51.	 (b)

52.	 (d)	:	tkbye iSjsUdkbek dksf'kdk,¡ thfor vkSj iryh fHkfÙk okyh gksrh 
gSa vkSj mudh dksf'kdk fHkfÙk lsY;wykst dh cuh gksrh gSaA os •k| inkFkks± dks 
LVkpZ ;k olk vkSj VSfuu tSls vU; inkFkZ osQ :i esa laxzfgr djrs gSaA ty 
dk f=kT; laogu iSjsUdkbeh dksf'kdkvksa }kjk gksrk gSaA 

53.	 (b)	:	tkbye okfgdk,a ufydk tSlh lajpuk,a gksrh gSaA tkbye 
okfgdkvksa dh fHkfÙk fyfXuÑr gksrh gSA os thoæO; ls jfgr gksrs gSaA

54.	 (b)	:	ifÙk;ksa osQ fuekZ.k vkSj rus osQ yackbZ esa o`f¼ osQ nkSjku] oqQN 
dksf'kdk,¡ çjksg 'kh"kZ foHkT;ksrd ls ihNs NwV tkrh gSaA bUgsa d{kh; dyh 
dgrs gSaA ,slh dfy;k¡ ifÙk;ksa dh d{k esa ekStwn gksrh gSa vkSj 'kk•k ;k iQwy 
dks cukus esa l{ke gksrh gSaA

55.	 (b)	:	iSjsUdkbek ikS/s dk lcls çpqj vkSj lkekU; Ård gSA iSjsUdkbek 
xSj&dk"Bh; ;k ruksa osQ uje {ks=kks] ifÙk;ksa] tM+ksa] iQwykas] iQyksa] vkfn {ks=kksa esa 
Hkj.k Ård cukrk gSA fof'k"V iSjsUdkbek Hkkstu lap;u djrh gSA ;g fo'ks"k 
dk;Z djus osQ fy, :ikarfjr gksrh gSA 

56.	 (a)	:	lgpj dksf'kdk,a pkyuh ufydk rRoksa osQ lkFk mudh fHkfÙk;ksa 
esa fLFkr xrZ {ks=kksa dh lgk;rk ls tqM+h gksrh gSA lgpj dksf'kdk,¡ pkyuh 
ufydkvksa esa ncko ço.krk dks cuk, j•us esa enn djrh gSaA pkyuh ufydk 
rRo vkSj lgpj dksf'kdk,¡ lkekU; vuqnSè;Z fHkfÙk;ksa osQ chp fLFkr gksrh gSaA

57.	 (b)	: okfgdkvksa dh mifLFkfr vko`rchth ikS/ksa dh ,d fof'k"V 
fo'ks"krk gSA ftEuksLieZ esa okfgdk,¡ vuqifLFkr gksrh gaS ysfdu ;s vkWMZj uhVsYl 
esa ik, tkrs gSaA okfgdk,¡ tfVy Ård tkbye dk ?kVd gSaA os ,d osQ Åij 
,d j•h dksf'kdkvksa dh iafÙkQ ls cus gksrs gSaA

58.	 (b)	: çkFkfed tkbye nks çdkj dk gksrk gSA lcls igys cuus okys 
çkFkfed tkbye dks çksVkstkbye vkSj ckn esa cus çkFkfed tkbye dks 
esVktkbye dgrs gSaA rus esa çksVkstkbye vkSj esVktkbye dh fLFkfr Øe'k% 
fiFk vkSj ifjf/ dh vksj gksrh gS vkSj ewyksa esa blosQ foijhr gksrh gSaA 

59.	 (d)	:	vkdkj] lajpuk] mn~Hko ,oa fodkl esa fHkUurk osQ vk/kj ij] 
LDysjsUdkbek rUrqenh ;k LosQysfjM gks ldrk gSA ;s rUrq eksVh fHkfÙk okys] yacs 
,oa uqdhyh dksf'kdkvksa okys gksrs gSaA ;s vf/dka'kr% lewg esa ikS/s osQ vU; 
Hkkxksa esa ik, tkrs gSaA LosQysfjM xksykdkj] vaMkdkj ;k csyukdkj] vR;f/d 
eksVh e`r dksf'kdk,¡ vkSj cgqr ladjh xqgk (yqesu) gksrs gSaA ;s vkerkSj ij 
fxfjnkj iQyksa dh iQy fHkfÙk] ve:n] uk'kikrh vkSj phowQ tSls iQyksa osQ xwns] 
ysx;qEkksa osQ cht vkoj.k vkSj pk; dh ifÙk;ksa esa ik, tkrs gSaA LDysjsUdkbek 
vaxksa dks ;kaf=kd lgk;rk çnku djrk gSA

60.	 (b)	: foHkT;ksrd Ård dksf'kdkvksa dk ,d lewg gS tks fujarj foHkktu 
dh fLFkfr esa jgrk gS ;k foHkktu dh 'kfÙkQ cuk, j•rk gSA LFkk;h Ård 
ifjiDo dksf'kdkvksa ls cus gksrs gSa] tks iw.kZ fodflr gksus osQ ckn ,d fuf'pr 
vkdkj leku dk;Z dks xzg.k djrs gSa vkSj vLFkk;h ;k LFkk;h :i ls foHkktu 
dh 'kfÙkQ •ks nsrs gSaA
61.	 (a) 		  62.	 (c)

63.	 (d)	:	ifÙk;ksa esa] Hkj.k Ård iryh fHkfÙk okys gfjryod;qÙkQ dksf'kdkvksa 
ls cus gksrs gSa vkSj bls i.kZeè;ksrd dgk tkrk gSA vjh; laoguh caMy eq[; 
:i ls tM+ksa esa ik;k tkrk gSaA buesa fofHkUu f=kT;kvksa ij Ýyks,e vkSj tkbye 
vyx&vyx fLFkr gksrs gSaA
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64.	 (d)	:	oSQfEc;e ;qÙkQ laogu caMyksa dks •qyk laogu caMy dgk tkrk 
gS ysfdu ;fn dksbZ oSQfEc;e fufeZr ugha gksrk gS] rks mUgsa can laogu caMy 
dgk tkrk gSA oSQfEc;e osQ vHkko osQ dkj.k] f}rh;d o`f¼ ugha gksrh gSA 
,dchti=kh ikS/ksa esa] can laogu caMy ik, tkrs gSaA

65.	 (d)	:	,fiMfeZl vkarfjd Ård dh lqj{kk tSls fofHkUu dk;Z djrk 
gSA ,fiMfeZl esa fLFkr ja/z xSlh; fofue; esa enn djrs gSa vkSj Ropk jkse 
ok"iksRltZu nj dks de djus esa enn djrs gaSA

66.	 (d)	:	i.kZeè;ksrd] esa DyksjksIykLV gksrk gS vkSj ;g çdk'k la'ys"k.k 
djrk gS tks iSjsUdkbek ls cuk gksrk gSA

67.	 (c)	:	Ropkjkse cgqdksf'kdh;] 'kkf•r ;k v'kkf•r rFkk dksey ;k dBksj 
ikS/s osQ ruksa esa mifLFkr gksrh gSaA os lzkoh gks ldrs gSa vkSj ty dh gkfu 
dks jksdus esa lgk;d gksrs gSaA

68.	 (a)	:	,fiMfeZl osQ fofHkUu dk;Z gSaµ
(i)	 vkarfjd Årdksa dh lqj{kk
(ii)	 gkfudkjd thoksa osQ ços'k dks jksduk
(iii)	 eksVh D;wfVdy }kjk ok"iksRltZu dks de djuk
(iv)	 ja/zksa osQ ekè;e ls xSlksa dk vknku&çnku
(v)	 jkseksa dh lgk;rk ls vR;f/d xehZ vkSj vpkud rkieku esa ifjorZu 
ls lqj{kk (lwjteq•h dh rjg)A

69.	 (b)	:	ewyksa esa ,ddksf'kdh; ewy jkse gksrs gSa] tks ,fiCysek (,fiMfeZl) 
dh fifyisQjl ijrksa dh dksf'kdkvksa osQ nh?khZdj.k ls ufydkdj v'kkf•r 
:i esa mxrs gSaA ftlls ewyksa dh vo'kks"k.k lrg c<+ tkrh gSA

70.	 (b)	:	lkekUr% ,fiMfeZl lqj{kk dk dk;Z djrh gS ysfdu ;g tho esa 
:ikarfjr gksdj fofHkUu lajpuk,a (tSls&ewyjkse] Ropk jkse] ja/z] vkfn) dk 
fuekZ.k djrh gS tks fofHkUu dk;Z djrs gSA

71.	 (a)	:	laoguh ra=k tfVy Ård] Ýyks,e vkSj tkbye ls cuk gksrk gSA 
tkbye vkSj Ýyks,e feydj laogu caMy dk fuekZ.k djrs gSaA

72.	 (d)			  73.	 (d)

74.	 (a)	:	,fiMfeZl dk ckgjh Hkkx lkekUr% ekse tSlh eksVh ijr ls <dk 
gksrk gS ftls D;wfVdy dgrs gSa] tks ty dh gkfu dks jksdrk gSA ewyksa esa 
D;wfVdy vuqifLFkr gksrk gSA

75.	 (d)	:	,dchti=kh rus esa] laogu caMy ifj/h; gksrs gSa tks fd lkekUr% 
osaQæ esa fLFkr caMyksa dh rqyuk esa NksVs gksrs gSaA laogu caMy esa Ýyks;e 
iSjsadkbek ugha gksrs vkSj buesa ty j[kus okyh xqfgdk,¡ gksrh gSaA
76.	 (d)			  77.	 (b)

78.	 (a)	:	i.kZeè;ksrd nks ,fiMeZy ijrksa osQ chp gksrs gSaA f}chti=kh 
(i`"Bk/kjh) iÙkh esa] bls •EHk vkSj Liath iSjsUdkbek esa foHksfnr fd;k tkrk 
gSA ;s nksuksa gh DyksjksIykLV ls çpqj gksrs gSaA

79.	 (d)	:	f}chti=kh iÙkh dks i`"Bk/kjh iÙkh dgrs gaSA ,dchti=kh iÙkh dks 
lef}ikf'oZd iÙkh dgrs gSaA

80.	 (c)	:	,dchti=kh ewyksa esa] tkbye js'ks ckávkfnnk#d vkSj cgqvkfnnk#d 
gksrs gSaA

81.	 (d)	:	laogu caMyksa dk NYys f}chti=kh rus dh fo'ks"krk gSA çR;sd 
laogu caMy la;qÙkQ] •qyk vkSj muesa eè;vkfnnk#d çksVkstkbye gksrk gSA

82.	 (a)	:	,dchti=kh tM+ ;k f}chti=kh ewy osQ osaQæ esa fiFk fLFkr gksrh 
gSA ;g iSjsUdkbeh (iryh fHkfÙk okyh ;k eksVh fHkfÙk okyh) dksf'kdk,a 
gksrh gSa tks xksykdkj ;k dks.kh; gks ldrh gSaA eTtk (fiFk) dksf'kdkvksa esa 

varjdksf'kdh; LFkku gksrs gSaA eTtk (fiFk) dksf'kdk,¡ Hkkstu dk HkaMkj.k 
djrh gSaA f}chti=kh esa eTtk (fiFk) NksVh ;k vLi"V gksrh gS vkSj 
,dchti=kh esa cM+h ,oa lqLi"V gksrh gSA

83.	 (d)	:	A&dksysUdkbek] B&iSjsUdkbek] C&oSQfEc;e] D&çksVkstkbye] 
E&fiFk 
84.	 (b)			  85.	 (c)

86.	 (b)	:	lef}ikf'oZd i.kZ esa] Åijh ,fiMfeZl esa fof'k"V dksf'kdk,¡] 
vFkkZr~ vko/ZRod dksf'kdk,¡ ;k eksVj dksf'kdk,¡ gksrh gSaA ;s fjfÙkQdk;qÙkQ gksrs 
gSa vkSj vko/ZRod dksf'kdk ty laxzfgr dj ldrh gSaA ty dh deh ls ;g 
f'kfFky gks tkrh gSaA ifj.kkeLo:i] i.kZ floqQM+dj NksVh gks tkrh gS ftlls 
bldh lrg fn•k;h nsus yxrh gSaA vkoZ/ZRod dksf'kdk,a blosQ fodkl osQ 
nkSjku i.kZ dks •ksyus esa Hkh mi;ksxh gksrh gSaA 

87.	 (c)	:	iryh fHkfÙk okyh eTtk vke rkSj ij ,dchti=kh ewyksa o tM+ksa esa 
fLFkr gksrh gS tcfd f}chti=kh ewyksa esa] laoguh rRoksa osQ chp ,d iryh 
fHkfÙk okyk la;ksth Ård mifLFkr gksrk gSA iryh fHkfÙk okyh eTtk Hkh  
f}chti=kh ruksa esa mifLFkr gksrh gS ysfdu ,dchti=kh rus esa vuqifLFkr 
gksrh gSA

88.	 (a)	:	'kkjhfjd :i ls] ,dchti=kh ruk ,fiMfeZl] gkbiksMfeZl] Hkj.k 
Ård vkSj laogu caMy ls cuk gksrk gSA
89.	 (b)

90.	 (a)	:	gkbiksMfeZl esa dksysUdkbeh dksf'kdkvksa dh oqQN ijrsa ,fiMfeZl 
osQ Bhd uhps gksrh gSa] tks 'kS'ko rus dks ;kaf=kd 'kfÙkQ çnku djrh gSA 
gkbiksMfeZl osQ uhps oYoqQVh; ijrsa xksy iryh fHkfÙk okyh iSjsUdkbeh 
dksf'kdk,¡ gksrh gSa ftuesa lqLi"V varjdksf'kdh; vodk'k gksrs gSaA oYoqQV dh 
lcls vkarfjd ijr ,.MksMfeZl gS tks LVkpZ d.kksa ls Hkjiwj gksrh gSA
91.	 (b)

92.	 (b)	:	Hkj.k Ård ra=k] Hkj.k foHkT;ksrd ls curk gSA ;g laogu ra=k dks 
NksM+dj ikni vaxksa dk laiw.kZ vkarfjd Hkkx gksrk gSA ifÙk;ksa osQ Hkj.k Ård 
ra=k dks i.kZeè;ksrd (eslksfiQy) dgk tkrk gSA oqQN iÙkksa esa] ;g leku gksrk 
gS vkSj vU; esa ;g nks çdkj dh dksf'kdkvksa ls cuk gksrk gSA Åijh ,fiMfeZl 
osQ uhps fLFkr dksf'kdk,¡ yEch vkSj l?kurk ls O;ofLFkr •EHk tSlh ijr osQ 
:i esa gksrh gSaA bl ijr dks •EHk iSjsUdkbek dgk tkrk gSA •EHk iSjsUdkbek 
osQ uhps] dksf'kdk,a f'kfFky :i ls O;ofLFkr gksrh gSaA bl {ks=k dks Liath 
iSjsUdkbek dgk tkrk gSA
93.	 (c)

94.	 (c)	:	A–laogu] B–eè; f'kjk] C–f'kjk] D–f}chti=kh 

95.	 (b)

96.	 (d)	:	tkbye Ård dk eè;vkfnnk#d fLFkfr esa gksuk rus dh  fo'ks"krk 
gksrh gSA eè;vkfnnk#d esa] çksVkstkbye rus osQ osaQæ dh vksj ekStwn gksrk 
gS] tcfd esVktkbye ifjf/ dh vksj fLFkr gksrk gSA tkbye Ård dk 
ckávkfnnk#d fLFkfr esa gksuk ewy dh fo'ks"krk gksrh gSA ckávkfnnk#d 
fLFkfr esa] çksVkstkbye ifjf/ dh vksj vkSj esVktkbye ewy osQ osaQæ dh vksj 
gksrk gSA

97.	 (b)	:	yach vk;q okys o`{kksa esa f}rh;d tkbye dk cM+k Hkkx rus dh 
eè; ;k Hkhrjh ijrksa esa VSfuu] jsftu] rsy] xksan] lqxaf/r inkFkZ vkSj vko';d 
rsy tSls dkcZfud ;kSfxdksa osQ teko osQ dkj.k xgjs Hkwjs jax dk gksrk gSA 
;s inkFkZ bls dBksj] fpjLFkk;h vkSj lw{ethoksa vkSj dhM+ksa osQ geyksa osQ çfr 
çfrjks/h cukrs gSA bl {ks=k esa vR;f/d fyfXuuÑr fHkfÙk okys e`r rRo 
'kkfey gSa vkSj bls ân;nk: dgk tkrk gSaA
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98.	 (d)	:	vUrosZ'kh foHkT;ksrd] 'kh"kZLFk foHkT;ksrd osQ Hkkx gksrs gSa] tks fd 
v{k osQ o`f¼ vkSj LFkk;h Ård osQ fuekZ.k osQ nkSjku 'kh"kZ ls vyx gks tkrs 
gSaA

99.	 (d)	:	dkWoZQ oSQfEc;e ;k isQykstsu ,d ik'oZ foHkT;ksrd gSA ;g rus dh 
eksVkbZ c<+kus esa lgk;d gSaA ;g mRifÙk vkSj dk;Z esa f}rh;d gksrk gSA ;g 
dkWoZQ vkSj f}rh;d oYoqQV tSls f}rh;d Årdksa dks cukrk gSA
100.	 (c)

101.	 (c)	:	vUr% dk"B vkSj jl dk"B osQ fuekZ.k esa] clar dk"B dk jax 
gYdk vkSj mldk ?kuRo 'kjn dk"B dh rqyuk esa de gksrk gS tks fd jax 
esa xgjh vkSj mPp ?kuRo okyh gksrh gSA

102.	 (a)	:	f}chti=kh ruksa esa çkFkfed tkbye vkSj çkFkfed Ýyks,e osQ 
chp fLFkr oSQfEc;e] var%iwyh; oSQfEc;e gksrh gSA eTtk dksf'kdkvksa dh 
dksf'kdk,¡] bu var%iwyh; oSQfEc;e ls tqM+dj foHkT;ksrdh cu tkrh gS vkSj 
varjkiwyh; oSQfEc;e dk fuekZ.k djrh gSA bl çdkj oSQfEc;e dh ,d lrr 
oy; curh gSA

103.	 (c)	:	f}chti=kh rus esa f}rh;d o`f¼ osQ ifj.kkeLo:i jldk"B vkSj 
vUr%dk"B nksuksa dh eksVkbZ esa o`f¼ gksrh gSA

104.	 (d)	:	'kS'ko f}rh;d Ýyks,e] oSQfEc;e osQ Bhd ckgj gksrk gS tcfd 
'kS'ko f}rh;d tkbye oSQfEc;e osQ vanj mifLFkr gksrk gSA lcls iqjkuk  
f}rh;d Ýyks,e çkFkfed Ýyks,e osQ Bhd vanj gksrk gS] tcfd lcls iqjkuk 
f}rh;d tkbye eTtk (fiFk) osQ Bhd Åij gksrk gSA f}rh;d eTtk fdj.ksa nksuksa  
f}rh;d tkbye vkSj Ýyks,e ls gksdj xqtjrh gSaA

105.	 (c)	:	,d iqjkus f}chti=kh rus esa ifjf/ ls oYoqQV dh vksj dksf'kdh; 
ijrksa dk vuqØe ,fiMfeZl] gkbiksMfeZl] oYoqQV] ,aMksMfeZl] isjhlkbfdy 
vkSj laogu caMy gksrk gSA

106.	 (d)	:	çkFkfed tkbye rus osQ osaQæ esa gksrk gS] tcfd çkFkfed Ýyks,e 
ckgj dh vksj gksrk gS laogu oSQfEc;e osQ }kjk oYoqQV esa u"V gks tkrk gSA 
tcfd f}rh;d Ýyks,e mu dksf'kdkvksa ls fHkUu gksrk gS tks rus osQ ckgj 
dh vksj foHkkftr gksrh gSaA

107.	 (b)	:	yEch vk;q okys o`{kksa esa f}rh;d tkbye dk cM+k Hkkx rus dh 
eè; ;k Hkhrjh ijrksa esa VSfuu] jsftu] rsy] xksan] lqxaf/r inkFkZ vkSj vko';d 
rsy tSls dkcZfud ;kSfxdksa osQ teko osQ dkj.k xgjs Hkwjs jax dk gksrk gSA 
;s inkFkZ bls dBksj] fpjLFkk;h vkSj lw{ethoksa vkSj dhM+ksa osQ geyksa osQ çfr 
çfrjks/h cukrs gSA bl {ks=k esa vR;f/d fyfXuuÑr fHkfÙk okys e`r rRo 
'kkfey gSa vkSj bls ân;nk: dgk tkrk gSaA

108.	 (b)	:	isQykstu okru fNæksa dk fuekZ.k djrk gS ftUgsa okrja/z dgrs gSaA 
çR;sd okrja/z f'kfFky :i ls O;ofLFkr] lwcsfju ;qÙkQ dksf'kdkvksa osQ lewg 
ls Hkjk gksrk gS ftls iwjd dksf'kdk,¡ dgk tkrk gSA okrja/z ikSèkksa dh Nky esa 
ok;q igqapkus okys fNæ gksrs gSaA os Nky dh lrg ij vaMkdkj] xksykdkj ;k 
vk;rkdkj mHkjs gq, fu'kku osQ :i esa fn•kbZ nsrs gSaA

109.	 (a)	:	,d o"kZ esa clar dk"B vkSj 'kjn dk"B feydj okf"kZd oy; 
cukrh gSaA clar dk"B (ftls vxz dk"B Hkh dgk tkrk gS) gYosQ jax dh gksrh 
gS vkSj okf"kZd oy; dk çeq• Hkkx cukrh gSA 'kjn dk"B (ftls i'p dk"B 
Hkh dgk tkrk gS) xgjs jax dh gksrh gSaA dk"B f}rh;d tkbye dh cuh gksrh 
gSA dk"B dk l[r] dBksj vkSj xgjk osQUæh; Hkkx var%dk"B tcfd ifj/h; 
Hkkx jl dk"B dk fuekZ.k djrk gSA ysfdu ;s fo'ks"krk okf"kZd oy; esa ugha 
gksrh gSA

110.	 (b)	:	f}rh;d o`f¼ esa lfEefyr Ård nks ik'oZ foHkT;ksrd gksrs gSa&
(i)	 laogu oSQfEc;e
(ii)	 dkWoZQ oSQfEc;e

111.	 (a)	:	dkWoZQ oSQfEc;e dks isQykstsu Hkh dgk tkrk gSA dkWoZQ dks isQyse 
Hkh dgk tkrk gSA f}rh;d oYoqQV dks isQyksMeZ Hkh dgk tkrk gSA dkWoZQ 
oSQfEc;e] dkWoZQ vkSj f}rh;d oYoqQV dks lkewfgd :i ls isfjMeZ dgk tkrk 
gSA

112.	 (a)	:	f}chti=kh rus esa laoguh caMyksa osQ chp vjh; :i ls fLFkr 
oqQN iSjsUdkbeh dksf'kdkvksa dh ijrsa gksrh gSaA ;s iSjsUdkbeh dksf'kdk,¡ eTtk  
fdj.ksa dgykrh gaSA
113.	 (c)

114.	 (d)	:	varjkiwyh; vkSj var%iwyh; oSaQfc;e nksuksa ,d nwljs ls tqM+rs gSa 
vkSj f}chti=kh ikS/ksa esa f}rh;d o`f¼ osQ fy, oSQfEc;e dk v[kaM NYyk 
cukrs gSaA

115.	 (c)	:	foHkT;ksrd fdukjksa ij gksrk gS vkSj ikni dh ifjf/ c<+kus esa 
lgk;d gSA ikS/ksa esa osQoy ,d çdkj dk çkFkfed ik'oZ foHkT;ksrd ik;k 
tkrk gSA ;g var%iwyh; oSQfEc;e gSA oSQfEc;e f}chti=kh osQ laoguh caMyksa 
esa rFkk ftEuksLieZ rus osQ Ýyks,e vkSj tkbye osQ chp esa gksrk gSA
116.	 (a)

117.	 (d)	:	dkWoZQ oSQfEc;e&isQykstu
dkWoZQ&isQye
f}rh;d oYoqQV&isQyksMeZ
Ýyks,e rUrq&ckLV rUrq

118.	 (c)	:	f}rh;d o`f¼ osQ nkSjku oSQfEc;e ckgj dh rqyuk esa vanj dh 
rjiQ vf/d lfØ; gksrh gSA
119.	 (b)			  120.	 (d)

121.	 (d)	:	ifjRod f}rh;d lqj{kkRed lajpuk gS vkSj ;g dkWoZQ oSQfEc;e 
(isQykstu)] dkWoZQ (isQye) vkSj f}rh;d oYoqQV (isQyksMeZ) ls cuh  
gksrh gSA

122.	 (d)	:	A&fNæ ] B&vf/peZ (,ihMfeZl)] C&iwjd dksf'kdk,¡] D&dkWoZQ 
oSQfEc;e] E&f}rh;d oYoqQVA

123.	 (c)	:	f}rh;d tkbye ;k dk"B dks clar dk"B vkSj okf"kZd oy;ksa dh 
mifLFkfr ls 'kjn dk"B osQ :i esa igpkuk tkrk gSA ckn esa vR;f/d o`f¼ 
osQ dkj.k] bls vUr% dk"B vkSj jl dk"B dgk tkrk gSA dk"B vius xq.k] 
lLrkiu] dBksjrk] etcwrh vkSj yphysiu esa fdlh Hkh /krq ls csgrj gSA

124.	 (d)	:	ik'oZ foHkT;ksrd og foHkT;ksrd gS] tks fdukjksa ij gksrk gS vkSj 
rus vkSj tM+ dh pkSM+kbZ c<+kus esa lgk;d gksrk gSA os eq[;r% ,d gh ry 
(isjhfDyuy)] esa foHkkftr gksdj fdlh vax osQ O;kl esa o`f¼ djrk gSA tSls] 
oSQfEc;e (isQfloqQyj vkSj baVjiSQfloqQyj oSQfEc;e)] cká jaHkh; oSQfEc;e] 
dkWoZQ oSQfEc;e vkSj oqQN ifÙk;ksa dk lhekar foHkT;ksrd djrs gSaA

125.	 (c)	:	f}chti=kh rus esa f}rh;d o`f¼ osQ nkSjku oSQfEc;e ls Ård dk 
lgh Øe çkFkfed oYoqQV] f}rh;d oYoqQV] isQykstsu vkSj dkWoZQ gksrk gSA

126.	 (b)	:	isjhMeZ ,d f}rh;d lqj{kkRed lajpuk gS vkSj ;g dkWoZQ oSQfEc;e 
(isQykstu)] dkWoZQ (isQye) vkSj f}rh;d oYoqQV (isQyksMeZ) ls cuh gksrh 
gSA

127.	 (d)	:	dkWoZQ oSQfEc;e dh fØ;k'khyrk osQ dkj.k] oYoqQV dh ckgjh ijr 
rFkk ckÞ;Ropk ij ncko iM+rk gS vkSj varr% ;s ijrsa e`r gks tkrh gS vkSj 
mrj tkrh gSaA NkyoYd ,d xSj&rduhdh 'kCn gS tks okfgdk oSaQfc;e ls 
ckgj rd osQ Årdksa dks lanfHkZr djrk gSA

128.	 (d)	:	laoguh oSQfEc;e f}rh;d o`f¼ dks mRiUu djrk gSA
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129.	 (d)	:	f}rh;d tkbye dk ifj/h; {ks=k gYosQ jax dk gksrk gS vkSj 
jlnk: dgykrk gSaA ;g ewy ls ty rFkk [kfut yo.k dks ifRr;ksa rd 
igq¡pkrk gSA vUr%dk"B esa vR;f/d fyfXuÑr fHkfÙk;ksa okys e`r rRo gksrs gSa 
vkSj ;g lapkyu ugha djrk gSA

130.	 (c)	:	f}chti=kh rus esa Årdksa dk Øe ckgj ls vanj dh vksj isQye] 
,aMksMfeZl] ifjjEHk] Ýyks,e vkSj tkbye gksrk gSA
131.	 (d)

132.	 (c)	:	clar dk"B dk jax gYdk gksrk gS vkSj bldk ?kuRo Hkh de 
gksrk gSA 'kjn dk"B xgjs jax dh gksrh gS vkSj mldk ?kuRo vf/d gksrk gSA 
nksuksa çdkj dh dk"B ,dkarj laosQnz oy; osQ :i esa gksrs gSa] ftUgsa okf"kZd 
oy; dgrs gSaA dVs gq, rus esa fn•kbZ nsus okys okf"kZd oy; isM+ dh mez 
dk vuqeku yxkrs gSaA
133.	 (d)

134.	 (c)	:	ikS/sa dh ifjf/ ;k eksVkbZ esa o`f¼ laoguh oSQfEc;e vkSj dkWoZQ 
tSls f}rh;d ik'oZ foHkkT;ksrd dh xfrfof/ osQ dkj.k gksrh gSA bls f}rh;d 
o`f¼ dgk tkrk gSA

135.	 (d)	:	f}chpi=kh rus esa f}rh;d o`f¼ osQ nkSjku] baVjiSQflD;qyj oSQfEc;e 
vkSj baVªkiSQflD;qyj oSQfEc;e tqM+dj laoguh oSQfEc;e dk ,d iwjk oy; 
cukrs gSaA laoguh oSQfEc;e dh dksf'kdk,¡ nks izdkj dh gksrh gSa] yEch èkqjh osQ 
vkdkj dh Ý;wlhiQkeZ izkjafHkd vkSj NksVh leO;klh; fdj.k izkjafHkdA fdj.k 
izkajfHkd lagouh fdj.kksa ;k f}rh;d eTtk fdj.kksa dks tUe nsrs gsaA Ý;wfliQkWeZ 
izkjafHkd foHkkftr gksdj ckgjh rjiQ f}rh;d Ýysk,e vkSj vkarfjd rjiQ  
f}rh;d tkbye cukrs gSaA

1.	 (c)	:	?kkl eas Åijh ckáRopk dh oqQN dksf'kdk,¡ yach] [kkyh rFkk 
jaxghu gks tkrh gS] bu dksf'kdkvksa dks vkoèkZ RoDdksf'kdk (Bulliform Cell) 
dgrs gSaA tc ;s dksf'kdk,¡ ty dk vo'kks"k.k djrh gSa vkSj LiQhr (Turgid) 
gksrh gSa] rc ;s dksf'kdk,¡ eqM+h gqbZ ifÙk;kas dks [kqyus esa lgk;rk djrh gSaA 
ty dh deh osQ dkj.k tc ;s dksf'kdk,¡ f'kfFky (Flaccid) gksrh gSa rks 
ok"iksRltZu dh nj de djus osQ fy, eqM+ tkrh gSaA  

2.	 (a)	:	vuko`rchft;kas (ftLofLie) osQ Ýyks,e eas pkyuh ufydk vkSj 
lgpj dksf'kdkvksa nksukas dk vHkko gksrk gSA

3.	 (a)	:	,/k dh lfozQ;rk vusd fozQ;kRed vkSj i;kZoj.kh; dkjdksa osQ 
fu;U=k.k esa jgrh gSA 'khrks".k izns'kksa esa tyok;q ifjfLFkfr;k¡ o"kZHkj ,d leku 
ugha jgrh gSaA olUr ½rq esa ,/k vf/d lfozQ; gksrh gS vkSj cM+h la[;k 
esa pkSM+h xqgkvkas okys nk: rRoksa dk fuekZ.k djrh gSA bl ½rq esa tks dk"B 
fufeZr gksrh gS] olUr nk: ;k vxznk: dgykrh gSA 'kjn ½rqvksa esa ,èkk 
de lfozQ; gksrh gS vkSj de la[;k esa ladjh xqgkvksa okys nk: rRoksa dks 
fufeZr djrh gS] bl dk"B dks 'kjn nk: ;k i'p nk: dgrs gSaA olUr nk: 
gYosQ jax dh gksrh gS vkSj fuEu l?kurk j[krh gS tcfd 'kjn nk: xgjs jax 
dh mPp l?kurk okyh gksrh gSA ;s nks izdkj dh dk"B tks ,dkarj laosQfUnzr 
oy;ksa osQ :i esa izrhr gksrh gSa] feydj okf"kZd oy; dk fuekZ.k djrh gSaA

4.	 (b)	:	f}rh;d tkbye dh ifjf/ ;k lcls ckgjh Hkkx dks jlnk: dgrs 
gSa] tks gYosQ jax dk gksrk gSA
5.	 (d)			  6.	 (a)	 7.	 (d)

8.	 (b)	:	eè;ka'k fdj.kksa dh dksf'kdk,¡ tks var% iwyh; osQ lehi gksrh gS 
esfjLVseh (foHkT;) gks tkrh gS vkSj ,d varjkiwyh; oSaQfc;e curk gSA

9.	 (dksbZ Hkh fodYi lgh ugha gS) % lHkh dFku lgh gSaA

10.	 (d)	:	iqjkus o`{kksa esa f}rh;d tkbYke dk vf/dka'k Hkkx dkcZfud 
;kSfxdks osQ tek gks tkus osQ dkj.k dkys Hkwjs jax dk gks tkrk gS ftlesa Vsfuu] 
jsftu] rsy] xksan] [kq'kcwnkj inkFkZ rFkk vko';d rsy gksrs gSaA

11.	 (a)	:	clar osQ ekSle esa oSaQfc;e cgqr lfØ; gksrk gS vkSj vf/d la[;k 
esa okfgdk,¡ cukrk gS ftldh xqgk pkSM+h gksrh gS ftls olarnk: dgrs gSA

12.	 (a)	:	eè;kfnnk:d vkSj ckÞ; vkfnnk:d 'kCn dk iz;ksx ikniksa esa 
izkFkfed tkbye dh fLFkfr dk o.kZu djus osQ fy, fd;k tkrk gSA 
izkFkfed tkbye nks izdkj dk gksrk gSµvkfnnk: (izksVkstkbye) rFkk vuqnk: 
(esVktkbye)A lcls igys cuus okys tkbye dks izksVkstkbye rFkk ckn esa 
cuus okys dks esVktkbye dgrs gSaA ewy esa izksVkstkbye ifjf/ dh vksj gksrs 
gSa vkSj esVktkbye osaQnz (fiFk) dh vksj gksrs gSaA bl izdkj osQ tkbye dks 
cká vkfnnk:d dgrs gSaA

13.	 (c)	:	ekSle osQ 'kq:vkr esa tks Nky curh gS mls izkjaHkh ;k dksey 
Nky dgrs gSa vkSj ekSle osQ var esa cuus okyh Nky osQ i'p ;k dBksj Nky 
dgrs gSaA Nky ,d xSj rduhdh 'kCn gS tks okfgdk oSaQfc;e osQ ckgj rd 
osQ Årdksa dks lan£Hkr djrk gSA dkxtu oqQN lrgh eksVh gksrh gSA

14.	 (b)	:	l£n;ksa esa oSaQfc;e oqQN de lfØ; gksrk gS vkSj ladjh okfgdk,¡ 
cukrk gSA bl dk"B dks 'kjnnk: vFkok i'pnk: dgrs gSaA
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