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Atoms

NCERT Topicwise Analysis of Previous 5 Years’ NEET Questions

No. of Questions

Alpha-particle scattering experiment;

Topic 2020 12021 1 2022 | 2023 | 2022 Total | Rutherford’s model of atom; Bohr model, energy
. levels, hydrogen spectrum.
Bohr Model of the Hydrogen Atom, The Line Spectra ) _ 1 3 ) 8
of Hydrogen Atom and X-Rays

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 x 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 being _
composed of a tiny . &
nucleus in which its Zinc sulphide <
positive charge and Alpha screen + Microscope
nearly all its mass are particle

concentrated, with i

the electrons some

distance away. Within >

an atom being largely fodeecte || Ty,
empty space, it is easy ~emits alpha

to see why most particles =

alpha particles go The Rutherford scattering experiment
right through a thin

foil.
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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, o-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 © are
given by

N o< sin 4 9
2 N(©)

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

0° 20° 40° 60° 80° 100° 120° 140° 160° 180°
Rutherford scattering N (0) is the number of
262 alpha particle per unit area that reach the
- screen at a scattering angle of 6, N (180°) is
the number for backward scattering. The
experimental finding follow this curve, which
is based on the nuclear model of the atom.

d= 2
g mV/'

(v) Distance of closest
approach is of the
order of 107" m. The
nuclear size should be less than this distance. Size the nucleus
is measured in terms of Fermi (1 fermi = 107" m).
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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

7e? cotg
2

1
47580 (2 an/'2 )

DRAWBACKS OF RUTHERFORD MODEL

(i) According to the classical electromagnetic theory of radiation, an
accelerated charged particle must radiate energy contlnuously
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.

(i) 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.

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

to the nucleus of a 7.7 MeV a-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
o-particle and a gold nucleus is conserved. The system’s initial
mechanical energy is £;, before the particle and nucleus interact,
and it is equal to its mechanical energy £, when the o-particle
momentarily stops. The initial energy £; is just the kinetic energy K
of the incoming a-particle. The final energy £/ is just the electric
potential energy U of the system.

Let d be the centre-to-centre distance between the ci-particle and
the gold nucleus when the

o-particle is at its stopping point. Then we can write the
conservation of energy £; = E;as

1 (2e)Ze) 226’

h=

Cdmey, d Ameyd
Thus the distance of closest approach d is given by
278
Ame K

The maximum kinetic energy found in oi-particle of natural origin
is 7.7 MeV or 1.2 x 10712
Since 1/4me, =9.0 x 109N mZ/CZ.Therefore withe = 1.6 x 107'°(,

we have
d_(2)(9.0><109NmZ/CZ)(1.6><10 o4
1.2x10 ')

The atomic number of foil material gold is Z = 79, so that radius of
(Au) = 3.0 x 107 m =30 fm. (1 fm (i.e. fermi) = 107> m.)

The radius of gold nucleus is, therefore less than 3.0 x 1074 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 a-particle reverses its motion without ever actually touching
the gold nucleus.

=3.84x 10" 7m
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2. A gold foil (r = 19.3 g/cm3, M = 197g/mole) has a
thickness of 2.0 x 107 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

_ Nyp  (6.02x10% atoms/mole)(19.3 g/cm?)

M 197 g/mole

=5.9 x 10?2 atoms/cm® = 5.9 x 10?8 atoms/m?
For scattering at 90°, the impact parameter b can be found as

_ @09

2(8.0 % 10° eV)

so mh? = 6.15 x 10728 m%/nucleus and we have then
*. number of alpha particles scattered,

= (5.9 x 1028 nuclei/m3)(2.0 x 107 m)(6.15 x 10728 m%/nucleus)
=7.25x 107

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 :

() 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

(1.44eVnm)cot45°=1.4x10""m

nucleus.
1 (Ze)Xe) _mv*
4rey  r? 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

. . . h . nh
orbits. equal to integral multiple of — /.. mvr= — where
2n 2n

nis 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 £, to an orbit of
energy £,, then

=hv
where v is the frequency of radiations emitted or absorbed. This
is known as Bohr’s frequency condition

PHYSICS B



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

212
Eon h
= 5= or (1, < ny)
mme
For first orbit n = 1 and radius is minimum. This orbit is nearest to
the nucleus.
For other atoms
242 2
gqn"h n
== 5— (For hydrogen atom Z =1) or 7, o< —
TmeZ 7

Radii of various orbits are in the ratioof 1:4:9:16 ...... etc.
For hydrogen atom radius of first orbitis r; = 5.3 x 107" m

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

62 1
V= or Vec—
2gynh n
and for any other atom with atomic number Z, it is given by
7¢?
V= oc —
280 nh

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
C
V=0 —
n
where o is fine structure constant. It is dimensionless quantity and
is given by
e’

o= . Its value isi.
dme, ch 137

For first orbit, velocity of electron is % 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 x 10° m s7".

Orbital frequency of electron
Itis denoted by v and is reciprocal of time period. For hydrogen atom

me*
4e 2 P h?
For innermost orbit of hydrogen atom
v =658 x 10" Hz
Energy of electron
Kinetic energy of the electron in n'" orbit

itis given by v=

e me*
- 8gln’h?
2
K.E. is also given by K.E.= z ie. K.E.ocl
87580[ r
Potential energy of the electron in n orbit
2
PE = Ze
Ameyr

PHYSICS K

4

me 2and P.E. o 1
p

For hydrogen atom P.E. is also given by =————
yerod : Y 4302n2h

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
4 4 4

me”  me” _ me ( 1 J
e n’h®  deln’h? 8ey h” \n?
K.E. is numerically equal to total energy.

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

oo met (1
gedn \nt m

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

givenby{)—l—g—m—e4 a orf)—l—R 11
c 8eich*\m n? r\nk o
4

L3:10973700m_1and is known as Rydberg’s

8e020h

TE.=PE +KE =

where, R=

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

=t -]
mmn

In hydrogen like atoms, energy in n'™ orbit is given by
7 7

Ey=-Rch— ie., E,e<——= and for hydrogen atom
n n
y _—Rch_—21.76><10‘19J
o A
=— 3'6 eV (electron volt)
n

13.6 eV is also known as one Rydberg.

Energy of electron in n'" orbit
Energy of electron in various orbits of hydrogen atom is as follows :
Firstorbit(n=1) £, =—13.6 eV

_13'6ev=—3.4ev

Second orhit (n =2) : £, =

Third orbit (n = 3) : £ :$eV:—1.51eV

Fourth orbit (n = 4) : E, =+§'6=—0.85ev

and if n = o then sz—%zo

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 = <o), then atom is
said to be ionised and energy so spent is known as ionization energy.
Itis 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

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).

OGHEGK POINT - 1>

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 x 10" m with orbital speed
3% 10*m s, (Mass of earth = 6.0 x 10%* kg)

(@) 2.57x 10" (b) 3.42x 107
(© 4.53x10™ (d) 5.83x10™

2. The energy of an electron in the n™ orbit is given by
E, = —13.6/n* eV. Calculate the energy required to excite an
electron from ground state to the second excited state.

(@) 13.09eV (b) 12.09eV
( 7.12eV (d) 3.42eV

3. Calculate the velocity of electron (in m/s) in Bohr's first orbit of
hydrogen atom.

of the electron, respectively. Which of the following quantity is
proportional to the quantum number n?
(@) TrIE (b) Elv () rE (d) wr

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

.~ O-particle

Gold nucleus ~q
N

(a) 6.3x10° (b) 5.1 108 Y
(© 22x10° (d) 1.01x10° (@ 2mvsin® (b) 2mvcos®
4. In the Bohr model of the hydrogen atom, let r, v and £ represent 0 9
the radius of the orbit, the speed of electron and the total energy (0) 2mvcos§ (d) 2mvsm5
ATOMIC SPECTRA £ = £ £
< < < c
Each element has a characteristic spectrum of radiation, which it © N b ?
emits. When an atomic gas or vapour is excited at low pressure, ! S o ® =
usually by passing an electric current through it, the emitted radiation
has a spectrum which contains specific wavelength only.
wavelength, A ———>
1S5 IS 1S5 1S5 g
g = = = = N,
e N B 5
D — (ag] =) [ee] —
H. Hs H, Hp H,
Balmer series in the emission spectrum of hydrogen
Hydrogen is the simplest atom and therefore, has the simplest
lyman  Balmer series Pascher series spectrum. In the observed spectrum, however, at first sight, there

series
Emission lines in the spectrum of hydrogen

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.

NEET @5 Spectral Series

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

244 | Atoms

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
H,; the next line with wavelength 486.1 nm in the blue-green is
called Hg; the third line 434.1 nm is called H,, 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 =R (iz = iz)
A 2

PHYSICS B



where A is the wavelength, R is a constant called the Rydberg
constant, and n may have integral values 3, 4, 5, etc. The value
of Ris

1.097 x 107 m™". This equation is also called Balmer formula.
Taking n = 3 in eq. (i) one obtains the wavelengths of the H,, line :

l=1.o97><107(i2—i)m =1.522 x 10°m™"
A 2

32
i.e., A =656.3nm
For n = 4, one obtains the wavelength of H line, etc. For n = oo

one obtain the limit of the series, at A = 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

—=R|=-—|n=234.. i
A (12 nz) !
Balmer Series

l—R(i—i n=345 (i
A 2 I

Paschen series

( iz) n=4,56.. i)

n

Brackett series

- (——iz] n=5.6,7.. )
n

Pfund series

1 1
~=R[—=—
A (52

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

)

&

iz) n=67,8.. W)
n

:}\, — =
=7 OI’)\‘

Thus, eq. (i) becomes v=Rc (ziz -

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

L=ntl n=1,23..).
r

Why should the angular momentum
have only those value that are

integral multiples of i? It was

T
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

PHYSICS K

wave down the string and back is one wavelength or any integral
number of wavelength.

For an electron moving in n'
circumference of the orbit is 27tr,.
Hence, we have nA = 2mr,, n = 1, 2,3, s ()

where X is the de Broglie wavelength of the electron moving in n'"
orbit. Thus, only those orbits is allowed whose circumference (27tr,)
is an integral multiple of A. Now using de Broglie relation for the
wavelength, we get,

2mr, = = nl. i)

" circular orbit of radius r,, the

p
where p is the momentum of the electron. If v, is the speed of the
electron in n " orbit, then p = mv,,

Thus, k:— (i)

Vﬂ
From eq. (i) we have 2mr, = nL = mv, —nn—/7
mv, n

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.

: NEET @5 Moseley's Law

Moseley’s experiments (1913-
1914) on characteristic X-rays
played a very important role 5
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 ~ © A S

in chemical properties of Atomic number
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 astraight line. A portion of Moseley's plotis shown in (figure)
Jv of 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 K, X-ray from cobalt is less than
the frequency of K, 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-Db)
where a and b are constants. This relation is known as Moseley's law.

v (in10°H

10 20
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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
n; to the lower energy state with quantum number ny (nf < n;), the
difference of energy is carried away by a photon of frequency vy such

thathU,f— —E
Putting Valuet of Ep and £,, we get
4
me 1 1
hy=——|5-— (i)
" 8¢l hz[n,2 n,ZJ
or = e’ 11 (i)
"2 i\

Equation (i) is the Rydberg formula, for the spectrum of the hydrogen
atom. In this relation, if we take n;= 2 and n; = 3, 4, 5...

The Rydberg constant R is readily identified to be

__me” (i)
8efh’c
n=>5
ev n=4 lonised atom
0
7_0'18§ n=3 WV Brackett
’ — A series
Paschen
neo A , series
—-3.40
Balmer
series
136 n=1 RN Ground state
. [ ]

Lyman series
Line spectra originate in transitions between energy levels

If we insert the values of various constants in eq.(iii), we get
R = 1.03 x 10 m~'. This is a value very close to the value
(1.097 10’ m )obtamed 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 ny and n; 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 ng= 2 and n; = 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
ng=1andn;=2,3, etc;n,=3andn; = 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.
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: NEET @5 Continuous and Characteristic X-rays

In an
experimental set up (Coolidge Ke
tube), highly energetic

Intensity

electrons are made to strike
a metal surface, X-ray comes
out. Cut off wavelength of
X-ray spectrum is given by,

A =g—|§ where V' is accelerating potential.

30 40 50 60 70 80 90
Wavelength (pm)

min

, 1242
A (in nm)= ——=—

i1 1) V(in volt)
Amin depends only on accelerating voltage (V) not on the material
of the target.

K electron
incident electron

K X[ay

Incident electron strlkes a target atom shown in (figure a).

Incident electron knocks

. K £,
out one of its deep seated
electrons (n = 1) and there Ko | Kg | Ky
remains a vacancy as show in
(figure b). == . E
One electron from. highgr W v o |Lp £
shell (n = 2) moves in to fill '} 3 v vM M

this vacancy and atom emits o
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 £ = 0 (reference) when atom is in ground state.

E, = energy of the atom when an electron from the K-shell is
knocked. £,, £, £y 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

he he
A= for K : A= for Ky ;
EK—EL or . EK—EM or B

hc
E -Ey

m 3. Wavelength of 6563 A 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
Agq is given by

1 11 5 .
Rl _L|=2R i
Ag L2 32} 36 Y
where R is the Rydberg constant.

The wavelength of the first member of Lyman series is given by
1 (11 3
—=R|=>-=|==R (i
AL 12 22] 4 &

1 L

A= for L, elc.
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Dividing equation (i) by (ii), we get]
Ay, 5 4 5
—ll=s— ==
A 3673 27

Here, 7“51 = 6563 A (given)

A :%x6563:1215.37 A

5
or, 7L|_1 = E X 7\.31

Therefore, the wavelength of the first member of the Lyman series
is 1215.37 A,

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

4
me (B
heiNg=——|=-—
Y [n? n?)
The wavelength of the first four lines in the Lyman series correspond

to transitions from n, = 2, 3, 4, 5 to ns = 1. We know that

4
%=13.6eV:21.76x10'19J
880/7

Now, A= i
21.76%107" [12—12}
oy

Putting, n, = 1, for Lyman series
1402
A=2L 4 putn, =2,3,4, 5 we get
(nz -1)
A=1218A 1028 A, 9743 Aand 915.4 A

5. Use Moseley's law with b = 1 to find the frequency
of the K, X-rays of La(Z = 57) if the frequency of the
K, X-rays of Cu(Z = 29) is known to be 1.88 x 10'® Hz.

Ans.: Using the equation, Ji=az-b)

fL_a= ZLal_12 - f.o=f ZLa_1 i
fCu ZCu_lI V- 4 ZCu_‘I

Vi
=1.88x1018(%) =7.52 x 10"8 Hz

OJGHEGK POINT -2>

1. In the following atoms and molecules for the transition from
n=2ton =1, the spectral line of minimum wavelength will be

produced by
(@) 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)

(@) f=a(Z-b) (b) Z=a(f-b)
© f?l=a(Z-»b) d) f=a@-b)?

3. Hydrogen atom does not emit X-rays because

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

4. lonization 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. Thefirst line of Balmer series has wavelength 7500 A. What will be

the wavelength of the first member of Lyman series?

(@) Itistoo small in size (2) 1389 A (b) 1600%
(b) It has a single electron (© 1439A (d) 1250A
ol
@%@\ Important Formulae/Facts
&/
*  Rutherford’s scattering fogm4u|a 76 co6/2)
_ N/ﬂfZ e =W
= T
(8me,) rk? sin*(/2) . 0 27¢?
e Distance of closest approach 1, =
e The fraction of incident alpha particles scattered by an angle 6 , AmeoK
, Y °  Bohr's model :
or greater is f=mnt i cotzg —  Angular momentum of the electron in a stationary orbit is
4me K 2 an integral multiple of h/2m.

e Impact parameter: The scattering angle 6 of the o particle and
impact parameter {3 are related as

PHYSICS K

nh nh
[=— or, mwrr=—
A T

Atoms | 247



e This postulate is equivalent to saying that in a stationary state,
the circumference of a circular orbit contains integral numbers

of de Broglie wavelength.
nh . nh
M =nA=— ie L=mvr=—
my n
e 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

5-E
v=—-t—
h
e Centripetal force for circular orbit is provided by the Coulomb's
1 28 mv?
force, —=—

47'580 f2 r
°  Bohr's formulae :
4meon’t” 053" ¢
aemze " 7
—  Velocity of electron in the n™ orbit
1 2Ze? 22x10°7
0= = ms
Ameg nh n
—  The KE of the electron in the n'" orbit K,
12 (1 Yome'Z 1362
47[80 2fn 47'530 n2h2 n2
—  The potential energy of electron in n™ orbit
178 ( i )2 4mime‘ 2 2727
- = 77 - 2 ¢
n°h n

—  Radius of n™ orbit 7,=

ev.

V.

4TC€O fn 47580

—  Total energy of electron in n™ orbit £,

1 )2 wme'Z?  13.622
=— eV.
47580

=U,+K,=—
e ( n’h? n’
Frequency of electron in n™ orbit

1 YanlZ%'m 662x10°7
‘[_) = =
4me, JEJE 3

Wavelength number of radiation in the transition from

ny = ny is given by %:Rzz[iz_iz}
noon

2o 2.4
where A=|—— | ZZM€ 1 097107 m™!
47580 ch
Number of spectral lines due to transition of electron from n

orbit to lower orbitis N = A=)

lonization energy and ionization potential

13.67°

ev.
I

lonization energy =

2

- . 1
— lonization potential = volt.

n2

o n’h?
Energy quantisation =£,=—— wheren=12,3,..
8mL

(> NEET Warmup

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

1. The size of an atom is of the order of
(@ 1A (b) 1 fermi
( 1nm (d) 1 micron

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

3. The sodium nucleus ;;Na? contains
(@) 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 / are
@@ 1,23 (b) 0,1,2,3
(© 01,2 (d —-1,0+1

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

248 | Atoms

6.

10.

o-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

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°and0°

() 90°and 180° (d) 45°and 90°

In the Geiger-Marsden scattering experiment, in case of head-on
collision the impact parameter should be’

(@)  maximum (b)  minimum

(¢) infinite (d) zero

Rutherford's experiments suggested that the size of the nucleus
is about

(@ 10™"mto10?m (b) 10" mto 10" m

(© 10" mto10™m (d 10" mto 10 m

The graph of the total number of a-particles scattered at different

angles in a given interval of time for ai-particle scattering in the
Geiger-Marsden experiment is given by

PHYSICS B



11.

12.

»
>

particles

D
Number of scattered
particles
o
Number of scattered

/|

Scattering angle 6
(in degree)

Scattering angle 6
(in degree)

»
»

particles

R
Scattering angle 6 Scattering angle 6
(in degree) (in degree)
In Geiger-Marsden scattering experiment the trajectory traced by
an o-particle depends on
(@) number of collision
(b) number of scattered o~ particles
() impact parameter (d) none of these

In an experiment on a-particle
scattering,  o-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?

@
Number of scattered
particles
=
Number of scattered

gold foil

P Q R
(a) all none non
(b) none none all
() afew some most
(d) most some a few

I Bohr Model of the Hydrogen Atom, The Line

13.

14.

15.

16.

17.

18.

Spectra of Hydrogen Atom and X-Rays

The radius of electron’s second stationary orbit in Bohr's atom is
R. The radius of third orbit will be
(@ 3R (b) 2.25R (o) RI3 (d) 9R

In the Bohr's hydrogen atom model, the radius of the stationary
orbit is directly proportional to (n = principal quantum number)
@ n (b) n? (@ n! (d) n?

In any Bohr orbit of hydrogen atom, the ratio of kinetic energy to
potential energy of the electron is

(@ 112 (b) 2 (@ —-12 (d -2

The spectral series of hydrogen spectrum that lies in the ultraviolet
region is

(a) Balmer series (b)  Pfund series

(0 Lyman series (d)  Paschen series

An ionic atom equivalent to hydrogen atom has wavelength
equal to 1/4™ of the wavelength of hydrogen lines. The ion will be
(@) L (b) Na'% (9 Na**  (d) He*
Which of the following is true for number of spectral lines in
going from Lyman series to Pfund series?

(@) Increases (b) Decreases

() Unchanged (d) May decrease or increase

PHYSICS K

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

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

2 9 5

'y h) =X =
(a) 5 (b) 5 () >
The wavelength of light emitted from second orbit to first orbit in

a hydrogen atom is

27
(d) ?7»

(@ 1.215x 107 m (b) 1.215x10™°m
(© 1.215x10%m d 1.215x10%m
Energy of the electron in n™ orbit of hydrogen atom is given by

E,= —g eV.The amount of energy needed to transfer electron
n

from 1° orbit to third orbit is
(@) 13.6eV (b)) 3.4eV () 12.09eV(d) 1.51eV

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

¢’ 26, e 2eohe

2eohe he 2eohe e

The innermost orbit of the hydrogen atom has a diameter 1.06 A.
The diameter of tenth orbit is

@ 53A () 106A () 53A  (d) 106A

The radius of the first orbit of the hydrogen atom is a. The radius
of the second orbit will be

(@) 4a, (b) 6ag (0 8ag (d) 10a,

The de-Broglie wavelength of an electron in the first Bohr orbit is
(@) 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.

Which of the following transitions will have highest emission
wavelength?

(@ n=2ton=1 (b) n=1ton=2

(0 n=2ton=5 (d n=5ton=2

When the wave of hydrogen atom comes from infinity into the
first orbit, the value of wave number is

(@ 109700 cm™ (b) 1097 cm™

@ 109cm™ (d) None of these

Consider the spectral line resulting from the transition in the
atoms and ions given below. The shortest wavelength is produced
by

(@) hydrogen atom (b) deuterium atom

(c) singly ionized helium (d) doubly ionised lithium

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 (o) 51.8 (d) 79.0

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

(@) 1.51 (b) 136 (0 408 (d) 1224

In hydrogen spectrum the wavelength of H,, line is 656 nm,
whereas in the spectrum of a distant galaxy, H,, line wavelength
is 706 nm. Estimated speed of the galaxy with respect to earth is,
(@) 2x10%m/s (b) 2x10"m/s

(&) 2x105m/s d 2x10°m/s
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32.

33.

34,

35.

36.

37.

38.

39.

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 A (given in terms of the Rydberg constant R for

the hydrogen atom) equal to

(@) 9/5R (b) 36/5R

(0 18/5R (d) 45/R

The electron in a hydrogen atom makes a transition from

an excited state to the ground state. Which of the following

statements is true?

(@) 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.

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

(@) 2—1 (b) 3—=2

(@ 4-2 (d 5—4.

A hydrogen atom and a Li** ion are both in the second excited

state. If |, and /; are their respective electronic angular momenta,

and £, and £ their respective energies, then

(@ ly>1;and |Ey > |Gl

(b) fy=1;and |Ey| < |y

(@ fy=hjand |Ey| > |Ey
(d) Iy</jand Byl < |El-
The electric potential between a proton and an electron is given

r
by V = v0|n(r

0
to be applicable, write variation of r, with n, n being the principal
quantum number.

@ ryeen (b) reclhn (© ryecn? (d) r, e 10’
If the atom ;,Fm?*’ follows the Bohr model and the radius of
100Fm7 is n times the Bohr radius, then find .

(@) 100 (b) 200 ( 4 (d) 1/4.

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

(@ 802nm (b) 823nm (c) 1882nm (d) 1648 nm.

The Bohr model of atoms

(@) 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.

J, where r, is a constant. Assuming Bohr's model

40. In a hydrogen atom the total energy of electron is
2 a2 2 2
(a) e b e ] e d e
4T|:80f 4T580f 8758()[ 87580[
250 | Atoms

41.

42,

43.

44,

45,

46.

47.

48.

49.

50.

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)

4n£—:0V

62
(0 v=
4n80mf 47[80m

The moment of momentum for an electron in second orbit of
hydrogen atom as per Bohr's model is

(a) U (b) 2mh
s
2h v
(@ . (d) P
The first spectral series was discovered by
(a) Balmer (b) Lyman
(c) Paschen (d) Pfund

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

4 4
m‘; 4 LN hoy=—6 (L _ 1
8eo "\ 1, 8eg’ W\ n}  n?

8e?h’ (1 1 8e 2 (1 1
(@ hvy= 804 (___) A oyp="2| -

(a) /71),‘[

N 0
The shortest wavelength in the Balmer series is
(Take R = 1.097 x 10" m™)

(@) 200 nm (b) 256.8 nm
() 300 nm (d) 364.6 nm

Which of the following spectral series falls within the visible
range of electromagnetic radiation
(@) Lyman series (b)
(c)  Paschen series (d)

Balmer series
Pfund series

According to second postulate of Bohr model, the angular
momentum (L,) of n'™ possible orbit of hydrogen atom is given by
h

@ .- b
2
© = @ -

Which of the following statements is true for hydrogen atom ?

(a) Angularmomentumx% (b) Linearmomentumocl

. 1 1
(c) Radius p (d) Energy p
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

According to Bohr's theory, the wave number of last line of

Balmer series is (Given R = 1.1 x 10’ m™)
@@ 55x10°m™ b) 44x10 m’
(@ 2.75x10°m™ (d) 2.75x108m™
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> NCERT Corner

I Alpha-Particle Scattering and Rutherford’s

Nuclear Model of Atom

Detector used in Marsden experiment was

(@)  zinc sulphide screen and microscope

(b) iron oxide screen and telescope

() zinc oxide screen and telescope

(d) aluminium chloride screen and microscope.

o-particles deflected at more than 90° in Marsden experiment
were

(@) 1in 1000 (b) 1in 100

(0 1in 100000 (d) 1in 8000

In a Rutherford scattering experiment when a projectile of charge
Z, and mass M, approaches a target nucleus of charge Z, and
mass M,, the distance of closest approach is r,,. The energy of the
projectile is

(a) directly proportional to M, x M,

(b) directly proportional to Z,Z,

(c)  Inversely proportional to Z;

(d) directly proportional to mass M,

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

(@) Bisincreased 208 times (b) £ is increased 208 times
() Bisincreased 14.4 times (d) None of these

The diagram shows the path A
of four a-particles of the 1 /

same energy being scattered 2

by the nucleus of an atom 3———
simultaneously.  Which  of 4 /

these is/are not physically

possible?

(@ 3and4 (b) 2and3 () 1and4 (d) 4only

Which particles were used in Geiger-Marsden experiment?

(@) P-particles (b) o-particles

(c) y-particles (d) Positrons.
Alpha-particles that come closer to nuclei

(a) are deflected more (b) are deflected less

() make more collisions (d) are slow down more.

According to Rutherford's model of atom, the electrons revolving
round the nucleus, should give rise to

(@) aline spectrum

(b) aband spectrum

(c) a continuous emission spectrum

(d) an absorption spectrum.

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
@ 1A (b) 107"%cm

(@ 10" cm d 10"™cm

PHYSICS K

10.

11.

12.

13.

Rutherford’s atomic model is unstable because
(@) nucleus breaks down

(b) electrons do not remain in orbit

(c) orbiting electrons radiate energy

(d) electrons are repelled by the nucleus.

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

(@) 112/min, 12.5/min (b)  100/min, 200/min

() 50/min, 12.5/min (d)  117/min, 25/min

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 6 is given by,

b = (Ze? cot (6/2))/(2me, m v?). The scattering angle for b = 0 is

(@) 180° (b) 90° (0 45° (d) 120°.

The Rutherford o-particle experiment shows that most of the

o-particles pass through almost unscattered while some are

scattered through large angles. What information does it give

about the structure of the atom?

(@) Atom is hollow

(b)  The whole mass of the atom is concentrated in a small centre
called nucleus

() Nucleus is positively charged

(d)  All the above

I Bohr Model of the Hydrogen Atom, The Line

14.

15.

16.

17.

Spectra of Hydrogen Atom and X-Rays

Which of the parameters are the same for all Hydrogen like
atoms and ions in their ground state?

(@) Energy of the atom

(b)  Speed of electron

(c)  Radius of orbit

(d) Orbital angular momentum of the electron.

From quantisation of angular momentum, one gets for hydrogen

2 2 2
h 4
atom, the radius of the ™ orbit as r, = [_n ](—) ( n280 )
me N2m e

For a hydrogen like atom of atomic number Z,
(@) the radius of the first orbit will be the same
(b) r, will be greater for larger Z values

(c)  r,will be smaller for larger Z values

(d) none of these

Bohr model is applied to a particle of mass ‘m’ and charge ‘g’
moving in a plane under the influence of a transverse magnetic
field ‘B". The energy of the charged particle in the n'" level will be
(@) 2nhg Blmm (b) nhg Bl2mm

() nhqBldmtm (d) nhgBlmm

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
(@) Michelson—Morley (b)  Millikan

() Joule (d) Franck and Hertz
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18.

The diagram shows the energy levels — ,_ 4 _
for an electron in a certain atom.  n=3— :
Which transition shown represents —  _, v
the emission of a photon with the
most energy? ne v
@) | () Il L mowv
@ m d v

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
(@) r (b) 4r (¢ or (d) 27r

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

21. Anelectron 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 £
and its de Broglie wavelength is A. Then
(@) £=6.8¢eV1=66x10""m
(b) E=34¢eV1=66x10""m
(0 E=34eVr=66x10"m
(d E£=6.8eV1=66x10""m

22. Let A, be the area enclosed by the n™ orbit in a hydrogen atom.
The graph of In(A,/A;) against In(n)
(@)  will not pass through the origin
(b) s a straight line with slope 4
() 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 n™ orbit is

nn=1) nn+1) nn=1 nn—"1)

(a) 3 (b) 5 (0 5 (d) 3

24. A hydrogen atom, initially in the ground state, is excited by
absorbing a photon of wavelength 980 A. The radius of the atom
in the excited state, in terms of Bohr radius a,, will be (hc =
12500 eV-A)
(@ 9ag (b) 16a, (0 4a, (d) 25a

-me*
25. let £, = be the energy of the n™ level of H-atom. If all
" 8edn’ b

the H-atoms are in the ground state and radiation of frequency
(E, —E,)/h falls on it, then
(@) 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 Eis the energy of n™ orbit of hydrogen atom then energy of n
orbit of He atom will be
(@ £ (b) 2 (0 3F (d) 4

27. Positroniumis like aH-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
(@) —3.4eV (b) -5.2eV
() -6.8eV (d) -=10.2eV
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28.

29.

30.

31.

32

33.

34,

35.

36.

37.

38.

39.

40.

41.

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

1

(@ Vel (b 1 )
n

Jn

What would be the angular momentum of H, photon for
transition from n =5 to n = 2, if the angular momentum of the
system is conserved

(@ n (b) 2n (@ 3n (d 4n

Two Hatoms in the ground state collide inelastically. The maximum
amount by which their combined kinetic energy is reduced is
(@) 10.2eV  (b) 20.4¢eV () 13.6eV (d) 27.2eV

Diameter of 1% orbit of an electron in hydrogen atom (Bohr
atomic model)
(@ 058A (o) 250A () 053A (d) 0.50A

The simple Bohr model is not applicable to ,He* atom because

(a) ,He*isan inert gas

(b) ,He* has neutrons in the nucleus

() 2He4 has more than one electron

(d) none of these

The electric current / created by the electron in the ground state

of H atom using Bohr model in terms of Bohr radius (a,) and

velocity of electron in first orbit v, is

@ 2o ) 2 (©) 2
Ty evy Vo

Voci (@ Ve

Vel
nZ

Vo
D e

Angular momentum of an electron in hydrogen atom is ;—h (his
T

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

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

© U=-3k (d) U=—%K

If muonic hydrogen atom is an atom in which a negatively
charged muon (u) of mass about 207 m, revolves around a

proton, then first Bohr radius of this atom is (7, = 0.53 x 107" m)

(@ 256x10"m (b) 2.56x 107" m
(© 2.56x107"?m (d) 2.56x 107"m
In Bohr's atomic model, the lowest orbit corresponds to
(@) zero energy (b) minimum energy
() maximum energy (d) infinite energy

The number of de Broglie wavelengths contained in the second
Bohr orbit of Hydrogen atom is

@ 1 (b) 2 @ 3 (d 4

An electron is revolving ir} the n™ orbit of radius 4.2 A, then the
value of nis (r; = 0.529 A)

(@) 4 (b) 5 (0 6 d 3

Taking the Bohr radius as a, = 53 pm, the radius of Li** ion in its
ground state, on the basis of Bohr's model, will be about

(@) 53 pm (b) 27pm () 18pm (d) 13 pm

If speed of electron in ground state energy level is 2.2 x 10°m s,
then its speed in fourth excited state will be

(@ 6.8x10°ms (b) 88x10°ms

(@ 55x%x10°ms™ (d 55x10°ms
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42.

43.

44,

45,

46.

The electron is in 67 excited state in a hydrogen atom. By emitting
10 different wavelengths, it comes down to which excited state
(@ 1 (b) 2 @ 3 (d 4

A hydrogen atom initially in the ground level absorbs a photon
and is excited to n = 4 level then the wavelength of photon is
(@ 790A  (b) 870A (9 970A (d) 1070A
Hydrogen atom in its ground state is excited by means of a
monochromatic radiation of wavelength 975 A. The number of
possible spectral lines in the resulting spectrum is.

(@ 1 (b) 3 (0 4 (d 6

Let r, v, £ 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) wr 0 £ © L @ =
E v
When electron jumps from n = 4 level to n = 1 level, the angular

momentum of electron changes by
h 2h 3h 4h
A = 20 d 20
@ 2n ) n @ 2n @ n

47.

48.

49.

50.

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

(@ 2.6x 10" Hz (b) 1.30x 10" Hz

(© 56x10"®Hz (d) 2.6 x 10" Hz

The ground state energy of hydrogen atom is —13.6 eV. The
kinetic energy of the electron in this state is

(@) 2.18x107') (b) 2.18x 107"}

© 2.18x107") (d) 2.18x 107"

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

(@ -436x107"] (b) —4.36x107'¢)

© -436x107") (d) -436x107"%)

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
(@ 5.3x10% (b) 53x10%

(0 7.8x10% (d) 7.8x10%

(> NEET Xtract

I Alpha-Particle Scattering and Rutherford’s

1.

Nuclear Model of Atom

A beam of fast moving
alpha  particles  were
directed towards a thin
film of gold. The parts A’,
B, and (" 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

(@) B will be minimum and in ¢’ maximum

(b) A’ will be maximum and in B” minimum

() A’ will be minimum and in B” maximum

(d) " will be minimum and in B” maximum

An a-particle of energy 5 MeV is scattered through 180° by gold

nucleus. The distance of closest approach is of the order of

@ 10™em (b) 10em (© 10cm (d) 10" cm

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) Ifboth 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.

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

p—— O

PHYSICS K

1

approach of the alpha particles is (Take =9x107 MKS)
47'(380

(@ 4x10™m (b) 30x10"°m

(© 10x10™"m (d 7.9x10"m

Assertion : For the scattering of o-particles at a large angles,

only the nucleus of the atom is responsible.

Reason : Nucleus is very heavy in comparison to electrons.

(a) Ifboth 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.

The distance of closest approach of an a-particle fired towards

a nucleus with momentum p, is r. If the momentum of the

o-particle is 2p, the corresponding distance of closest approach is
r r

(a) 5 (b) 2 (© 4 (d) 2

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

(@) v (b) m 1 1

© 5 0 5

Assertion : The force of repulsion between atomic nucleus and

o-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.
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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 ?

(@ 1032x10"m (b) 8.58x107m
(© 3.56x10"m (d) 1.25x10™m

I Bohr Model of the Hydrogen Atom, The Line

10.

11.

12.

13.

14.

15.

16.

Spectra of Hydrogen Atom and X-Rays

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

The shortest wavelengths of Paschen, Balmer and Lyman series

are in the ratio

(@ 9:1:4 () 1:4:9() 9:4:1 (d) 1:9:4

Assertion : lonisation energy of atomic hydrogen is greater

than atomic deuterium.

Reason : lonisation energy is proportional to reduced mass.

(a) Ifboth 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.

According to Bohr's theory, the time averaged magnetic field at
the centre (.e. nucleus) of a hydrogen atom due to the motion of
electrons in the n™ orbit is proportional to (n = principal quantum
number)
@@ n? (b) n? (@ n* d n>
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, ¢ = velocity of light)

Re 5Rc 3Ac 8Rc
(@ = b = @ = 0 —

25 36 27 9

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

(@) 3.4eV (b) 4.53eV () 10.2eV (d) 13.6eV

Match the following and choose the correct option.

Column 1l
increase

Column |

(A) | Radius of orbit depends on principal | (P)
quantum number as

(B) | Due to orbital motion of electron, | (Q) | decrease
magnetic field arises at the center of
nucleus is proportional to principal

quantum number as

(C) |If electron is going from lower| (R) | proportional

energy level to higher energy level, fo i
then velocity of electron will 2

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

proportional
to n’

(M) |is
proportional

o1
n
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17.

18.

19.

20.

21.

22,

23.

(@ (A)—(P); (B) = (Q); (O) — (R); (

(b) (A)— (R); (B) = (5); (C) = (Q);

(@ (A)—=(5);B)—(M);(Q)—(Q)

(d (A)—(Q); (B) = (R); (C) — (5); (D)
A

A graph is drawn between In and

A

In |n|, where A, is the area enclosed by
the n'" orbit in a hydrogen like atom.
Identify the correct curve and find the

value of |n ’j‘_” , when Injn| = 2. 0

1

(@) 8 (b) 2 (@ 4 d 1

The wavelength of the first spectral line in the Balmer series of
hydrogen atom is 6561 A. The wavelength of the second spectral
line in the Balmer series of singly-ionized helium atomis

(@ 1215A  (b) 1640A () 2430A (d) 4687 A

If in hydrogen atom, radius of '™ Bohr orbit is r,, frequency of
revolution of electron in n™ orbit is £, choose the correct option.

In|n|

Iy
(@ 0 es(2)
0 n 0 log 1
© w(2) (@) Both (a) and (b
0 log n

Suppose that the mass of an electron is doubled. How will it
affect the Rydberg constant?

(@) Itis reduced to half of original value.

(b) Itis not affected.

(c) Itis doubled.

(d) Itisincreased to four times to its original value.

The acceleration of an electron in the first orbit of hydrogen atom
(h="1)is

G h
(@) —— b)) ——
n2m2r3 4n2m2r3

2 2
(© h23 @
dmmer sim’r’

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.

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 x 107 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) 1.6eV (b) 1.8eV () 1.1eV (d) 0.8eV
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24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

If one were to apply Bohr model to a particle of mass m and
charge g moving in a plane under the influence of a magnetic
field B, the energy of the charged particle in the n™ level will be

2mm 4mtm

8mm n
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)
(@ 102nm (b) 150nm () 82nm (d) 122nm

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) Ifboth 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.

The frequencies for series limit of Balmer and Paschen series
respectively are vy and vs. If frequency of first line of Balmer
series is v, then the relation between v,, v, and v5 is
(@ vy —v,=1, (b) v +v3=",
(© v, +v,=1; (d v, —v;=2v,
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

1 1 1 1
(a) n—3 (b) 0 (@ n—2 (d) W
Calculate the highest frequency of the emitted photon in the
Paschen series of spectral lines of the Hydrogen atom.
(@ 3.7x10"™Hz (b) 9.1x 10" Hz
(© 10.23x 10" Hz (d) 29.7x 10" Hz

The wavegnumber of a photon in Brackett series of hydrogen
atom is mﬁ. The electron has transited from the orbit having

quantum number

(@ 5 (b) 6 (@ 4 (d 7
Electrons with de-Broglie wavelength A fall on the target in an
X-ray tube. The cut-off wavelength of the emitted X-rays is

2
@ XOZchx b) A= 2h
2 2}\'3 me
2mec
@ no=T @) do=h

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

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

(@) 382 (b) 49.2 (9 51.8 (d) 86.0

PHYSICS K

34,

35.

36.

37.

38.

39.

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 A, is the smallest possible

wavelength of X-ray in the spectrum, the variation of logA,
Sharp peak point A represents ‘ }

B
(d) discontinuous spectrum.
Reason : When an electron beam strikes the target in an X-ray
(b) If both assertion and reason are true but reason is not the

with logV/ is correctly represented in

(@) characteristic X-ray

Assertion : If the accelerating potential in an X-ray tube is

tube, part of the kinetic energy is converted into X-ray energy.
correct explanation of assertion.

(a) l0gAmin i (b) |ngminE
log v log V
A
(b) continuous X-ray
increased, the wavelengths of the characteristic X-rays do not
(@) If both assertion and reason are true and reason is the correct
(c) If assertion is true but reason is false.

(O 10ghmin i () togrny
log V L »logV
() Bremsstrahlung
change.
explanation of assertion.
(d) If both assertion and reason are false.

The figure shows the energy level of certain 3F
atom. When the electron de-excites from SE3
3f to E, an electromagnetic wave of £

wavelength A is emitted. What is

the wavelength of the electromagnetic

wave emitted, when the electron de-excites from — to E?

3A

5

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

(@) 3A (b) 2 (0 5a (d)

ratio of the wavelengths r = % is given by
2

—-E
3
N UUUIOUR. AN U

3
Ay
_JF \4
_3F —
4 2 3 1
[=— =— =— d =—
(@) 3 (b) 3 (0 2 3

In Bohr's atom, energy is absorbed or radiated when an electron
makes a transition between two stationary states. If v is the
frequency of emitted radiation and £, and £, 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.

(@ hv=|E, -E) (b) ho<|E,—E)
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40.

Each line of a spectral series represents

(@) spectrum of gas (b) angular momentum
() 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
(@) 3.4ev (b) 13.6eV () —54.4eV(d) 122.4¢eV
42. The wavelength of radiation emitted is A, 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
16 20 27 25
—A\ b) —A —A d —
(a) St (b) TR (0 S0 (d) 1600
43. According to Bohr's theory, the wave number of last line of
Balmer series is (R = 1.1 x 10’ m™)
(@) 55x10°m™ (b) 44x10"m™
(© 2.75x106m™ (d 2.75x 108m™
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
(@) -3.4ev (b) 34eV () -6.8eV (d) 6.8eV
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 A'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 %R . The electron has transited from the orbit having
quantum number
(@ 5 (b) 6 (© 4 (d 7
47. The first member of the Paschen series in hydrogen spectrum is
of wavelength 18,800 A. The short wavelength limit of Paschen
seriesis )
(a) 1215A (b) 6560 A_
(0 8225A (d 12850 A
48. Which of the following atoms has the lowest ionisation potential?
(a) 8016 (b) 7NM
(0 55Cs™3 (d) gAr*0
49. An atom emits a spectral line of wavelength A when an electron
makes a transition between levels of energy £, and £,. Which
expression correctly relates A, £, and £,?
he 2he
a) A= b) A=
(a) £ +F, (b) E+E
2he he
(0 -6 (d) E-F
50. If the series limit wavelength of the Lyman series for hydrogen
atom is 912 A, then the series limit wavelength for the Balmer
series for the hydrogen atom is
(@) 9122A (b) 912A
(@ 912x2A (d) 912x4A
51. The energy of electron in the n™ orbit of hydrogen atom
is expressed as £, = _1':"6 eV . The shortest and longest
n
wavelength of Lyman series will be
256 | Atoms

53.

54.

55.

56.

57.

58.

5463 A, 7858 A
None of these

@@ 910A, 1213 A (b)
() 1315A, 1530 A (d)

. 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

(@) 0.85eV (b) 0.75eV

() 0.65eV (d)  None of these

Characteristic X-rays of frequency 4.2 x 10" 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=11x10"m™.

(@) 39 (b) 42
(9 52 (d) 69
For three hydrogen transitions as given below
S. No. Initial state Final state
Transition | 1
Transition |l 6
Transition Il 4 5

Mark the correct option.

(@) 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.

From Moseley's law the frequency of line varies with atomic
number of element as

(@) 22 b - © 2 d =

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

(@) 88.0 (b) 51.8 (0 492 (d 382

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

[ AR [& /sz [AR
(a) R (b) m(C) m—1(d) -

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

electrons  of A B C D

bombared  with
energyW?
(@) A (b) B (¢ C (d D
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59.

60.

61.

62.

63.

64.

In figure £, to E4 represent some of the energy levels of an
electron in the hydrogen atom.

Eg -0.38eV
Es -0.54 eV
E, —0.85eV
E -1.5eV
E, —3.4¢eV
E -13.6 eV

1
Which one of the following transitions produces a photon of
wavelength in the ultraviolet region of the electromagnetic
spectrum?
(@ E,—E, (b)) E5-E, (0 E—F (d) Eg—E,
If potential energy between a proton and an electron is given
by |U| = ke?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)

2 21,52

(a) kezm (b) 61 2kezm
h n°h
2 2,02

o anezms (d) 4t 2kezm
nh n‘h

In the Bohr's model of hydrogen atom, the ratio of the kinetic
energy to the total energy of the electron in n™ quantum state is
(@ -1 (b) +1 (@ -2 (d +2

The wave number of the energy emitted when electron comes
from fourth orbit to second orbit in hydrogen is 20,397 cm™'. The
wave number of the energy for the same transition in He™ is

(@) 5,099 cm™ (b) 20,497 cm™!

(c) 14400 cm™ (d) 81,588 cm™!

Using the Bohr's model calculate the speed of the electron in a
hydrogen atom in the m =1, 2 and 3 levels.

(@) 4.2x10*m/s, 3.2 x 10°m/s and 7.2 x 10° m/s

(b) 2x10°m/s, 3.2 x 10> m/s and 7 x 10° m/s

(© 2.19x 10°m/s, 1.01 x 10 m/s and 7.3 x 10° m/s

(d) 2.2 106m/s, 1.9 x 10° m/s and 7.5 x 10* m/s

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 :
1”2 ”
@ [10.2(eV)] b) |:40.8(eV)}

m m
20.4(eV) "2 40.8(ev) 1"
& [ m ] g |:1.0078m}

For which one of the following, Bohr model is not valid?
(@) Hydrogen atom.

(b) Singly ionised helium atom (He®).

(c) Deuteron atom.

(d) Singly ionised neon atom (Ne+).

The energy equivalent of 0.5 g of a substance is

(2020)
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

X-rays were discovered by
(@) Bohr (b)  Rutherford
() Thomson (d) Roentgen

Calculate the highest frequency of the emitted photon in the
Brackett series of spectral lines of the hydrogen atom.

(@ 2.05x10MHz (b) 9.1x 10" Hz

(© 10.23x 10" Hz (d) 29.7x 10" Hz

The wavelength of K, X-rays produced by an X-ray tube is
0.76 A. The atomic number of the anode material of the tube is
(@) 60 (b) 40 (0 20 (d 80
Characteristic X-rays of frequency 4.2 x 10'® 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=1.1x10"m".

(@) Z2=12 (b) Zz=42 () Zz=15 (d Zz=11
An electron makes transition from the fourth orbit to second
orbit of hydrogen atom. If Rydberg constant R = 10° cm™, find
the frequency of emitted radiation.

(@ 15.6x 10MHz (b) 5.6x 10" Hz

(b) 193 x 10" Hz (d) 3.2x10"Hz

A Bohr hydrogen atom undergoes a transitionn = 5ton =4 and
emits a photon of frequency . Frequency of circular motion of
electron in n = 4 orbit is f,. The ratio /f, is found to be 18/(5m).
State the value of m.

@ 1 (b) 3 © 5 (d) 8

An element of atomic number 9 emits K, X-ray of wavelength A.
Find the atomic number of the element which emits K, X-ray of
wavelength 4A.

(@ 5 (b) 8 © 9 (d 13
X-rays wavelength range is

(@) 0.01A-100A (b) 0.1A-100A
(0 1A-1000A (d) 100A-1000A

The potential difference across the Coolidge tube is 20 kV and
10mA 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.

(@ 1w (b) 3W (0 4w (d 6w

If three times of A, of continuous X ray spectrum of target
metal at 40 kV is same as the wavelength of K, line of this metal
at 30 kV, then find the atomic number of the target metal.

(@) 37 (b) 14 (¢ 97 (d 108

The ratio of minimum to maximum wavelength in Balmer series is
(@) 59 (b) 536 (¢ 1:4 (d) 34

Selected Previous Years’
Questions (2020-2024)

(@) 4.5x10'°} (b) 45x10")
(© 1.5x10") (d) 05x10") (2020)

Let 7, and T, 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 T, : T, is

(@) 1:4 (b) 4:1 (0 4:9 (d 9:4
(2022)
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The radius of inner most orbit of hydrogen atom is 5.3 x 107" m.
What is the radius of third allowed orbit of hydrogen atom?

(@) 1.59A (b) 477A

(© 053A (d) 1.06A (2023)
In hydrogen spectrum, the shortest wavelength in the Balmer
series is A.. The shortest wavelength in the Bracket series is

(@ 9 (b) 162 (@ 2A (d 4 (2023)
The minimum wavelength of X-rays produced by an electron
accelerated through a potential difference of V volts is
proportional to

@ — 6V @ W
W

Given below are two statements :

Statement | : Atoms are electrically neutral as they contain

equal number of positive and negative charges.

Statement Il : Atoms of each elements are stable and emit their

characteristic spectrum.

(d) % (2023)

8.

In the light of the above statements, choose the most appropriate
answer from the options given below :

(a) Both statement | and Statement Il are correct.

(b)  Both Statement | and Statement Il are incorrect.

(c) Statement | is correct but Statement Il is incorrect.

(d) Statement | is incorrect but Statement Il is correct. (2024)

Match List | with List Il

List | List Il
(Spectral Lines of (Wavelengths (nm))
Hydrogen for
transitions from)
A n,=3ton; =2 . 410.2
B. ny=4ton,=2 I 4341
C ny=5ton; =2 . 656.3
D. n,=6ton, =2 IV, 486.1
Choose the correct answer from the options given below.
(@)  A-ll, B-I, C-IV, D-lll (b)  A-Ill, B-IV, C-II, D-I
(c)  A-IV, B-Ill, C-I, D-II (d) A-l, B-ll, C-lll, D-IV (2024)

ANSWER KEYS

Check Point - 1

1. (a) 2. (b) 3. (0 4, (d) 5. (d)
Check Point - 2

1. (d) 2. (a) 3. (d) 4. () 5. (a)

NEET Warmup

1. (a) 2. (b) 3. (d) 4. () 5. (d) 6.
1. (© 12, (© 13. (b) 14. (b) 15. (0 16.
21. (0) 22. () 23. (d) 24 () 25. (d)  26.
31. (b) 32. (0 33. (a) 34. (d) 35. (b) 36.
41. (¢ 42. (a) 43. (a) 44. (b) 45, (d) 46.
NCERT Corner

1. (a) 2. (d) 3. (b) 4. (o) 5 (d) 6.
11. (@) 12. (a) 13. (d) 14. (d) 15. (¢ 16.
21. (o) 22. (b) 23. (© 24 (b) 25. (b)  26.
31. (o) 32, (0 33. (@ 34 (d) 35. (b)  36.
41. () 42. (a) 43. () 44, (d) 45. (a) 46.
NEET Xtract

1. (b 2. () 3. (b) 4. (b) 5 (a) 6.
11. (¢ 12.  (d) 13. (d) 14. (b) 15. (0 16.
21. (o) 22. (b) 23. (0 24 (b) 25. (d)  26.
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Atoms

OJGHEGK POINT -1

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

_nh ., 2mmvr
mr==o n= h
24 il 4
=2><3.14><6.0><10 ><17.354><1O x3x%x10 — 257 % 107
6.6%x10 136
2. (b) : Energyin ground state (n = 1), £,=— 12‘ =-13.6eV

Energy in second excited state (n = 3), £, =— 132'6 =-1.5TeV

Required energy = £5 — £, =-1.51—(-13.6) = 12.09 eV
3. (c) : The velocity of electron in Bohr's n™ orbit is

V:# Velocity of electron in Bohr's first (n = 1) orbit is
n
V= 2mke? _ 2x3.14x9x10° x (1.6 x107"°)?

h 6.63x107

=2.186x10°ms "= 2.2 x 10°ms™

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

L=mvr= nh
2t

5. (d) : Bylaw of sines,

S Vreen
MW
sin@~ . (m—0
sm(—2 )
0 0

n—0 _ 0 o 9enB 0
5 )—co 5 and sm9_25|n2c052

We have & m

.0 0 0
Zsmjcosj c057

@GHEGK POINT -2

1. (d) : The wavelength for transition n, — n, is given by
Toppe(d_1 -

-] =

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
Ji=alZ-b) . f=aXz-b)

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
= nin=1 _36-1 _3

D

As, sin(

= Ap= ZmVsin%

2 2
2
5. (a) :As A\ 22 _ 4 _27
@ A (l_i) 5 5
2 3/ 36

2 A, = x7500~1389 A

27T
(> NEET Warmup

1. (a) : Sizeofatom=1A

A,

PHYSICS Kl

2. (b) : Nucleus was experimentally confirmed by Rutherford.
3. (d) : Neutronsin ;;Na?*=(23-11)=12

4. (c) : ForKshell,n=1

For L shell, n =2

For M shell, n = 3. Hence, orbital quantum number /=0, 1, 2

5. (d) : roci.Fordoublyionised lithium, Z =3 .- r will be minimum.

6. (b) : Alphaparticleis a positively charged particle. It is identical to the
nucleus of the helium (ZHe“) 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 6 = 0° and minimum at 6 = 180°.

8. (b) : At minimum impact parameter o particles rebound back
(6 = m) and suffers large scattering.

9. () : The size of nucleus is about 10" m to 107" 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 o particle from

the centre of the nucleus. For small impact parameter o particle close to the
nucleus and suffers larger scattering.

12. (c)
13. (b) : r, = (constant) n’
= ;_3:(%)2 :% =225=1,=2.25r, =r;=225R. (Givenr, =R)
2
14. (b) : r,= '’ = (constant) x n”? = r, o< n’
4mkZe’'m
15. (0) : K.E.:%fz , P.E.:—Kzf2 =5E=—7

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) : AZ, = constant, A,Z,? = A,Z,%. For hydrogen ,H', Z = 1

Ax (1= x@Z) = )V =4=27,=2.

Considering ,He* Here Z=2 .. lon = He*

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

oAt
nt o n

For Lyman series, lines are obtained ny = 1 onwards.
For Pfund series, lines are obtained n, = 5 onwards. Thus lines are maximum
for Lyman series.

19. (d) : For 1*'line in Lyman series, }‘Lw =4/(3R)
For 1°! line in Balmer series, XE1 = 36/(5R)
e 36 3R 2 Ay 27

27
: Ao, =50
A, SR 4 5 A, 5 875

Ly
20. (a) : For hydrogen atom, energy:—1/37;6 eV.

Energy radiated = (1_i)=m 13.6 eV
(s 4

he _ (6:6x107)x(3x10°)  13.6x3 _ 6.6x3x107%

Energy = === eV = =
V=N Ax1.6%x107" 4 Ax1.6x107"°
= A= DEX3xAXI0T 515, 907y
13.6x3%1.6x107"
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21. (o) : .. Difference of energy in 1st and 3rd orbits

AE=136 (1_%):%13,6: 12.09 eV

22. (a) : Velocity of electron in nth orbit :aCTZ
- e 1 e’ .K_g_ e?x1 _ 3
Where o. = dme, C( h ) 2ehc ¢ n T 2g,hex 1T 2e.he
21

23, (d);r:(ﬁoi"z)nzﬁn LA RN
nmze Lo 2L D, \10

=D, =100D, =100 x 1.06 = 106 A
24. (a) 1£:(ﬂ)zﬂ io:(l)z a1 o g —da

~

2

I n, h 2 r 4
25. (d) : Angular momentum = ’Lh = moment of momentum = gi
T
h
=pxr,= M by 2

AT n n
For 1% orbit, n = 1,/ = 2mr; = A = circumference of 1% orbit.

1 1 1
26. (d) : 5-=R|—=—— |, where R = Rydberg's constant.
@ t=r(3-7) yeberg
R=1.097x 10" m™!
Energy is radiated out, When an electrons falls from higher orbit to lower orbit.

In ‘2 to 1" emission, _Rx——075R
2-1)
In'5to 2" emission, ( i) 21R
As_y) 25/ 100
sy =021R = A(2to1)= AGt02) =t

0.2R
Obviously A (5 to 2) is highest.

27. (a) : Wave number = 109700 cm™’
=1 1 1 R
V== (n—f——zz):nj2 because n, = e and n; = 1

v =1.097 x 10’ m™" = 109700 cm™'

1 2( 1 1 1 2

A e A

A (nzz nf) A

A 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.

28. (d) :

29. (d) : When one of the electrons is removed from a neutral helium
atom, energy is given by £,,.
2
E =— 1367 eV per atom
n n2
For helium ion, Z = 2, when doubly ionised.
13.6

For first orbit,n = 1 = £ =—7><(2)2 =-54.4 eV

Energy required to remove second electron = 54.4 eV

Total energy required = (54.4 + 24.6) eV = 79 eV.

. 13.62°

30. (d) : For hydrogen atom and hydrogen like atoms £, = ——=—eV

Therefore, ground state energy of doubly ionized lithium atom
(Z=13,n="1) will be

2
EF% =-136x9 or £,=-122.4¢V.
31. (b) : Since the wavelength increases from 656 nm to 706 nm in

respect of H, line, the galaxy recedes with speed v w.r.t. earth.
_ -9

AN = Kk or v = é% . _ (706-656)x10 (3%10%)
656107

444 | Atoms

50x3x108

or v="C20 " mfs or v=2x107 mis.
656
32. (c) : Forelectron, energy = — L’gc
n
Also energy E,, is proportional to mass of electron.
For hypothetical particle, energy = — M
n

The hypothetical particle has double the mass of the electron and same
charge as the electron.
The longest wavelength of photon = A,

It corresponds to transition of the hypothetical particle fromn=3ton = 2.

. he _ 1 1 1T _ 2R x5 18
. =2Rht| ——=|or —— = =10
- [22 32] T 36 O Pna = op
: i — kzé?
33. (a) : Potential energy of electron =
- 1 KZe _ 1
Kinetic energy of electron = 7o , Where, K= Ine,
2
Total energy (T.E.) of electron = — %@

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: i—R( - )

A wom
Transition of electron occurs from n, to n;.

% is proportional to energy.

From n =4 to n = 3, ultraviolet radiation is obtained.
l:R(1_i)=7R:o.O4sR

Ao\32 42) 144

@ ~=p( L) _075r ) Lop[L- )= _01an
A vo2) 4 A 2 32) 36

0 Lop(Lo )3 00k @) Lop(L )R o0
A 2 42 16 A 42 52 ) 400

A is smaller than ultra violet in (a), (b) and (). A is greater than ultra violet
in (d). Greater the A, less the energy of radiation.

Infrared radiation has less energy and greater A as compared to ultra violet
radiation. Hence, option (d) is correct.

35. (b) : Inthe second excited state, n = 3
_/ _=afh '
= 1= 3(%) i)

Zy=1,2;=3,E < 7% o |E;1=91E o |E] <IE;l

36. (a) : Given: V= Voln rL Potential energy U = eV
0
_ r au 1 eV
or U= EVO |n§ o 6V( ) fo or |force\ = TO
This force provides the necessary centripetal force.
2 el el .
mv= _ "% - .[%%
; ; or V= (i)
nh nh
By Bohr' tulate, mvr, = —; or VvV = (1
y Bohr's postulate, A 5 T, (I1)
. onh _ &%
From (i) and (i), Jm, “\m

or

o m 2
2nm eVO n 2T me!/0
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2
37. (d) : According to Bohr's model, 7, = m7 X Ty

where m = orbit number, r, = Bohr radius

257 ) _ (5
~Forggofm™,m=52=100 =~ 1, = 455 fo
A O
o M= 150 [ m= 1 (given)] o n=y4
38. (b) :The largest wavelength in the ultraviolet region of the hydrogen

spectrum corresponds to the transitionn = 2 ton = 1. That is,

122 R(V 22) A

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

1 gi_1 i
A7)
Equations (i) and (ii) give A = 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
h. In stationary states, the angular momentum of the electron may have
magnitude 7,2k, 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

2 2
K=tm=_2 v V=
2 8me, r 4neomr
= Electrostatic potential energy, and U = %
0

The total energy £ of the electron in a hydrogen atom is
2

e’ -6 e
E=K+U E=gp e, +(4n80r):_8neor'

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

41. (c) : Inhydrogen atom electrostatic force of attraction (F,) between
the revolving electrons and the nucleus provides the requisite centripetal

force (F,) to keep them in their orbits. Thus, F, = F,
2 2

2

mv’ 1 ¢ i___ € u e
T 41'C£0 2 dme,mr 4me,mr
42. (a) : According to Bohr's second postulate
nh

Angular momentum, L==—
2n

Angular momentum is also called a moment of momentum. For second orbit, n = 2
2h _h
T r
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) :
at n = oo, the limit of the series observed.
1 T 1).1_R 4
Rl )i amh o=
Here, Rydberg’s constant R = 1.097 x 10" m™'

1
Wavelength for Balmer series is I = H(ZZ - ?)

=4 _3646x 10°m=364.6 nm.
1.097x10
46. b
47. (b) : Angular momentum, L, =mv, I = gn

where, h = plancks constant; r, = radius of n™ orbit
v, = velocity of electron in n™ orbit.

PHYSICS Kl

: Angular momentum, L:mvr:”—h or mv:ﬂ
2n 2mr

wn? - pe_nh e o
Now, resn® . p X7 or p 5 or p o

48. (b)

Energy, £ < i

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

50. (c) : Forlast line of Balmer series, n; = 2 and n, = e
l=/q[i_i]=%m—w = 2.75 x 106 m™!

A noon
(> NCERT Corner

1 2
1. (a): Zincsulphide screen and microscope detector was used is Marsden
experiment.

2. (d) 3. (b)
EZ
4. C

() 2B

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

V208 =14.4 times.

= In the condition of no deflection £ =

(c) : At closest distance of approach
inetic energy = Potential energy

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

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

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

9.

Ki

1 (Ze)(2e)
Ine, <o

For uranium, Z=92,50r=5.3 x 1072 cm

5x10°%1.6x 1077 =

10. (c) : Rutherford’s atomic model was unstable because it states that
orbiting electrons radiate energy.
1 1

11. t Ne =N =Tx——o0=112

(@) sin*(8/2) % (sin30°)*
and N =7x——_ =125

2 = X 6in60%)"
12. (a) : Givenb=0

Zecot® 0 - o
—12=0 or cotjzo [ All other quantities are finite]
2
4me, (jmv )
0

7=90 or =180

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.

(i) Most of a-particles passes through the foil hence, proved that atom is
mostly hollow.

(i) About 11in 8000 oi-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/2m in ground state which does not depend upon atomic
number.

15. (c) : Foranatom with asingle electron, Bohr atom model is applicable.

As the value of attraction between a proton and electron is proportional toe?,
2

. Vi n

is replaced by ime, e o=

. . ) e
for an ion with a single electron, ire,
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16. (c) : According to Bohr's postulate angular momentum remains
conserved, i.e.
nh .
(D)
2nmv
and when moving in a circular orbit centripetal force is provided by the

magnetic force
2

mvr:M or r=
2t

QVB:%ﬁ qBr=mv ..(ii)
Using equation (i) and (ii),
mv:qB(ﬂ) = Iy B0 p_10gB

2mmv 2 4mm 4mm
17. (d) : Franck and Hertz showed that B
exciting mercury vapour by electrons of
energy 4.9 eV and more, mercury lines of 49ev 2530 A

energy 4.9 eV were obtained. A
First they were excited to level B and then when the atoms emitted spectral
lines of 2530 A i.e. 4.9 eV, Bohr's concepts were verified.

18. () : Itransition is showing absorption of a photon. For the rest of
three transitions, Il is having maximum energy from leveln =2ton =1

1 1
Af oc| = ——
(nf ni)
19. (b) : Since, speed reduces to half, KE reduced to %th

nZ
= n=2; r=(0.529)7

20. (a) : According to Bohr's model, radius of n™ orbital is

2
,n =("7]x,o

where n is the orbit number and ry is the Bohr radius
For third orbit, n = 3
r,=03?x0529A=4761A
21. (b) : The potential energy = — 2 x kinetic energy = — 2E.
Total energy =—2E+ E=—-E=-3.4¢V or E=34¢V.
Let p = momentum and m = mass of the electron.

2
n E=E o p=~2mE. de Broglie wavelength, ngzL

2m 2mE
On substituting the values, we get

6.63x107 \
A= =66x10"0m
J2%9.1%107 x3.4x1.6 %10

= r'=4r

22. (b) : A, =m?=n(pn?) =nign®

A Ay
In—L=In(n*)=4Inn s

A;
23. (o) Inn

24. (b) : The energy absorbed by the atom is h—}f
he 1T 1 12500 1 1
So, T =—13.6| ——— -
x (n% nf) -

980x13.6 ()7 n?
The radius of n™ orbit is ag?. So, the radius of atom in excited state is 4%,
= 16a,
25. (b) : The given energy of n'" level of hydrogen atom is
_me
=Tl R

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

= n=4

frequency EZ;EW falling on it may be absorbed by some of the atoms and

move them to the first excited state (n = 2).
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26. (d) : Since Bohr's formula for energy in " orbit is
me* 72
E,=——F—F— = E, o 7?
"ogeintn !
Now for hydrogen (;H?), Z, = 1, and £, = £ and for helium (;He*) Z,,, = 2.

2 2
By ) g (ZHe] E = (Q7E=4F.

Eve  (Zy) Zy
27. (c) : Bohr's formula for ground state energy,
4
E=-__N¢ won=1
8e: P ( ) )
Here, m is reduced mass of electron and positron in positronium
m,m, - m
— e p _ e —
T m4m, 2 (omg = mp)

Ground state energy of positronium

E:_(ITZIE)Q4 __l(ﬂi) (using (i)

ge;h 2\ 8eln’
__1 m,e’ _
——2><13.6€V [8£§h2_13'66\/:|
=-6.8¢eV.
28. (a) : The linear velocity of an electron in the Bohr orbit is given by
Ze*
= or Vec—
2e,nh

29. (c) : According to Bohr's atomic model.
Angular momentum L,=n#
If the angular momentum of system is conserved then angular momentum of
emitted photon = change in angular momentum of electron corresponding
to the transition fromn =5ton =2
30. (a) : Ininelastic 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 x 13.6 = 27.2 eV
If one H atom goes over to first excited state (n = 2) and other remains in
ground state (n, = 1) then their combined K.E. after collision is

13.6 | 13.6
= + =34+136=17eV
Qa7
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) : Inthe ground state of hydrogen atom, suppose, a, = Bohr radius
v, = velocity of electron in first orbit
Time taken by electron to complete one revolution,

274
T=""0 . Current created, /:W: iad:
7 time(T)  2mg,
34. (d) : Given, angular momentum, L:n—hzﬁ
S n=3 n 2w
Total energy of electron, in n™ orbit is,
13.6
ET :—HTQV
13.6
E7:—372:—/|.5‘|ev ( n:3)

Now, kinetic energy of electron in n™ orbit is
Ex= |ET|
Ex=1.51eV
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35. (b) : Kinetic energy, K:%mv =———and

8mey r
.

Potential Energy, U = —

dmeyr

2 2
or U:—lex A BOR
2 Ameyr 8meyr

; U==-2K.

36. (d) : According to Bohr's atomic model, roc%

r
= M e H
Lom, (1)

Here, r, = 0.53 x 107'°
m,

m; m, =207 m,

h= a7 ><0 53107 (using (i)
=2.56 x 10-13 m
37. (b)
38. (b) - 2w, = nA
s n=2, 2mr, =2k =2 x de Broglie wavelength.
39. (d) : Smcerocn [i—n— '.r_n I

=+7.939

7
or nzzi = n= 4.2
r 0.529

40. (c) : Here,ay=53pm,n =1 for ground state
For Li**ion, Z =3
2 h2 2
Radius of ' orbit, r = % L
dn mKZe Z
~ 53%(1) g = i _53
r=— T AnimKe? pm
=17.66~18pm
2
41. (c) : According to Bohr's model Vz%
1 Lo
or V o< F o VB = nA
Here, v, =2.2x 10°ms™';n, =1, n5,:4
Vg = Vyx A 2 25106 %+ = 0.55 x 10° = 5.5 x 105 m ™!
ng 4
42. (a) : When electron jumps down from n™ state to ground state,

number of possible emission line = W . Let us check, if 6(6-1)

6-1(6-2)
2

is equal to 10. It is not correct. Now check, if ( is equal to 10.

[t is correct. So, electron comes down to first excited state.
43. (c) : Here,n;=1,andn,=4
Energy of photon absorbed, £ = £, — E,

. 136 13.6 13.6
Since, £, = - - -
e B =T (ay ( <1>2)
_ 136 13.6x15
=- g +136 =—F—eV=1275eV
=1275%x1.6x 1077 =204 %1078}

_he . he _ 6.6x107*x3x10°
b-k= r A= E,—E = 204x107"
=9.70x 108 m =970 x 107'°= 970 A

44. (d) : Energy corresponding to wavelength 975 A
_ 12400 ,_
=975 eV=1272eV

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

PHYSICS Kl

1272_136(12 %) -
1 1-093529 = n=4

Now, number of possible spectral lines N = nn=1)_4x3 o y-¢

45. (a) : According to Bohr's theory,
ml/r:M

n
where n is the principal quantum number.

n="2"myr
h

S0, n o< rv.
46. (c)
47. (b) : Here, fy—F, =54eV=54x16x10")
From third postulate of Bohr's atomic model, hv = £, - £,

_E,~F _54x16x107"° 15
or T 1.30 x 10" Hz.
48. (c) : Here the ground state energy, (£) = —13.6 eV

Since, K.E. of the electron = —£
=136eV=136x16x10"J=21.76 x107"°J=2.18 x 107'8 ),
49. (d) : As,PE.=—-2K.E.

Here, K.E. =13.6eV=2.18x 1078}

Hence, PE. =—2 x 2.18 x 1078 ) =—4.36 x 107'8 ),

50. (b) : 1Okg,r,,:8><106m;T:2><6O><60:72005

27l nh
L and from mv,r,=—
2n

Here, m =

Velocity of n'" orbit, v,=

2n 2nr, m
_ 4 )
m= X mx Xy = @Rl X

(> NEET Xtract

_ (2mx8x10%)?x10

Lo mPn P 2 - 53%10%
7200%6.64 %1073

1. (b) : According to Rutherford's experiment,

(i) most of alpha particles go undeflected hence, number of alpha particles
A" will be maximum.

(i) very few only 1in 8000 o-particles retraced their path hence, number

of o particles in B” will be minimum.

2. (a) : Atthe distance of closest approach d,

Kinetic energy of a-particle = Potential energy of ai-particle and gold nucleus
1 (2e)(Ze) _ 276 of d- 276

dne, d 7 Amed T e K

Here, K = 5MeV =5 x 1.6 x 107" J, For gold, Z = 79

(2)(9x10°N m? C2)(79)(1.6x1071°C)?

(5x1.6x107))

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.

(2)(9x10%)(79) (1.6 x107"?)?
7.7x1.6x107"

5. (a) : We know that an electron is very light particle as compared to

an o-particle. Hence electron cannot scatter the o-particle at large angles,

according to law of conservation of momentum. On the other hand, mass of

nucleus is comparable with the mass of a-particle, hence only the nucleus

of atom is responsible for scattering of a-particles.

ie., K=

d= =455x 10" m=10"cm

4. (b) @ d= =30x10"m

6. (d) : Atthe distance of closest approach, r
1 QeNZe). 228 .. x_P.
Tdme, 1 4ne K 2m
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Where p is the momentum of the ow-particle and m is the mass of the electron.
2 , 2 2
r:2Z672/TZI or roci2 Lz(ﬂ) =(ﬂ) 1= p=r
4me,p p r\p’) “\2p) "4 4
7. (c) : Atthe distance of closest approach (d),
Kinetic energy of oi-particle = Potential energy of a-particle and target nucleus

1. 1 (20)(Ze) 1 478 . w

i TAne, d d_41'c80 m? d v
8. (b) : In Rutherford's o-particle scattering experiment, some of
a-particles were found to be scattered at very large angles inspite of having
very high kinetic energy. This shows that there are c.-particles which will be
passing very close to nucleus. Rutherford confirmed the repulsive force on
a-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.

1 ze/e
dne, K
Given: z=4, 7=79,K=53MeV,e=16x107"°C

d:9><109><4><1.6><10"91><79><1.6><10’19 =858 x 107 m
5.3x1.6x107"° x10°
10. (b) : Wavelength of second Balmer line is given by
1 _ o1 1 1 _pux3 _p-_10
E‘R(?_F) = goonm ~ " %76 = F = T800mm
Wavelength of third line of Lyman series
Lop(lol)-1op; 115, 6
AT\ 416" A 167 1800nm
11. (c) : The shortest wavelength of Paschen (A,). Balmer (A;) and Lyman
(A,) series are given by
AR 1Ry
7\4p 32 7\15 - 22 7\'L 12
SO, hp= 2, A= 4, A =1
P RH B RH L HH
12. (d) : Statement-1 is false, Statement-2 is true.
The reduced mass of atomic deuterium is greater than that of atomic hydrogen

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

= A=120nm

Ry and iz’iH

Apihgih=9:4:1

m,m,
as u=—="— where m, = mass of electron; m, = mass of nucleus.
m,+m,

13. (d) : Magnetic field at the centre, B, = le;)/

For a hydrogen atom, radius of n'" orbit is given by

r, = n—z (L)Z 4n€0 € € (;‘Vn
n m )\2r) ¢

fn oc nz,' /: =
Also, v, o< 0™ le<n7; Hence, B, o< n™

T~ 2m, v, 2w,

n

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

U:Rc[iz—iz] s Forn=3ton=2,
noon

2 1

S O O I I | _ . _5RC
U‘RC[ ]‘RC[ ]:_0_36

2 3 4 9
15. (c) : Energy of the electron in n" state of hydrogen atom,
E,= —g eV
f 13.6
For ground state,n =1 .. F=- 1'2 eV
) . 13.6
For first excited state, n = 2 E,=- » eV

The energy of the photon emitted for the electron transition fromn=2ton=1is

11
AE=F,—F,=(-136 eV)(?_?):10.2 eV

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

2
=222 A so,(8) ()
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3
Magnetic field, B = 125277 5o,(8) (M)

5
v=22X107 oy e b p Ty T 50,0 (Q)

n 2 N
Total energy, £, = —13.627 eVinTE,T So,(D)— (P)
n

A rY (nY
r=-ll=o|n :(f) A
Tcn:>'41 (’WJ 1 o<t

A
Taking log, on both the sides IogeA—"=4Ioge(n)
1

17. (a) = A,

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

Ap

From the graph 4, if In|n] = 2; In y =4xIn|nj=4x2=8

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

1 _ p»n
|

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

-l3-3]-o(3]

For He* ion, Z = 2, n = 4 for second spectral line
1T _pop[L_1_ [i] i
-=RQ) [22 42]_43 2 (i)

He*

1

2%_?] N=3456...

Divide () by (i), we get " = 5
y A, we get 5~ =77

H

A =xHx3=(6561A)xi:1215A
He™ 27 27
19. (d) : Radius of n™ r,0cn? , graph between r, and n is a parabola.
2
r, (n r
Also, L=[—| =log,| L |=2log,(e
C (1) ge(ﬁ) e
Comparing this equation with y = mx + ¢,

Graph between log, (r[n) and log, (1) will be a straight line, passing from origin.
1

f
Similarly it can be proved that graph between log, (;]and log,n is a
straight line. But with negative slope. !

20. (c)
21. (b) : Forfirst orbit of hydrogen atom (n = 1),
m’_ 1 e . _h )
r 4me, 12 (i) mvr = o (i)
2
Squaring equation (i), we get m*’r’ =%
. 3 3 mZVZ _ hZ ﬁ_hiz
Dividing both sides by r°, we get S I = = e

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

1.2
RV g2 MY _ Zm(imv ) _2m(K.E)
- qB - qZBZ - q282 - GZBZ
_gBR . _UBR, _
= KE=" K.y =2 = 0.80 €V
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Energy of photon corresponding transition from orbit 3 — 2 in hydrogen atom.
E=13, 6(2‘2 3%):1.89eV

Using Einstein photoelectric equation,

E=KE x+0 = 189=08+¢ = o=

: _nh .

. vaz_ 5 (i)

mv mv

and qvB= —; B=— (i

q p B (ii)

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

1.09=1.1eV
24. (b)

el

qB( L] ):mv - Imp _—nhqB e

2mmy 2 4mtm
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

A= Ezh—cﬂ nm
Here, hc = 1240 eV nm
E,=-136€V,E,=-34eV (asE, = - 1/37;6 )
1240eV
S Sae_(—136ey M
26. (b) : When the electron is in the energy level n = 4, the minimum

number of transition is one from £, _, — £, _

The maximum number is given by all the transmons possible namely, three
of the Lyman series, two Balmer lines and one Paschen line,

@) = (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
_pe( 1]
A ST
For series limit n = oo, v, = Rc/4 (D)

The frequency of Paschen series v; = /‘?0(312 %)

For series limit n = oo, V3= Rc/9
The frequency of first line of Balmer series

Hc(zz 312) ﬂc&%) -

From equations (i), (i) and (iii), we get

V,;=V;-V; = V3=V;-V,
28. (a) : Inahydrogen like atom, when an electron makes an transition
from an energy level with n to n — 1, the frequency of emitted radiation is

2
:RCZZ __ RCZ (2n-1)
V= | | =
ReZ*2n _ 2RcZ? 1
= T = T or Vo< n-3

: The frequencies of the emitted photon in the Paschen series are

Asn>>1
29. (a)
given by
v=~Rc (32 —%) ,Wheren=4,5,6, .....
The highest frequency corresponds to n = oo
Re 1.097x10"m™'x 3x10° m/s

Dhighes{:? - 9
=037x10"s"=37x 10" Hz
30. (a) : For Brackett series, v = R(F_%)
2 1 9 _(1_1)_1_16 . 20_
007" R( F) o m‘(m nz):> 7m0 = "=
31. (a) : Let K be the kinetic energy of the incident electron. Its linear

momentum p =~/2mK .

PHYSICS Kl

The de-Broglie wavelength is related to the linear momentum as
h h i
A=—= o K=
p 2mK 2mA?
The cut-off wavelength of the emitted X-ray is related to the kinetic energy
of incident electron as

he i 2me\?
To =K= TR = A= B
32. (d) : For Balmer series
%:R[ziz—%] ,wheren =3,4,5 ()

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

l= R[iz—l] or A =364.5nm=365nm
A 2

33. (d) : E=316+ 136(2) =86.0 eV
34. (a) : Minimum p055|ble wavelength of X-rays is
_he g )
Kmm—w = Iog()»m.m)—log( e) logV/

This is the equation of a straight line with negative slope and positive intercept
on the y-axis (loghA;,).

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) : Wek I e pee— 1

(d * R 3 4 energy difference

_ he _hc 3. _ he _ he o

Now. }=—p—p = 0 Xz_ﬂ_(ﬁ) o
Dividing eqn. (i) by eqgn. (ii), we get 3 3

M1

A, 3
39. (b) : When an atom that is in excited state £” and at rest in our
frame of reference, emits a photon of energy hv, the photon also carries a
momentum p = h%) = h—}f Conservation of momentum requires the atom

2
must recoil with a momentum p and so, will have a kinetic energy p—,
where m = mass of atom. 2m

®--

Excited atom Recoiling atom in Photon of
Energy (£') ground state energy (hv)
Energy (£)
So, conservation of energy gives :
2
AE = ' — E = hv + recoil KE of atom = hu:AE—Zp—m = hu<AF
40. (d)
41. (c) : For third line of Balmer seriesn; =2,n,=5
2.2
1op?| Lo gives 72 =1
7\, n1 n2 (nz _n‘| )}\R
On putting values Z = 2
From E=—13'6ZZ —13. 6(2) — 544V
" (*

11 T _p[ L __1T]_5R
42. () : K_R[nf ni] - kng‘ﬁ[a)z (3)2]_36

[ 1.3k . Ay, 20 20
_R[z ]_16 S Wy I L
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43. (c) : For last line of Balmer series, n; =2 and n, = =

1_ 51 1 _1.1><107 g 6

k_H[nf_ng]_ ! =275 10°m

44. (c) : Thetotal energy in the first excited state is _M eV =-34eV.

This consists of the kinetic energy of 3.4 eV and the potent|a| energy of —6.8eV.
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.

- . i_i 1
8. (0 X_H[nf nj]znf “Rx
1
= —00486——
1.097x10" x18752x107"° 144
117 ~ - .
But, TR VY] = n, = 3 and n, = 4 (Paschen series)
46. (d) : For Brackett series, 5:3(% iz)
4° n
16 1 16 1 1
2007 3(16 n)°r4oo (16‘?)
1_1_ 16 _ 9 _ ., 400 _20_
FoTe a0 a0 =" =g 01=F =7
47. (c) : For Paschen series E_I_R[iz—iz];n=4,5,6...
n
For first member of Paschen series n = 4
1T _p[2_1 1_7R 144 144
——R[———] T_7R I SNy
A3 w7 a1 T R = aggooxao e - 10

For shortest wave length n = e

T_pgll_L1]_R _9__9 _ =

So, x_H[32 mZ]‘9 = A== =8225x107m=8225A
2

48. (c) : lonisation potential = 1362 volt.

49. (d) : Byquantumtheoryofrad|at|on,the energy change A between

energy levels is proportional to the frequency of electromagnetic radiation v
and is given by
he he

—po= 1 Hence, 3= _
AE—/n)—}L A AETE-E

For Lyman series, the series limit wavelength is given by

50. (d) :

X_R[———] Ror?»——

For Balmer series, the series limit wavelength is given by

et v 1 R
Clearly, A’ = [ﬁ] or A= 4% =4x912 A
K 1

51, (a) : 1 —pg[ 1 __1_ A 12134

I et [

T _p[ 1 _1 1 _9104
and Mm_ﬁ[ﬂ)z Ll =4=010A
52. (b) © pu=13.603) [4l 5%]:2.75ev
Forn=4ton=3 ho=13.6x(3) [3%—?] 5956V

For shorter wavelength, 3.95=5.95-¢ = ¢ =2 eV
For longer wavelength = 2.75 -2 =0.75 eV

1

53. (b) : AE:hn:Rhc(Z—b)z(%——z)
For K-series, b = 1 ro
- v=Re(Z-1 (L -2 n=? :
R Card s
y

Substituting the values ny=1 : K
42x10’8 (1.1 x 103 x 108)(Z - 1)?

Z-17%=1697 or Z-1=41 or Z=42
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54. (a) : Transition 1 — 3 is largest n=6
energy, it is an absorption and so Ty n=5
cannot occur in steps. n=14
Transition 4 — 5 is least energy y n=3
transition, it cannot occur in steps. 5
e . . . n=

Transition 6 — 2 is emission, it can A

occur in steps. n=1
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
2
atom E=136x% =544eV
Total energy required = 33.6 + 54.4 = 88.0 eV

57. (a) : According to Rydberg's formula, 1 _p( 1 _ 1
A noon

!

D Ap(lo 1 JI_pfi-L i
. 7»_/?(12 nz) = X_R(1 nz) (D)
Multiplying equation (i) by A on both sides,
1 1 1
1=m(1—ﬁ) or =1-1

Here,n;=1,n=n

o o 1 M=t o=
" R 7 2R
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 £, to £, out of the given transitions.

__k&¢ __dU__3ke’
U= R
_mv?t _mv?_ 3ke?
P =7 2
Also, mvﬁ—% On solving we get, R= 6752/;‘;2"7
61. (a) : InBohr's model of hydrogen atom,

The kinetic energy of the electron in n' state is given by
_ me* 136
_88(2)/1“_ P h =13.6eV
The potential energy of electron in n™ state is given by
_—2me' _ -27.2 oV
g’ o
Total energy of electron in n state is given by
4 4 _ mpt _ K
Foksy=_me __2me" _ —me" _-136, . K__4
gei’'n”  8e’n’ 8’’’ £
62. (d) : T= R[Ziz—ﬂ 3 20397
For the same transition in He atom (Z = 2)
_RZZ(f_i) 35’><2 = 20397 x 4 = 81588 cm™!

60. (b) :

But,

22 42
63. () : Speed of the electron in Bohr's ' orbit v:%(x
2
where, o =2 — 6~ 00073 - y=Cx0.0073
n

Forn =1, v,=£x0.0073=3x10° x0.0073 =2.19 x 10° m's

8

Forn =2, v,=5x00073=3X10.X00073 _ 4 9, 106 s
8

Forn =3, v, =5 x0,0073=32X10X0008 7.3 10° mis
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64. (b) : mu=2mv,v=ul2 AE= fmu —72m><v _%mu

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

— 34— (-13.6)eV=10.2eV; %muz —102eV: u:[wr
65. (d) m
66. (a) : The frequencies of the emitted photon in the Paschen series are

given by v=Rc (——n—) where n=4,5,6,.

The highest frequency corresponds to n = oo
Re _1.097x10'm™'x3x10°ms™

Dhighest:ﬁ 16
=0.205x 10" s7"=3.7x 10" s =2.05x 10" Hz

67. (b) : By Rydberg formula, .- =RZ2 (1 _ 1
For K, line,n; =1,n,=2, h ,

1 2 (3 2 4 4

o =RZ (,) = =4 _

A 4 3R 3x(107)(0.76x107°)

3 2

_, ;. 4x10° _40x100 _ (20)'x10

3x0.76  2.28 (1.5)

- 7= %Nﬁ:%\/ﬁﬂo@zm

68. (b) : We know that, f— ( -1

7 8
r /74.2“018=\/3><1.1><1(£)1 x3x10° ;.

On solving, we get Z = 42

69. (b) : For hydrogen atom,
Prlg) o oo
o - (i) o S = 310

u=% _ 3X1081>233X107 or D:% % 1015 Hy
or  frequency = 0.5625 x 10" Hz = 5.6 x 10" Hz.

200

70. (¢ :En:—%,
S0 hf =+ ’”th; [ﬁ-%] o f= ’gggf bt 0
and frequency f, = 428573’;3 = 4822(6 )mh3 (D)

fIfy=18/25,som =5

Ay =1216 f and given that; Ay, =3 Ay, = 210 —3%031

«~ 093 (Z-1
=(Z-1= u~1308:>Z 1=36=7=37
0.93
1.1
1 (10 Min (22 32) 5
75. (@) rx|———=]| = =t 2/ -
@ a=(Fw) o (-1

2 e

’ N E ET Selected Previous Years’

Questions (2020-2024)
1. (d) : Bohr's atomic model is valid for single electron species only. A singly
jonised neon contains more than one electron. Hence option (d) is correct.

2. (b): Given:massm=0.5g=0.5x 107 kg
According to Einstein mass-energy equivalence,

FE=mc®>=05x10"x (3x 1082 =45x%x 10"
3. (d) : For 1°' excited state, n = 2

. T n 3 9

nd _4 12 _2 _Z

For 2 excnedstate,n—B..T2 o
4. (b) : Given,r;=53x107""m

2
Radius of n'" orbit Hydrogen atom is, 7, =0.53><n7A

The radius of third allowed orbit of hydrogen atom is, r; = 0. 53X@ A

1
=47.7x 107" m;r;=4.77 x 107" mor 4.77 A.

5. (d) : Shortest wavelength in Balmer series when transition of electron
fromooton =2

1 _p(l_ 1Y), 1_R_R -
i) A E -0

For Brackett series,

d g (L \op()= A i
7»'_%) (4 ooz) R(42) 16 i
A N o_16_ ,

Divide (i) by (ii), we get, TEa 4 = N=4)r

6. (d) : Energy of X-ray = hn:h—kC

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

he _ he 1 1
g 2 P =Xy = Ay
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

71. (a) : ForK, X-ray, (Z— 1)2 A = constant. Hence,
2h= (2120 212 =% —16 Zoi—dorzes  Cememsese
(O-1"A=(- e I = - or 8. (b) : Wavelength of spectral lines of hydrogen is given by
72. (b) . 1
73. (a) : P=VI x: -
. o
Therefore, total power drawn by Coolidge tube P; = V/ = 200 W. 1 . .
As 0.5% of the energy is carried by electron, Forny=3ton; =2; —=1.09x10’ [T)Z ?)2]
A =656.3
Power carried by X-rays is 0.5% of P, = % x200=1W A —s Il nm
1
.4 _ hc 12400 _ 5 Forn,=4ton, =2; 1 o1.09x107| - ]:>K 486.1nm
74 (@) hin = 7 =g0000 =031 A B—s IV A 27 @7
12400 R _ o 1 1 1 _
At40 KV : Ay, = 20000 =031A Eor_r:zll_ 5ton, =2 1—1.09><107[2—)2 5—)2]:> A=434.1nm
Wavelength of K, is independent of applied potential. 1 1 1
3 he Forn,=6ton, = ;x=1.09x107[—2 —]:m 410.2nm
For K, X-ray : 2(3.6)(Z 1" =£ =5 Do | 6y
Ke Option (b) is correct.
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Haloalkanes and
Haloarenes

NCERT Topicwise Analysis of Previous 5 Years’ NEET Questions

) No. of Questions General methods of preparation, properties, and
Topic 2020 | 2021 | 2022 | 2023 | 2024 Total reactions; Nature.of C—X bond; Mechanisms of
Haloalkanes ~ 1 ~ 1 5 2 substitution reactions.
d Uses; Environmental effects of chloroform,
Haloarenes ! ! - - g iodoform, freons, and DDT.

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 s bonded to aromaticring, the derivatives are called as aryl halides.

cl Cl'
CH,=CH—C| CH;—CH=C—CH,

Chloroethane Chlorobenzene  Chloroethene 2-Chloro-2-butene
(Alkyl halide) ~ (Aryl halide) (Alkenyl halides)

Primary alkyl halide : When halogen atom is attached with
primary carbon atom, /.e., the carbon atom which is attached with
only one more carbon in linear chain,the compound is called primary
alky! halide, e.g., CH3Br, CHyCH,Br, CHyCH,CH,Br, etc.

Secondary alkyl halide : When halogen atom is attached with
secondary carbon atom, /.e., the carbon atom attached with two
more carbon atoms, the compound is called secondary alkyl halide,
6.9, CH3—C|H—CH3, CH3—C|H—CH2—CH3, elc.

Cl Cl

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

CH,

CH3—C|—CI or (CH),CCl
CH,

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

Cl

e.g., (Cyclohexyl chloride)

CHEMISTRY

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.,

1 23

CH,=CH—CH,Cl

3-chloroprop-1-ene

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

carbon e.g.,
R1

X %
@@ W
SR

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., X
CH,=CH—X @

HALOALKANES

e 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.

e They are represented by the general formula, RX or C,H,, . ; 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,

H3C><CH3 H,C :\_ Br
Br

a CH,
Allyl bromide

tert -Butyl chloride
2-Chloro-2-methylpropane 3-Bromoprop-1-ene

CH,X

Bromocyclohexane
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CH3 CH3 CHB
H5C
H3C— B 3 _</ H3C<~—\
r
Br
Isopropyl bromide a CH;

Isobutyl chloride
1-Chloro-2-methylpropane

Neopentyl bromide
1-Bromo-2,2-dimethylpropane

2-Bromopropane

Br
/W\
Hc? F 7 an

6-Bromohepta-1,5-dien-3-yne

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

The carbon atom is sp? 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.

— e X
This positive charge on carbon makes it susceptible for
nucleophilic attack.
® In haloalkanes bond strength of C — X bond decreases with an
increase in bond length as one moves from fluorine to iodine.

[ Increasing size of p-orbital

AN AN

[ Increasing bond length >
< Increasing bond strength |

Methods of Preparation

1. From alcohols

Alkyl halides can be prepared from alcohols in a number of ways :

e Action of hydrogen halides :
HCl/Anhyd. ZnCl,

N
7C—I

>R —Cl+H,0
HBr/H,S0,, Reflux

or KBr + conc. H,S0,, Reflux

HI, Reflux
or KI + H;P0,, Reflux
— Order of reactivity of halogen acids towards the above

» i —Br + H,0

> R—1+H,0

reaction is :
HI > HBr > HCl
— Order of reactivity of different alcohols towards the above
reaction is :

Tertiary > Secondary > Primary
e Action of phosphorus halides :

PCl
*—» R —Cl + POCl5 + HCl
PCl
>—» R —Cl + H5PO,4
R—OH| pg,
(Red P + Br,) R —Br + HyP0,
Pl

Ferr™ Al HPOs
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e Action of thionyl chloride :
R—OH + 50Cl, ~2™ 5 o1 4+ 50,1 + HCIT
The two gaseous products are escapable, hence the reaction
gives pure alkyl halides.

2. Halogenation of alkanes

o
— —_—
R—H + X, 550 200°c > AX + HX

Abstraction of hydrogen for a particular halogen follows the

order :
Allylic>3°>2°>1°> CH,

Reactivity of halogens for the above reaction follows the order:
F,>Cl,>Br,>1,

. From alkenes
e Addition of hydrogen halides to alkene
Alkenes add on a molecule of hydrogen halide to form alkyl
halide. o

>c=c< +H —> —?—$—

H X
CH; — CH=CH, + HCl —> CH3—C|H—CH3

cl
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.
CH;3 — CH=CH, + HBr

Absence of peroxide | Presence of peroxide

CH; — CH — CH, CH; — CH, — CH,Br
| (Anti-Markownikoff's
Br addition)
(Markownikoff's
addition)

Anti-Markownikoff's rule is also known as Peroxide effect or
Kharasch effect. HCl and HI do not show peroxide effect.
e Addition of halogens

ca
:>c=c<: + Br,—>BrCH,—CH,Br
vic-Dibromide
4. Halide exchange method
Dry acetone

R—Cl + Nal ———> R—I + Nadl
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,
CoF,, SbF; or Hg,F,. This is known as Swart’s reaction.
2CH;CH,Cl + Hg,F, —— 2CH;CH,F + Hg,Cl,

Mercurous Mercurous
fluoride chloride

Physical Properties

e Lower members (CH;Cl, CH;Br and C,HsCl) are gases and the
others are sweet smelling liquids.

e 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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e They are soluble in alcohol, ether, benzene etc.

o Haloalkanes have considerably higher boiling points than
corresponding alkanes because of higher molecular weights.

e Gradation in boiling points and densities of halides for a given
alkyl group follows the order:

Rl > RBr > RCl > RF

e For a given halogen the boiling points of alkyl halides increase

with the increase of the size of the alkyl group.

m 1. Explain the given trend in the boiling

point of the following :
Mel > MeBr > MeCl > MeF > CH,

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

e Alkyl halides are highly reactive due to the electronegativity
difference resulting in a polar C — X bond.

o Alkyl halides undergo a large variety of reactions and are very
useful compounds in organic synthesis.

1. Nucleophilic Substitution Reactions

e The carbon atom in polar C — X bond with 8" charge is easily
attacked by a nucleophile to give the substitution reactions.
The reactivity order of alkyl halides is:

R-1>R-Br>R-Cl>R-F

This reactivity order has been explained on the basis of greater
bond length (maximum for C — 1) which lowers the bond energy
and makes the molecule less stable.

Sn1 (Substitution Nucleophilic Unimolecular) reaction

e The rate of Syl 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.

M

X N
RX——>R* —> R—Nu
slow fast
The first step involves the formation of a carbocation. This step
is slow and hence is the rate-determining step. e.g.,

CH, CH; CHs CH;

CH —Cl _ y fonisation \E/ N ch —Cl—N
3 | slow (—X) | Fast 3 u

CHs CH; CHs

tert-Butyl carbocation Product

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

o Ifthe alkyl halide is optically active, then the product is a racemic
mixture.

o 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 +/ effect of alkyl
groups which increases polarity of C — X bond, making it more
reactive.

CHEMISTRY

| NEET % Rearrangement of Carbocations

In Sy reactions it has been observed that the
entering group (2) gets attached to a different carbon atom than
the one to which the leaving group (X) was attached, e.g.,

CH3CH2CH2X:—Z>CH3C|HCH3
CH z CH
CH3—CH—C|H—CH3 —Zs CH, — G — CH, — Chy
X V4
CH, CH,

| . |
Chy — C— CH— iy %CH3_C|_|CH — CH,

A carbocation intermediate is formed in an Sy1 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.,

i j
_ 1,2-Hydride .
CH3 CI CH, TCH3 E CH;
H 2° carbocation
1° carbocation
$H3 C|H3
Y T 1,2-Hydride _ L _
CH3 CI CH —CH; iR CHs 9 CH,—CH;3

H

2° carbocation
Rearrangement can also occur due to shifting of an alkyl or phenyl
group, .4.,
CH; CHs

3° carbocation

[ ; |
CHy—( —CHj LEeny CHy= (= CHp—CHs
CH3) 3° carbocation
1° carbocation
. o
Y S 1,2-phenyl _ _
CeHs CeHs

2° carbocation 3° carbocation

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

o The rate of S)2 reactions depends upon the concentration of both
the alkyl halide as well as the nucleophile. This suggests that the
reaction occurs in one step.

e 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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e In 5,2 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.

NG+ A—X 222 s NU o 25 Nu— R + X~

Transition state

||4 H\ /H
o— §5—
A
HO™ +H —CI—/}( —> | HO — C—X
|
H H
Methyl halide Transition state
H
—> HO—CH +X~
N
H
Methanol

o If alkyl halide is optically active, the product is also optically
active with inverted configuration.
e Primary alkyl halides undergo Sy2 mechanism. The reactivity
order for primary alkyl halides is:
CHyX > C,HsX > CHoX etc.
This order has been explained on the basis of steric hinderance
caused by bulky alkyl groups.

e Low concentration of nucleophiles favour Sy1 reactions while
high concentration of nucleophiles favour Sy2 reactions.
Some examples of nucleophilic substitution reactions
Hydrolysis
e Alkyl halides undergo hydrolysis on boiling with aqueous alkali
or reacting with moist silver hydroxide (AgOH) to yield alcohols.
C,HsBr + AgOH —> C,H;OH + AgBr
C,HsBr + NaOH —> C,HsOH + NaBr
(The nucleophile is OH")
Williamson's synthesis
o Alkyl halides on being heated with sodium or potassium alkoxides
or with dry silver oxide yield ethers. The nucleophile is OR~.
C,HsBr + NaOC,H; ——> C,H;0C,Hs + NaBr
2CH;3Br + Ag,0 —> CH;0CH; + 2AgBr
Reaction with potassium and silver cyanides
o Alkyl halides on heating with alcoholic potassium cyanide yield
alkyl cyanides. The nucleophile is CN™.

C,HSBr + KON 295 H.CN + KBr

e When alkyl halide is heated with ethanolic silver cyanide, alkyl
isocyanides are the main products, small amount of cyanide may
be formed.

C,HBr + AgCN Aol s ¢ HANC + AgBr

Reaction with potassium and silver nitrite
e Alkyl halide on heating with aqueous ethanolic solution of
potassium nitrite gives an alkyl nitrite as the main product, NO,
is the nucleophile.
CHoBr+K—0—N=0-A0ol 5 c .. — 0 —NO + KBr
Ethyl nitrite
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e When silver nitrite is used instead, then the main product is a
nitroalkane.

alcohol

0
Y/,
C,HsBr + AgNO, === C;Hs—N < + AgBr
Nitroethane 0

Reaction with sodium or potassium hydrogen sulphide
e With aqueous alcoholic solution of sodium or potassium
hydrogen sulphide alkyl halides form thioalcohols, SH™ is the
nucleophile.
C,HsBr + NaSH —> C,H:SH + NaBr
Ethyl thio alcohol
or ethyl mercaptan
Reaction with silver salts of fatty acids
o Alkyl halides on being heated with silver salts of fatty acids in
alcoholic solution yield esters. Nucleophile is R"COO™.
CH;CO0Ag + BrC,Hs ——> CH;CO0C,Hs + AgBr
Reaction with ammonia
e 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.
Primary
amine
C,HsNH, + BrC,Hs ——> C,HsNHC,Hs + HBr
sec. amine
(C,Hs),NH + BrC,Hs —— (C,Hs)3N + HBr
tert. amine
Quaternary
ammonium salt

m 2. The following reaction proceeds by an

S\2 pathway.
CeH5CH,Br + NaN; —> C4HsCH,N; + NaBr
(a) Write an equation for the expected rate constant.
(b) Draw a potential energy diagram for the reaction.
() How would the rate of the reaction change if
concentration of sodium azide is doubled ?
Ans.: (a) Rate = k[CgHsCH,Br] [NaN;]

b
(b) C|T6H5
N3G Br
T ~
= | CeHeCH,Br + N3
C6H5CH2N3 +Br—

Reaction coordinate  —

(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:]7, 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: + AX—> ANC + AgX

4. RCl is hydrolysed to ROH slowly but reaction is rapid if
catalytic amounts of Kl are added to the reaction mixture.
Explain, why?

Ans.: lodide is a powerful nucleophile which reacts rapidly with
RCl to form RI. lodide is also a better leaving group than chloride,
Rl is therefore hydrolysed rapidly to form ROH and regenerates |-,
which recycles in the reaction.

RCH,Cl + OH, =5 RCH,OH

—Cl
KIKI = K* + 1]
H,0, f
RCH,I —2 > RCH,0H

Some Basic Concepts about Optical Activity

(@) 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 (i) 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.

CHEMISTRY

(9) 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.

% U

Mirlror

(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.
OH

|,
C
Ve
| COOH
CHs

The central carbon atom is linked with four different groups (CH;,
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.

e 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.
—

e Laevorotatory : The optical isomer which rotates plane
of polarised light towards left (Anti-clockwise) is called
laevorotatory (Latin : Laevo = left) or /-form and indicated by

—ve sign.
£

® 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
H — C— COOH
------- {3------------- Plane of symmetry
H— IC — COOH
OH

meso-Tartaric acid

e Racemic mixture : In addition to above three, optical isomers
are also found in one more form in which two optical (d and /)
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.

* 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).

e Inversion of configuration : When an atom or group linked
to asymmetric carbon is replaced by another nucleophile in
nucleophilic substitution (Sy2) reaction, configuration of the
product is always inverted and therefore the directive influence
of plane polarized light is reversed.
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COOH COOH COOH
! Aqg. KOH

5,2 |
H—lc—0H+PCI5% Cl—C—H %HO—?—H
I
CH, CH, CH;
(+) Lactic acid (-) Lactic acid
e 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

e The positive charge on the carbon gets propagated to the
neighbouring carbon atoms due to inductive effect.

e When astrong base approaches the carbocation, it tends to lose a
proton from the B-carbon atom, the reactions are called
o, - elimination reactions.

B:
|-|| l-ll slow l-ll I-II f |-||
R—C—C—H —= R-( *C—H L“»R—cl = C-H+B—H
H X H H
E2 (Bimolecular elimination) Reaction
BipH B---H H H
I l ! |
R-C-C—H M»R—t?—g' —Hfa—St»R—CI:c—H +B—H+ X~
H X H G H

Transition state
e Dehydrohalogenation
CH3CHX A5 CHy = CH, + KX + H,0

CHBCHXCHZCHJ'C-% CH, == CHCH,CH; + KX + H,0

()

i

CH3CH==CHCH,

(In)
In above example product (Il) 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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Action of heat
On heating the alkyl halide above 300°C, the corresponding

alkene is formed.
C,HBr =220 5 CH,=CH, + HBr
When alkyl halide is heated at temperatures lower than 300°C

in presence of aluminium chloride, rearrangement occurs, €.g.,

CH3CH,CH,CH,Br —22200C 5 CHyCH,CHBICH,
3

1-Bromobutane 2-Bromobutane

Reaction with Metals

Wurtz reaction

Solution of an alkyl bromide or iodide in ether on heating with

sodium metal gives a higher alkane.

2C,HsBr + 2Na —> C,Hs — C,Hs + 2NaBr

Bromoethane Butane

Friedel-Craft's Reaction

Alkyl halides react with benzene in presence of a halogen carrier

(a Lewis acid, FeCl;, AICI; etc.) to yield benzene homologues.
Anhyd. AICl5

C,HsBr + CgHg — > CgHsC,Hs + HBr

Formation of Grignard reagent

Alkyl halides react with dry magnesium powder in ether to yield

alkyl magnesium halides, called Grignard reagent.

C,HeBr + Mg~ ¢ HMgBr

(Dry) Ethyl magnesium
bromide

C,HsMgBr + H,0 ———> C,H, + Mg(OH)X
Grignard reagents are very useful in making a large number of
organic compounds.
Reactions with Grignard reagent
Primary, secondary and tertiary alcohols can be prepared by
using Grignard reagents.
With formaldehyde primary alcohol is obtained.

R +
RMgBr + HCHO —» H2C<OI\/IgBr 4 » RCH,0H

With any other aldehyde secondary alcohols are obtained.
RMgBr + R”CHO ——> R'CHOHR

With ketones Grignard reagent yields tertiary alcohols.

:)c =0 + R" MgBr —» hf{)c ((fH

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

RMgBr + R’0OCH,Cl ——> R'OCH,R + MgBrCl

Aldehydes can be prepared by reaction of Grignard reagent with
ethyl formate.

H
C2H5O>C =0 + RMgBr —» RCHO

Ketones are prepared by reacting Grignard reagent with alkyl
cyanides.
R'CN + RMgBr ——> R'COR + NH;

CHEMISTRY

Reactions of alkyl halides can be summarised as :

KOH
% R— OH + KX (Hydrolysis)

AgOH
— R— OH + AgX
moist Ag,0(H,0)

Ic. NH

Sk R—NH, + HX (Ammonolysis)
alc. KCN

R—C=N
- Nitrile

alc. AgCN R—N 2C

Isonitrile
R—ON =0
L
9

|5 RMgX

KNO,
AgNO,

Mg/ether (reflux,
|, — catalyst

Na/ether,
bt R—AR + NaX (Wurtz reaction)
ea Alkane

S+t
—
Ether/heat @_R +NaX

(Wurtz-Fittig's reaction)

@ + Anhyd. AICI, R
BN

Ether/reflux
(Friedel-Craft reaction)
R—O0—R’+ NaX
Ether
(Williamson's synthesis)

[H] (Zn + dil HCl)
or (Zn—~Cu + EtOH)

R'0ONa/alcohol
Heat

R—H + HX (Reduction)

m 5. Primary alkyl halide C,HyBr (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). CgH,g which is different from the
compound formed when n-butyl bromide is reacted with
sodium. Give the structural formula of (A4) and write the
equations for all the reactions.

Ans.: The given reaction sequence is :

C4HgBr alc. KOH S (B) HBr >(C)

(A) (isomer of (4))

lNa

(D) «—— n-butylbromide + Na

When (A) is treated with Na metal, Wurtz reaction takes place.
It is given that (4) is a primary alkyl halide.
The possible structures of C,HqBr (A) are

() H;C—CH—CH,Br
|

CH,
(I CH3—CH,—CH,—CH,—Br
However, it is given that (4) on reaction with Na metal gives alkane
CgHyg Which is not the same as the one obtained from the Wurtz
reaction of n-butylbromide. Therefore (4) # I.
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Br

CHs
)

(isomeric with (A))

I
Thus, CHy —CH — CHy — Br e KOH CHy— C=Ch, B CHy—C—CH,
I
CHs CH,
(A) (B)
Wurtz
e H3C - ClH _CHZ_ CHZ_(l:H - CH3
CHy oy CHs

@GHEGK POINT - 1)

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

2. Which of the following is the correct IUPAC name for
CHS—ClH—CHz—Br
CoHs
(@)  1-Bromo-2-ethylpropane
(b) 1-Bromo-2-ethyl-2-methylethane
() 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 MgCl, with ether and alcohol
(d) reaction of alkyl halide with magnesium in presence of
alcohol.

4. Identify the product of the following reaction.
CICH,CH,CH,Br + KCN — Product

(@) CICH,CH,CH,CN (b) CNCH,CH,Br
() CNCH,CH,CH,CN (d) Cl(liHCHZCHZBr
CN

5. Arrange the following alkyl halides in order of dehydro-
halogenation; C,Hsl, C,HsCl, C,HsBr, C,HsF
(@) CyHsF > CHsCl > C,HsBr > CHl
(b) C,Hsl > C,HsBr > C,HsCl > CHiF
(0 CHsl > CHsCl > C,HoBr > CH<F
(d) GyHsF > CoHsl > C,HgBr > C,HsCl

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
Cl,/FeCl,

el o CHicl
CoHs —% CoHsBr
(5 ., CHs

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.

Lewis acid electrophile
CH; CH;
+X2 dH @ +
ark X
0-halotoluene X

p-halotoluene

| NEET @a By Raschig process :

CuyCl
2C¢Hg + 2HCl + 0, :()ZTKZ 2CeHsCl + 2H,0

By Hunsdiecker reaction:
CoHsCOOAG + Br, —=talon ¢ 1 Br + AgBr + CO,
CCly, 350K
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2. From diazonium chloride
cl

CuCl/Hd @
—>

cl
Cu/HC @
K/ A '
—= o]

N, BF;

NaBF4 A F .
e +N, +BF, (Balz-Schiemann

Benzene diazonium reaction)
fluoroborate

Physical Properties

e Aryl halides are colourless stable liquids with pleasant odour.

o These are insoluble in water but readily miscible with organic
solvents.

*  Most of them are steam volatile, heavier than water.

e Their boiling points are higher than corresponding alkyl halides.
The boiling points rise gradually from fluoro to iodo compounds.

*  Boiling points of isomeric dihalobenzenes are very nearly the
same. However, the para-isomers have high melting points than
the 0- and m-isomer due to symmetry of para-isomers that fits
in the crystal lattice better.

Sandmeyer
reaction

Gattermann
reaction
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Chemical Properties

1.

(a)

Nucleophilic aromatic substitution reactions

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.

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

Delocalisation of electrons by resonance

:Cl: Nk Nk (s :Cl:
i
A B C D F

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 sp> hybridised whereas in aryl halides it is sp? hybridised. The
sp® hybridised carbon is more electronegative hence, the bond with
halogen is shorter and stronger resulting in lower reactivity.

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

| QH
350°C/300 atm
Phenol
Cl A2
200°C
2@+2NH3(aq)+CUZO 60 atm 2@
Aniline
250°C
@ + CuCN TPyidine @
Phenyl
cyanide
Br NH;
-33°C
Aniline

Mechanism

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

@@@w@‘

Carbanion

—>©+C_

CHEMISTRY

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.
Presence of an electron withdrawing group (e.g., —-NO,, —CN,
—SO5H etc.) activates the benzene ring by dispersing the negative
charge on the carbanion, thus stabilising it and facilitating
nucleophilic substitution, €.g.

cl

OH
No, 200°C NO,
+ KOH(aq) >

o-nitrophenol

OH
+KOH () 255> @
NO

p-nitrophenol

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

a

NO,

Electrophilic substitution reactions

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 cl

_HNO3/H,504 NO;
T Niration +
N02
cl
H2504/SO3 03 H
Sulphonatlon
SO3H

Cl Cl
C|2/F€C |3
Chlorlnatlon

The rate of electrophilic substitution of chlorobenzene is slower
than that for benzene, in the mixture of 0- 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 CyHs

dry ether

+2Na+C|—C2H5 A

+ 2Nadl

Fittig reaction

@/+2NaW+2NaX

Diphenyl
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 MgBr

@+Mg dry ether @

NEET % Ullmann reaction

lodobenzene 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 aw gy A + Cuyly
m 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.

(a) Nal/acetone

CgHsCH,l
(Benzyl iodide)

NaOC,H
(OINOCGH; o 1 CH,— 0—CH,CH,

Benzyl ethyl ether
() NaOH (aq) WA

———> CgH;CH,0H
(Benzyl aIcohoI)

ns.: CgHyCH,Br —

Benzyl bromide

(A KENGE) 5 ¢ HoCH,CN

(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. [C,H;0H,
PCl;, anhydrous AICl;, Cl,, FeCl;].

AnS..' C2H50H aF PC'S H C2H5C|
CH CZHS C2H5

) q
@ET LN @I @ E
&t

(Benzene) Ethyl benzene

c

8. When bromobenzene is monochlorinated, two isomeric
compounds (A) and (B) are obtained. Monobromination of
(A) gives several isomeric products of formula C;H;CIBr,
while
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monobromination of (B) yields only two isomers (C) and (D).
Compound () is identical with one of the compounds obtained
from the bromination of (4), however (D) is totally different
from any of the isomeric compounds obtained from bromination
of (A). Give structures of (A), (B), (€) and (D) and also suggest
structures of four isomeric monobrominated products of (A).
Ans.: Since bromine is 0- and p- directing, on chlorination of
bromobenzene the products are (4 and B)

Br Br Br
ot Cl
Chlorination i
cl

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

Br Br Br
@u ; @[o @o @/CI @o
)
Br Br
A | III

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

Br Br Br
i . i Br i
Bromination
- = +
Br
cl Cl cl
(B) (D) (0)

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 C;H,Cl con-
taining benzene ring, suggest the structure with the
weakest C — Cl bond.

~0' 0,0

Among these isomers, benzyl chlorlde 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, CgH;CH(CH;)Br
and C4H;CH(CgHs)Br, which one is more reactive in Sy1
substitution reaction and why?

Ans.: CgHsCH(CgHs)Br is more reactive than CgHsCH(CH5)Br for
Sy! reaction because its carbocation is resonance stabilised by
two phenyl groups.

CH cl

Benzyl chloride)
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@(}HEGK POINT-Z)

1. When toluene is treated with Cl, in presence of FeCl; then the
product(s) is/are
(@) o-chlorotoluene
(b) chlorobenzene
(c)  p-chlorotoluene
(d) Both(a) and (c)
2. Melting point of isomeric dichlorobenzenes follow the order
(@ 0->m->p
(b) m->o0->p-
() p->0->m-
(d) 0->p->m-
3. Which of the following compounds undergoes nucleophilic
substitution reaction most easily?

d
@) @ )
NO

2

Cl

CH,

cl

cl
(© (d) ©/

OCH,

4. The major product obtained when chlorobenzene is nitrated with
HNO; + conc. H,S0, is
(@)  1-chloro-4-nitrobenzene
(b)  1-chloro-2-nitrobenzene
() 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

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.

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

cl

|
e.g., R—Cl—R or R—CH,— |CH —Cl

a cl

e Alkylene dihalides (vicinal dihalides) : Here two halogen

atoms are present at the adjacent carbon atoms.
e.g, R—CH —CH—R or R—T‘.H —|CH2

|
a d a

Chloroform

e |tis 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.

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

Air and sunlight
CHCl,

Chloroform

cocl, +  HCl

Phosgene
(poisonous gas)

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

CHEMISTRY

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.

2C,HsOH + COCl, — 3 (C,H50),C=0 + 2HC|

lodoform

e Itis ayellow crystalline solid with melting point 119°C.

e It has an upleasant odour and was earlier used as an antiseptic.
o |Its chemical properties are similar to chloroform.

Freons

e Chlorofluoro compounds of methane and ethane are collectively
known as freons.

o They are colourless, odourless, non-toxic, non inflammable
liquids with very less chemical reactivity and high stability.

o They are used in refrigerators and air conditioners for cooling
purpose and as propellants in rockets and jets.

c cl d

| ||
Examples are CI—Cl—F ; CI—Cl—(li—F
F F

F

e QOzone has a tendency to absorb ultraviolet rays and works as
natural shield from harmful rays.

e 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.

e 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

e DDTis 2,2-bis(4-chlorophenyl)-1,1,1-trichloroethane and is prepared by heating chlorobenzene with chloral in presence of concentrated

H,S0,.

- .

Cl,CCH=F0

_____

Cl

k , conc. H,50,
| A - O)-c
H / A

Cl

DDT
or

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

e Itis acheap and powerful insecticide.

Uses and environmental effects of some important polyhalogen compounds

Name

Uses

Environmental effects

1. Trichloromethane or
Chloroform (CHCI5)

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
(ccly)

In large quantities in the manufacture of refrigerants
and propellants for aerosol cans.

As afeedstock 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
lodoform (CHI;)

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)

Jor:
Cl,C — HC : 3

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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m 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.

CHCl; + [0] —> COCl, + HCl

COCl, + 2C,HsOH —> (C,Hs),CO; + 2HC|

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) CH,Cl, (i) ccl, (iii) CHCl;

Ans.: (i) In CH,Cl,, the resultant of two C — Cl dipole moments
is reinforced by resultant of two C — H dipoles, therefore, CH,Cl,
(1.62 D) has highest dipole moment.

0\\‘ Lot

Resultant «<—+ C H
d(/ N H
n=162D
(i) CCl, has a perfectly symmetrical structure where the net
dipole moment of 4C — Cl is zero.

CI\\‘ Xl

<—+ C +—> Resultant
(/‘ \“cl
u=0D
(iii)  In CHCI5, the resultant of two C — Cl dipoles is opposed by
the resultant of C — H and C — Cl bonds. Since the latter resultant

c

is expected to be smaller than the former, therefore, CHCI; has a
dipole moment (1.03 D).

cu\\( Tl

CI(/ N

u=103D

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.
q

Cl
T
H

Cl
IUPAC name of benzenehexachloride is 1, 2, 3, 4, 5, 6
-hexachlorocyclohexane.

Cl
Cl Cl

cl 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).

°/GHEGK POINT - 3)

1. Chlorobenzene on heating with chloral in presence of conc.
H,S0, gives
(@) DDT (b) freon () westron (d) chloroform.
2. Chronic chloroform exposure may cause damage to liver and
kidney, due to the formation of
(@) phosgene (b)  methylene chloride
(c)  methyl chloride (d) carbon tetrachloride.

3. Theorganichalogen compound used as refrigerant in refrigerators
and air-conditioners is
(a) DDT (b) freon
(0 BHC (d) BFC.

CHEMISTRY

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.

Which of the following compounds is responsible for depletion of
ozone layer?

(a) Freon

(b)  Chloroform
(¢ D.D.T.

(d) lodoform
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3%@1 Important Formulae/Facts
\?/

The reactivity of different types of hydrogens follows the order :
benzylic = allylic > tertiary > secondary > primary > vinylic = aryl
The relative rates of abstraction of 3°, 2° and 1° hydrogens are
respectively 5:3.8: 1 by Cl, and 1600 : 82 : 1 by Br, at 400 K.
Direct iodination is not possible because it is a reversible
reaction, it can be done in presence of an oxidising agent
(HNOs, HIO).

Only HBr shows peroxide effect, HCl and HI do not.

A leaving group such as X~(CI~, Br~, I” etc.) which leaves with
an electron pair is called a nucleofuge.

For the same halogen, the order of reactivity of alkyl halides
towards Sy 1 reactions is 3° > 2° > 1° while for S,2 reactions
the order is 1° > 2° > 3°,

The ease of dehydrohalogenation of alkyl halides follows the
order 1° < 2° < 3°,

The presence of electron withdrawing groups like
—NO,, —CN, —COOH, —CHO etc. in ortho and para positions
makes the halogen atom easily replaceable while presence of
electron releasing groups like —NH,, —OH, —OR etc. decreases
the reactivity.

Saytzeff rule states that highly substituted alkene is more stable.
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.

Vinylic and aryl halides are unreactive because of double bond
character of C—X bond due to resonance.

Hoffmann's rule states that least substituted alkene is the major
product.

Racemic mixture : An equimolar mixture of d-form and /-form
which is optically inactive.

Dextrorotatory isomer rotates the plane polarised light to the
right whereas leavorotatory isomer rotates the plane polarised
light towards left.

Chirality : A compound is said to have chirality if the carbon
atom is attached to four different groups.

Achirality : A compound is said to have achirality if the carbon
atom has atleast two identical groups.

Enantiomers : Optical isomers which are non-superimposable
mirror images.

Diastereomers : Optical isomers which are not mirror images
of each other. They have different physical properties and
magnitude of specific rotation.

Meso compounds : Compounds which have two or more even
number of chiral carbon atoms and have an internal plane of
symmetry.

Important Conversions
e Ascent of series

Br,/hv Na, dry ether
R—H —HBr R—B Waurtz reaction R—R

Li/ether. . Cul . R
R—Br—5 R—Li—%s R,CuLi—=2 5 R—p’

—-LiBr —Lil dry ether

PBr Mg

ROH—> R—Br -
in dry ether

Some Important Compounds

> R—MgBr

H/H,0
RCH,0H <———RCH,0OMgBr

Chloretone | (CH;),C(OH)(CCl;) | Hypnotic

Phosgene | COCl, Poisonous gas used in warfare
Chloropicrin | CCI3NO, Tear gas and insecticide
lodoform CHI3 Antiseptic

Halothane | C,HBrCIF; Inhalation anaesthetic

Pyrene cdl, Fire extinguisher

Artificial C,Clg Anthelmintic in veterinary
camphor medicine

Freon CCl,F, Refrigerant

Gammaxane | CgHsClg Insecticide

Westron CHCI,CHd, Industrial solvent

Westrosol | CCl,—=CHCl Industrial solvent

Distinction Tests

Silver Nitrate Test
e Halide is warmed with aq. or alc. KOH, acidified with dil. HNO,
followed by addition of AgNO; solution
— Alkyl, benzyl and allyl halides give precipitate.
— Aryl and vinyl halides do not give precipitate.

Lassaigne's Test

e A white precipitate soluble in ammonium hydroxide solution
indicates the presence of a chloride.

o Adull yellow precipitate partially soluble in ammonium hydroxide
solution indicates the presence of a bromide.

e A bright yellow precipitate completely insoluble in ammonium
hydroxide solution, indicates the presence of an iodide.
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(> NEET Warmup

I Haloalkanes

1.

10.

11.

Amongst the C — X bond (where X = Cl, Br, 1), the correct bond
energy order is

(@ C—dd>C—Br>C—I

b) C—I>C—U>C—Br

(@ C—Br>C—U>C—1I

(d C—I>C—Br>C—
R—OH+HX—>R—X+H,0

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

Ethylene on treatment with chlorine gives
(@) ethylene dichloride (b) ethylene chlorohydrin
(© CH, (d) CyHg

CH; — CH, — CH — CH; obtained by chlorination of n-butane
|

will be d

(@) meso-form (b) racemic mixture
() d-form (d) /-form.

CH; — CH=CH, + Hl—=>X. Here Xis

(@) CH;CH,CH,l (b) CH;CHICH,

(0 CH;CH,CH, (d) CH;CH; + CH,
The following reaction is, Br

|
CH, = CH — CH; + HBr —> CH; — CHCH;
(@) nucleophilic addition (b) electrophilic addition
(c) electrophilic substitution (d) free radical addition.

The order of reactivities of the following alkyl halides for an S,2
reaction is

(@) RF>RCl>RBr>Al (b) RF>RBr>RCl>ARl

() RCl>RBr>ARF >Rl (d)  RlI'>RBr>RCl>RF

Tertiary alkyl halides are practically inert to substitution by S\2
mechanism because of

(a) insolubility (b)
(c) inductive effect (d)
When chlorine is passed through propene at 400°C, which of the
following is formed?

(@) PVC (b)  Allyl chloride

(c)  Propyl chloride (d) 1, 2-Dichloroethane

Which of the following alkyl halides undergoes hydrolysis with
aqueous KOH at the fastest rate?

(@) CH5CH,CH,CI (b) CH;CH,CI

() CH3CH,CH,CH,Cl (d)  CH;CH,CH(BrICH,

Methyl magnesium bromide is formed by the reaction of methyl
bromide by warming

(@) Mg in presence of HCl  (b)
() Mg in presence of dry ether (d)

instability
steric hindrance.

with Mgcl,
with MgCOs.

CHEMISTRY

12.

13.

15.

16.

17.

18.

19.

20.

21.

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

() Markownikov's rule (d) van't Hoff rule.

Methyl bromide reacts with AgF to give methyl fluoride and silver
bromide. This reaction is called

(a) Fittig reaction (b)  Swarts reaction

(c)  Waurtz reaction (d)  Finkelstein reaction.
The alkyl halide is converted into an alcohol by

(a) elimination (b) dehydrohalogenation
(c) addition (d) substitution.

In the replacement reaction
=CI+MF —> ~CF+MI
- -

The reaction will be most favourable if M happens to be

(@) Na (b) K (0 Rb (d) Li

An alkyl halide, RX reacts with KCN to give propane nitrile. RXis
(@ GHBr (b)) C4HeBr (o) C,HsBr (d) CgHyyBr
Bromination of methane in presence of sunlight is a

(@) nucleophilic substitution (b) free radical substitution
(c) electrophilic substitution (d) nucleophilic addition.

Sunlight
Y S,

Product (2) may be
cl ¢l

(@) é (b)

1 Cl c cl
@ @ <1 cl
Cl Cl

Cl

Assertion : Rate of the reaction is dependent only on the

concentration of nucleophile in Sy 1 reactions.

Reason : Non-polar solvent favours S, 1 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.

Which of the following alkyl halides is preferentially hydrolysed
by Sy 1T mechanism?

(@) CHid (b) CH;CH,CI

() CH;CH,CH,C (d) (CHy)5CCl

The carbocation formed in S, 1 reaction of alkyl halide in the slow
step is

(a) sp? hybridised
(c)  sp hybridised

(b) sp? hybridised
(d) sp3d hybridised.
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24.

25.

26.

27.

28.

29.

In Sy2 reactions the sequence of bond breaking and bond
formation is as follows

(@) 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.

The number of possible enantiomeric pairs that can be produced
during monochlorination of 2-methylbutane is

@ 2 (b) 3 (0 4 d 1
The reaction,

RCl + Nal % R —1+ NaCl is known as

(@)  Wurtz reaction (b) Fittig reaction

(c)  Frankland's reaction (d)  Finkelstein's reaction.

If there is no rotation of plane polarised light by a compound in
a specific solvent, though to be chiral, it may mean that

(@) 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.

For the reaction,

nX
C,HsOH + HX ——=> C,H: X, the order of reactivity is
(@) HI>HCl > HBr (b)  HI>HBr > HCl
(0 HCl>HBr>HI (d) HBr>HI>HC

Alkyl halide cannot be obtained from alkane or alkene by reaction
with

(@) HBr (b) HCl (0 Pl (d d,

Ethyl bromide is industrially prepared from

(a) ethyl alcohol + HBr (b) ethanal + Br,

() acetone + HBr (d) none of these.

Ethyl alcohol reacts with thionyl chloride in the presence of
pyridine to give

(@) CH;CH,Cl+H,0+ S0, (b)
() CHyCH,Cl+HCl+50, (d)

CH,CH,Cl + HCl
CH,CH,Cl + S0, + Cl,

D Haloarenes

30.

31.

32

33.

Fluorobenzene (CgHsF) can be synthesised in the laboratory

(@) by heating phenol with HF and KF

(b) from aniline by diazotisation followed by heating the
diazonium salt with HBF,

(c) by direct fluorination of benzene with F, gas

(d) by reacting bromobenzene with NaF solution.

The reaction of toluene with chlorine in presence of ferric chloride
gives predominantly

(@) benzoyl chloride (b) m-chlorotoluene

() benzyl chloride (d) o0-and p-chlorotoluene.
Benzene reacts with Cl, in the presence of FeCl; (or halogen
carrier) and in absence of sunlight to form

(@) benzyl chloride (b) benzal chloride

(c) chlorobenzene (d) benzenehexachloride.
Which of the following is called Sandmeyer reaction?

(a) 2HCHO —2%5 CH,OH + HCOONa
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35.

36.

37.

38.

39.

40.

41.

0 {O)-na 495 {O)-c

CH
CHORINENG)
OH co, OH
O O o
NaOH COOH

Assertion : Aryl halides undergo electrophilic substitutions less

readily than benzene.

Reason : Aryl halide gives a mixture of 0- and p-products.

(@) 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.

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.

Chlorobenzene is prepared commercially by

(a) Grignard reaction (b) Raschig process

(c)  Wurtz—Fittig reaction (d) Friedel-Crafts reaction.
The correct order of increasing reactivity of C—X bond towards
nucleophile in the following compounds is

X X
9 o
I
NO,
I
(CH3)3C—X  (CH3)pCH—X
(1 (Iv)
(@ I<li<iv<ll b) li<ll<l<IV
@ IV<ll<l<ll d li<ll<l<IV
Chlorobenzene on heating with NaOH at 300°C under pressure
gives
(@) phenol (b) benzaldehyde
(c)  chlorophenol (d) none of these.

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.
Which of the following is involved in Sandmeyer’s reaction?
(a) Ferrous salt (b) Diazonium salt

() Ammonium salt (d) Cupramonium salt
The IUPAC name of the compound is F

. CH;
(@) 1-fluoro-4-methyl-2-nitrobenzene
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(b)  4-fluoro-1-methyl-3-nitrobenzene

() 4-methyl-1-fluoro-2-nitrobenzene

(d) 2-fluoro-5-methyl-1-nitrobenzene
Ch

lorobenzene can be prepared by reacting aniline with
(@) hydrochloric acid (b) cuprous chloride
(c) chlorine in presence of anhydrous aluminium chloride
(d) nitrous acid followed by heating with cuprous chloride.

I Polyhalogen Compounds

43.

44,

45.

Phosgene is a common name for
(@) phosphoryl chloride (b)
(c) carbon dioxide and phosphine
(d) carbonyl chloride.

thionyl chloride

In fire extinguisher ‘pyrene’ contains
(a) carbon dioxide (b)
(c) carbon tetrachloride (d)

carbon disulphide
chloroform.

Which one of the following compounds when heated with alc.
KOH and a primary amine gives carbylamine test?

(@) CHCl; (b)) CHyCl (O CH;0H (d) CHyCN

46.

47.

48.

49.

50.

Haloforms are trihalogen derivatives of

(a) methane (b) ethane (c) propane (d)

Assertion : Chloroform is stored in dark coloured bottles.

Reason : Chloroform is used as a fumigant.

(@) 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.

The compound with no dipole moment is

(@) CHidl (b) CCl, (0 CH(C, (d)
CCl, and freons

(a) are green compounds

(b) depletes ozone concentration

(c) cause increase in ozone concentration

(d) have no effect on ozone concentration.

Solvent used in dry cleaning of clothes is
(a) alcohol (b) acetone
(c) carbon tetrachloride (d) freon.

benzene.

CHCl;

> NCERT Corner

6.

I Haloalkanes

1.

The order of reactivity of following alcohols with halogen acids
is

. CHyCH,—CH,—OH I CH3CH2—(|jH—OH

Cl"'a CH,
[l CH3CH2—C|—OH

CH,
(@ I>1>1 (b) M>N>I
(o N>I1>1 (d) I>N1r>1.
Butane nitrile is formed by reaction of KCN with
(a) propyl alcohol (b) butyl chloride
(c)  butyl alcohol (d) propyl chloride

AgCN H;0"

CHyBr——> A ——>B, Bis

(@) CHsNH, (b) (CH3),NH(c) C,HsNH, (d) CH;COOH
n-Propyl bromide on treatment with ethanolic potassium
hydroxide produces

(@) propane (b) propene () propyne (d) propanol.
Which of the following alcohols will yield the corresponding alky!

chloride on reaction with concentrated HCl at room temperature?
(@) CHyCH,—CH,—OH (b) CHyCH,— ClH —OH
CH,
i
(© CH3CH2—C|H—CH20H (d) CH;CH,— Cl —OH

CH, CH,

CHEMISTRY
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An example of Williamson's synthesis is
(@)  2C3HsBr + Ag,0 —> (C3H5),0 + 2AgBr

(b) C,HsBr+ CH;0Na —> C,H;OCH; + NaBr

() C,HsBr + CH;CO0Ag —> CH,COOC,Hs + AgBr

(d) both (a) and (b).

Which of the isomeric C,HqCl compounds will be optically active?

cl
CH; c||-|3
(0 H3C—|C—CH3 (d) HyC— CH— CH,Cl.
Cl

Which of the following is halogen exchange reaction?
(@) RX+ Nal—=> Rl + NaX

N — 7 AN /
(b) >c=c{+ HXH/Cl—Cl\

H X
chlz

(0 R—OH+HX——>R—X+H,0
(d) R—OH +S0Cl, —> R — Cl + SO, + HCl

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.
The best method to prepare fluoroethane is
HF/H,S0,, A

(@) GHsOH-—=22e25 (b) C,HsOH HFsbFs A
(0 CHoCl A @ CoHe—2
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18.
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20.

21.

A primary alkyl halide would prefer to undergo

(@) Sy1 reaction (b)  S\2 reaction

() o-elimination (d) racemisation

When hydrogen chloride gas is treated with propene in presence
of benzoyl peroxide, it gives

(@) 2-chloropropane (b) allyl chloride

() no reaction (d) n-propyl chloride.
Wurtz reaction involves the reduction of alkyl halide with
(@) Zn/HC (b) HI

() Zn/Cu couple (d) Nain ether,

Which reagent will you use for the following reaction?
CH5CH,CH,CH; — CH;CH,CH,CH,Cl + CH3CH,CHCICH;
(@) Cl/uV light (b) NaCl + H,S0,

(0 Cl,gasindark

(d) Cl, gas in the presence of iron in dark

Which among MeX, RCH,X, R,CHX, R;CX is most reactive towards
S\2 reaction?

(a) MeX (b) RCHX (0 R, CHX (d) R;XX

In Sy 1 (substitution nucleophilic unimolecular) reaction, racemi-
zation takes place. It is due to

(a) inversion of configuration (b)
(c)  conversion of configuration
(d) both (a) and (b).

Match the structures given in column | with the names in
column 1.

retention of configuration

Column | Column Il
(i) Br (A) | 4-Bromopent-2-ene
AN
(ii) \%»B (B) | 4-Bromo-3-methylpent-2-ene
r
(iii) L\/\Br (C) | 1-Bromo-2-methylbut-2-ene
(iv) Br>:ﬁ (D) | 1-Bromo-2-methylpent-2-ene
(@) (i) —(B); (ii) = (C); (iii) — (D); (iv) — (A)
(b) (i) — (A); (i) = (B); (iii) — (C); (iv) — (D)
(@ ()= (C); (i) = (D); (iii) = (B); (iv) — (A)
(d) ()= (D); (i) — (A); (iii) — (B); (iv) = (C)

The position of —Br in the compound

CH;CH = CHC(Br)(CHs), , can be classified as

(a) allyl (b) aryl (¢ vinyl (d) secondary
The reaction of an alkyl halide with RCOOAg produces

(a) ester (b) ether (c) aldehyde (d) ketone

What should be the correct IUPAC name for diethyloromomethane?
(@) 1-Bromo-1,1-diethylmethane

(b) 3- Bromopentane

() 1-Bromo-1-ethylpropane

(d) 1-Bromopentane

Which of the following reactants can be employed to prepare
1-chloropropane?
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24,

25.

26.

27.

28.

) Propene and HCl in presence of peroxides
b) Propene and HCl in absence of peroxides
) Propene and Cl, followed by treatment with aqueous KOH
d) None of these.
Acetone

For the reaction, RCH,Br + | ———> RCH,| + Br~

l\/IaJor
The correct statement is

(a) Brcan 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.

Arrange the following compounds in increasing order of their
boiling points.

CH
. CHj\CH—CH B UL CHCH,CH,CH,Br
CH,
Br
(@ N<l<li (b) T<li<ll
© M<l<l (@ M<i<l

Alkyl halides are formed when thionyl chloride and

are refluxed in presence of pyridine. The order of reactivity

(3° > 2° > 1°) is due to +/ effect of the alkyl group which
the polarity of C — X bond.

(a) acids, decreases (b)

(c) aldehydes, changes (d)

Molecules whose mirror image is non-superimposable over them

are known as chiral. Which of the following molecules is chiral in

nature?

(@) 2-Bromobutane (b)  1-Bromobutane

(c)  2-Bromopropane (d) 2-Bromopropan-2-ol

Which of the following compounds will give racemic mixture on

nucleophilic substitution by OH™ ion?

alcohols, increases
ketones, decreases

I|3r

l. CH3—C|H—Br Il CH3—C|—CH3

GHs GHs
Il CHy— ClH — CH,Br

GHs
(@ | (b) LA () 0, (d 11
Chloromethane on treatment with excess of ammonia yields
mainly /CH3
(a) N, N-Dimethylmethanamine <CH3_ N e >

3

(b)  N—methylmethanamine (CH;—NH—CH,)
()  methanamine (CH;NH,)
(d)  mixture containing all these in equal proportion.

Identify the products (4) and (B) in the reactions.
RX + AgCN —> (A) + AgX; RX + KCN —> (B) + KX
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(@ () —RCN, (B) > RCN (b) (A) — RCN, (B) — RANC
(0 () —ANC (B)—>RCN (d) (4)— RANC, (B) = RANC

Which of the following structures is enantiomeric with the
molecule (A) given below :

H
(li“\\\\ CH,
/
HsC, ‘Br
H ()
L \Gofts CH
/S [ QH
Br/ »
GHs
ll-| Br il H
RN @
/
In the following reaction, identify the major and minor products.
CHy — CH, — CH — CH, 2=
Br
CH; — CH=CH — CH; + CH; — CH, — CH=CH,
@) (B)
a) (A) is major product and (B) is minor product.
b)  (A) is minor product and (B) is major product.

¢ Both (A) and (B) are major products.
d) Only (B) is formed and (A) is not formed.

The IUPAC name of tertiary butyl chloride is
(@) 2-chloro-2-methylpropane

(b)  3-chlorobutane

() 4-chlorobutane

(d) 1-chloro-3-methylpropane.

D Haloarenes

32.

33.

Which of the following is correct order of nucleophilic substitution
reactions?

Cl Cl Cl
O™
|, Il |11,
NO,
(@ <<l (b) M<l<l
(O I<ll<l (d M<l<ll

Which of the following aryl halides is the most reactive towards
nucleophilic substitution?

Cl Cl

NO,
(a) (b)
al C|
N02 OZN NOZ
(0 (d)
NO, NO,

CHEMISTRY
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40.

What is A in the following reaction?
CH, — CH = CH,

+HC —> A

CH, — CH = CH, CHy— CH,—CH, —Cl
cl
(@) © (b)
al
CH, — CH — CH, b — CH, — CH;

|
cl
(0 © (d)
Cl O"Na*
NO,
@ 2D|I.NaOH5

NO,
NO, NO,
The above transformation proceeds through
(a) electrophilic-addition (b) benzyne intermediate
(c) activated nucleophilic substitution
(d) oxirane.

Arrange the following compounds in the increasing order of their
densities

Cl Cl Br
I @ I @ I, @ v @
Cl cl
@ I<li<l<lV b) I<ll<V<l
© N<ll<li<l d H<lV<lli<l

Which chloro derivative of benzene among the following would
undergo hydrolysis most readily with agueous sodium hydroxide
to furnish the corresponding hydroxy derivative?

NO,
6 oN<O)-C
NO,
© MeN<O)-a (@ ol

Chlorobenzene is formed by reaction of chlorine with benzene in
the presence of AlCl;. Which of the following species attacks the
benzene ring in this reaction?

(@) cr (b)y a* (@ AlC  (d) [AIC,”

C — Cl'bond of chlorobenzene in comparison to C — Cl bond in
methyl chloride is

(@) longer and weaker (b)
(c) shorter and stronger (d)

Toluene reacts with a halogen in the presence of iron (/1) 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.

@ o,N cl

shorter and weaker
longer and stronger.
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Which of the following possesses highest melting point?
(@) Chlorobenzene (b) o-Dichlorobenzene
() m-Dichlorobenzene (d) p-Dichlorobenzene.

Statement I : Nitration of chlorobenzene leads to the formation
of m-nitrochlorobenzene.

Statement Il : —NO, group is a m-directing group.

(a) Both statement | and statement Il are correct.

(b) Both statement | and statement Il are incorrect.

(c) Statement | is correct but statement Il is incorrect.

(d) Statement Il is correct but statement | is incorrect.

Match the structures of compounds given in Column | with the
classes of compounds given in column II.

Column | Column Il
(0 CHy — CH — CHy (a) | Aryl halide
X
(i) | CH,=CH—CH,—X (b) | Alkyl halide

(iii) X (c) | Vinyl halide
(iv) |CH,=CH—X (d) | Allyl halide
(@ (i) = (b); (i) = (d); (iii) = (a); (iv) = (c)
(b) (i) = (0); (ii) = (a); (iii) = (b); (iv) — (d)
(@ (i) = (d); (i) = (b); (iii) = (a); (iv) = (c)
(d) (i) —(a); (i) = (0); (iii) = (d); (iv) = (b)

Identify the compound Y'in the following reaction.

NH, N3CIm
NaNO, + HCl 2 Cu,Cl
2% YA
273-278 K

c
(a) @ (b) @
Cl
cl
© [;( d

cl cl

Match the reactions given in column | with the types of reactions
given in column I,

——5VY+N,

Column | Column 1l
(i) Cl Cl (a) | Nucleophilic
FelCl, cl aromfmc.
substitution
Cl
+
q
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50.

(i) |CH;— CH=CH, + HBr |(b) | Electrophilic
—> CH; — CH—CH; aromatic
| substitution
Br
(i) | CH;—CH—1 (c) | Saytzeff
O elimination
-
CHy; — CH— OH
(iv) C OH | (d) | Electrophilic
addition
+ NaOH —
NO, NO,
(v) CH CH CHCH M (e) NUC|eOphi|iC
| substitution (Sy1)
Br
CH3CH = CHCH;,
(@) (i) —(a); (ii) = (0); (iii) = (d); (iv) = (e); (v) = (b)
(b) (i) = (b); (i) = (d); i) = (e); (iv) = (a); (v) = ()
(@ ()= (c); (i) = (e); (iii) = (a); (iv) = (b); (v) = (d)
(d) (i) =(d); (ii) = (a); (iii) = (b); (iv) = (0); (v) — (e)

Which of the following is an example of vic-dihalide?

(a) Dichloromethane
(b) 1, 2-dichloroethane
(c)  Ethylidene chloride
(d)  Allyl chloride

Which one among the following is not a vicinal-dihalide?

(@) CHy— CHCl — CH,CI
(b) CHy— CHCl— CHCl — CH,
) CICH, — CH,C|

(c
(d) CH; — CHCl— CH,— CH,Cl
C

Cl, 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.

Ethylidene chloride is a/an
(@) vic-dihalide (b)
(c) allylic halide (d)

gem-dihalide
vinylic halide

A small amount of alcohol is usually added to CHCI; bottles

because

(a) it retards the anaesthetic property of CHCl,
(b) it retards the oxidation of CHCI; to phosgene
(c) it converts any phosgene formed to harmless diethyl

carbonate
(d)  both (b) and ().
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D Haloalkanes
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Which of the following are arranged in the decreasing order of

dipole moment?

(@) CH5Cl, CH;Br, CH3F (b)

(0 CH;Br, CH;Cl, CH5F (d) CHsBr, CH;F, CH,C

Assertion : Primary benzylic halides are more reactive than

primary alkyl halides towards Sy 1 reactions.

Reason : Reactivity depends upon the nature of the nucleophile

and the solvent.

(@) 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.

¢) If assertion is true but reason is false.

d) If both assertion and reason are false.

(
(
(CH5);CMgCl on reaction with D,0 produces
(
(

CH,Cl, CH,F, CH,Br

a) (CH;),CD (b) (CH5);COD

) (CDy)5CD (d) (CDy);COD

The treatment of excess of AMgX with ethyl formate leads to the
formation of

(a) R CHOHR (b) CH,CH,OR
() RCHOHC,Hq @ CsH,OH
CHy  CH,
CH;CH,0™ | Me;CO™
A2 (H;—(C=C—C—Br—/——>8B
3 | | ME3COH
H,C  Ph

Products ‘A" and 'B" are respectively
CH, CH,4

(a) CHy—C= CI — ? — OCH,CH, and
CHy Ph cH, |C|H2

|
CH3—C:C|—C—Ph

CH;
CH, CH,
() CH;— C=C— C— OCH,CH; and
| CH;  CHy
H,C  Ph | |
CH3—C:C|—C|—OCI\/Ie3
H,C  Ph
?Hg clH3
(c) CH3—C—C|=C—Phand
|
OCH,CH; CH, %Ha ﬁHz
CH3—C:C|—C—Ph
CH;

CHEMISTRY
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10.

11.

CH; CH,
(d) CH3—|C—C:C—Phand
CHsCH,0  CHs ?H3 ClHa
CH; — C=C—C—0CMe,

CH3 Ph

An alkyl halide with molecular formula, C¢H,5Br on treatment

with alcoholic KOH gave two isomeric alkenes, A and B. Reductive

ozonolysis of the mixture gave the following compounds:

CH;COCH;, CH;CHO, CH5CH,CHO and (CH;),CHCHO. The alkyl

halide is

(a) 2-bromohexane

(b)  3-bromo-2-methylpentane

(c) 2, 2-dimethyl-1-bromobutane

(d) 2-bromo-2, 3-dimethylbutane.

Assertion : Optically active 2-iodobutane on treatment with

Nal 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.

Which of the compounds give 2-iodopropane with HI?
(a) CH;CH,CH, (b) CH;CH = CHCH,
() CH,0HCHOHCH,OH (d) CH,

For the reaction,

CH3Cl—= CH;™ + CI7; AH°

CH3CH,Cl —> CH;CH,* + I AH,®
(CHs),CHCl —> (CH3),CH* + CI7; AH5°
(CH3);CCl—> (CH3)5CY + CI5; AH,°

The correct order of enthalpies of ionization is

(@) AH}>AHS > AHS> AH, (b)  AHY < AHS < AHS < AH,
(0 AH} > AH; > AHS < AHy (d)  AHS > AHS < AHS < AH,
Iso-butyl magnesium bromide with dry ether and absolute
alcohol gives

1"
(a) CH;CHCH,OH and CH;CH,MgBr

CH;

(b)  CH;CHCH,CH,CH;and MgOHBr

(c) CH;CHCH;, CH, = CH, and MgOHBr

(d) CH;CHCH; and CH;CH,0MgBr

Identify the set of reagents X and Y in the following set of
transformations:
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12.

13.

14.

15.

16.

CH;CH,CH,Br —— Product —— CHiCHCH,

Br
) X =dilute aqueous NaOH, 20°C; Y = HBr/acetic acid, 20°C
) X'=conc. alcoholic NaOH, 80°C;Y = HBr/acetic acid, 20°C
) X = dilute aqueous NaOH, 20°C; ¥ = Br,/CHCl;, 0°C
) X = conc. alcoholic NaOH, 80°C; Y = Br,/CHCl;, 0°C.
The yield of alkyl bromide obtained as a result of heating the
dry silver salt of carboxylic acid with bromine in CCl, is
(@) 1°>3°>2°bromides (b) 1°>2°>3°bromides
(¢ 3°>2°>1°bromides (d) 3°> 1°> 2° bromides.
Which of the following is correct decreasing rate of hydrolysis
of these %alides?

(a
(b
(c
(d

I
CH3—C—NH—C|H—Br CH3—NH—C|H—Br

CH; CH;
| I

0 CH,

CH3—O—C|H—Br CH3—C—%—Br

CH;
1l \V
(@ IV>ll>I>I by H>Hl>I1>1V
(© N>l>I>1IV (dy IV>I>1>11

The correct increasing order of reactivity of following compounds

towards S,2 reaction is

Br CH,Br
(@ 2>4>1>3 >2>4
(€ 4>2>1>3 (d) 1>3>4

In which of the following molecules carbon atom marked with

CH,

(1)

asterisk (*) is asymmetric?
H D
l, CI
cl
SPANYY LENPA N
Br Br
H H
|, CI
o o RPN P
(@ LILHLIV () L0 () 1o v (d) 1, v

What will be the product in the following reaction?

(jmz
NBS
—
©/CH .
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17.

18.

19.

21

22,

23.

What is the best reagent to convert jso-propyl alcohol to
iso-propyl bromide?

" T
CH;—CH—OH—> CH; — CH—Br
(a) HBr/Red P (b) SOBr,
() Br, (d) CH;MgBr
Amongst the following, the most reactive alkyl halide is
(@) C,HqF (b) C,HsCl
(c)  C,HsBr (d) CyHsl

Assertion : 2° Alkyl halides are more reactive than 1° alkyl

halide towards Sy 1 reactions.

Reason : Low concentration of nucleophile favours Sy 1 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.

. A mixture of 1-chloropropane and 2-chloropropane when

treated with alcoholic KOH gives

(@) prop-1-ene

(b) prop-2-ene

(c) a mixture of prop-1-ene and prop-2-ene
(d) propanol.

. Which of the following reactions is not correctly matched?

(@) 2CyHs Br+2NaLtherC Hqo + 2NaBr : Wurtz reaction

(b) CH;3Br + AgF —> CH;F + AgBr : Etard reaction

() CHsBr + 2Na + BrCH “X2M'S C.H.CH, + 2NaBr |

Waurtz—Fittig reaction
CgHs + 2NaBr :
Fittig reaction

Among the isomers of CsHy,Cl, the one which is chiral is
1"

(d) 2CHBr + 2Na 211 ¢ . —

CH, cl

2, 2-Dimethyl-1-chloropropane 2-Chloropentane

(iii) CH3CH2—C|—CH3 (iv) CH3CH2—C|H—CH2CH3
qd c
2-Methyl-2-chlorobutane 3-Chloropentane

(a) (i) and (ii) (b) (i), (ii) and (iii)
(c) (i) and (iii) (d) only (ii)

T alc. KOH HBr Nal
CHy ClH CHy X Peroxide Acetone

Br

In the given reaction what will be the final product?
(@) CH3CH,CH, (b) CH;CHICH,I
(c) CH;CH,CH,CH,CH,4 (d) CH5CH,CHI,
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24,

25.

26.

27.

28.

29.

Consider the following reaction:

CH, CH,

C6H5—?—Br+ HZO%HO—Cl—CGH5+HBr

H H
The reaction proceeds with 98% racemisation. The reaction may
follow

(a) Sy1 mechanism (b) S\2 mechanism
(c) E1 mechanism (d) E2 mechanism.

In the following pairs of halogen compounds, which compound

undergoes faster Sy 1 reaction?
Cl

(i) )\ and \)\/
(i) h and /\/\C/l\CI
(@ () (I /\/\)\

Cl Cl
BRIP NERTINEUN
(c) (')\)Cxl/ (I AN

Cl

@ 0 A g

Identify the products X and Y in the given reaction,

CH3—C|H—CH3+I\/|g Dryethers s _ D20 oy

Br
(@) X= CH3—C|H — CH,Mg, Y = CH;CH,CH,0H

Br

MgBr D

() X=CHy—CH—CH; Y= CH;— CH—CH,
l\l/IgBr (l)D

(d) X=CH;— CH—CH,Mg ¥'= CH;— CH — CH;
Elir Cl)H

Which of the following alkyl halides is hydrolysed by S,2
mechanism?

(@) CgHsCH,Br (b) CH;Br

() CH,=CHCH,Br (d) (CH,);CBr

Arrange the following CH;CH,CH,CI (1), CH3CH,CHCICH; (1I),
(CH5),CHCH,CI (I1) and (CH;);CCI(1V) in order of decreasing
tendency towards Sy2 reaction

(@ I>ll>I>Iv (b) M>IV=>I>I

@ l>I>l>IV (d) IV>Ill>I1>I

The end product (B) in the following sequence of reactions is
KCN H*/H,0

CH;Cl —= [A] —= [B]

CHEMISTRY

30.

31.

32.

33.

34.

35.

36.

(a) CH,COOH (b) HCOOH
() CHyNH, (d) CH,COCH,

Which of the following is an example of S,2 reaction?

(@) CH3Br+ OH™—> CH;0H + Br~

(b) CHy— ClH — CHy + OH —> CHy; — c||-| — CH,"Br

Br OH

() CH3CH,0H —2= CH, = CH,

Assertion : Ethyl chloride is more reactive than vinyl chloride

towards nucleophilic substitution reactions.

Reason : Vinyl group is electron-donating.

(@) 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.

The most reactive nucleophile among the following is

(a) CH;0” (b) CgHsO™

() (CH;),CHO™ (d) (CH;3);CO™

When CH;CHCICH,CHj is treated with alcoholic KOH, the
major product is

(@) CH;—CH=CH—CH,

() CH,= CH— CH,— CH,

() CH;— CHOH — CH,— CHj

(d) CH; — CH, — CH, — CH,§

Match the column | and column Il and mark the appropriate choice.

Column | Column Il
(A) NaBr (i) | CH;CH(Br)(CH,),CH
CH3(CHy)s0H 60, 2 )] &R CRBINIER )L,
B Conc.HCI5 (i) | CH3CH,CH,CI
: (CH;);COH room temp. ' e
(O) | CH,CH(OH)(CH,),CH; B s, | (iil) | (CH3);CCl
(D) | CH,cH,CHy0H 2%y |(iv) | CH3(CHy)3Br
(@) (A) = (iv), (B) — iii), (C) — (i), (D) — (ii)
(b) (A) = (iv), (B) — (iii), (C) — (ii), (D) — (i)
(@ (A) —(iii), (B) — (iv), (C) — (i), (D) — (ii)
(d) (A) — (iii), (B) = (iv), (C) — (ii), (D) — (i)

Statement | : Boiling point of alkyl halides increases with
increase in molecular weight.

Statement Il : Boiling point of alkyl halides are in the order
Rl > RBr > RCl > RF.

(a) Both statement | and statement Il are correct.

(b) Both statement | and statement Il are incorrect.

(c) Statement | is correct but statement Il is incorrect.

(d) Statement Il is correct but statement | is incorrect.

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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37.

38.

39.

40.

41.

42.

43,

(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.

Which of the following compounds will show retention in
configuration on nucleophilic substitution by OH™ ion?

Br

(a) CH3—C:—H (b) CH3—$H—Br
C6H13 CGHS

() CH3—(|iH—Br (d) CH3—|CH—CHzBr
CH, C,Hs

Statement I : Alkyl halides are soluble in organic solvents.
Statement Il : Alkyl halides are highly soluble in water.
(a) Both statement | and statement Il are correct

(b) Both statement | and statement Il are incorrect

(c) Statement | is correct but statement Il is incorrect

(d) Statement Il is correct but statement | is incorrect

Assertion : RBr reacts with AgNO, to give ANO,.

Reason : AgNO, 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.

The best method to prepare neo-pentyl chloride is

(a) (CHs);CCH,O0H 2

(b) (CHs);CCH,0H —2

SOCl,, pyridine

(c) (CH,;);CCH,O0H O

(d) (CH;);CCH,0H —27—

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.

Which of the following halides is not correct according to the
name and classification?
(@) CH;CH,C(CH;),CH,I = 1-lodo-2, 2-dimethylbutane,
(Primary haloalkane)
— 2-Chloro-3-methylbutane,
(Secondary haloalkane)
(c) CH;C(CI)(C,H5)CH,CH;— 2-Chloro-2-ethylbutane,
HyC Cl (Secondary haloalkane)
[

(d) CH;CH,CHCHCH,CH; — 3-Chloro-4-methylhexane,
(Secondary haloalkane)

The major product 'Y" in the following reaction is

(b) (CH),CHCH(CI)CH,

cl
E:IZ);\lta PRLLIENY
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44,

45.

46.

47.

Br
(@ RK (b)
Br
Br HO
() \H\ (d) \H\
Assertion : Polar solvent slows down S,2 reactions.
Reason : CH;— Br is less reactive than CH;Cl.
(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.

Identify the products (A) and (B).

() CHy— ?H A TH — CH, 2HONay ()

Br  CH;
CH,
(i) CHy=C— CH,CH; o (B)
CH,

(b)  (A) —> CH3CH — CH(CH5),
' CH,

(B) H BI’— CHZ_ C_ CHZ_ CH3
|

ONa
B)—> BrCHZ—%— CH,CH,

I

Br
() —> CH;— ClH — CH,CH,

Br
Statement I : Sy 1 mechanism is facilitated by polar protic
solvents like water, alcohol etc.
Statement Il : CcHCH(C4Hs)Br is less raective than
CgHsCH(CH,)Br in Sy 1 reactions.
(a) Both statement | and statement Il are correct.
(b) Both statement | and statement Il are incorrect.
(c) Statement | is correct but statement Il is incorrect.
(d) Statement Il is correct but statement I is incorrect.

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 thli major product of the following reaction?

3

CH3—CH—C|H—CH3+ HO—>

OH
(@) CHCH—CH—CHy (b) CHyCH— CH— CH,
by G b
CH,
() CH3—C|—CH2CH3 (d)  CHyCH,CH,CH,CH,CI
cl

50. Which of the following compounds can vyield only one
monochlorinated product upon free radical chlorination?
(@) 2, 2-Dimethylpropane (b) 2-Methylpropane

() 2-Methylbutane (d) n-Butane
51. Consider the following reaction and identify X and Y.
CH,CH,CH, alc. KOH X Br, v

(@) X =CH,CH=CH,, Y=CH3—$H—CHZBr

Br
(0 X=CH3—c|H—c|-|3, )/=CH3—C|H—(:H3

OH Br
(d) X =CH;CH=CH,, Y= CH;CH,CH,Br
52. Which of the following haloalkanes is most reactive?
(@) 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
(@) 2-chloropropane and chloromethane
(b) chloropropane and chloroethane
(c) 2-chloropropane and chloroethane
(d) chloroethane and chloromethane.

54. Match List with List I.
1-Bromopropane is reacted with reagents in List | to give
product in List II.

List | (Reagent) List Il (Product)

A. | KOH (alc.) l. Nitrile

B. | KCN (alc.) Il. Ester

C. | AgNO, Ill. | Alkene

D. | H;CCO0Ag IV. | Nitroalkane
Choose the correct answer from the options given below :
(a) A-l, B-lIl, C-IV, D-Il (b) A-llI, B-I, C-IV, D-II
(c) A-l, B-II, C-lll, D-IV (d) A-lv, B-lI, C-II, D-I

CHEMISTRY

55. Which of the following reactions does not take place?
(@) C,HsBr + KNO, —> C,H; — O — N =0 + KBr

0
(b) C,HBr + AGNO, —> C,Hs — N< + AgBr
0

() CyHsBr + AgCN —> C,HNC + AgBr
(d) CHsBr + KCN —> C,HNC + KBr
56. Assertion : Nucleophilic substitution reaction on an optically

active halide gives a mixture of enantiomers.

Reason : The reaction should be in accordance with Sy1

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 product7

. Br C ONa
B (Minor) (Major)
r
| oN
(i) CH;— C— CH cm%
C,HOH
CH,
CH,= Cl— CH,CH; + CH; — C = CHCH;
CH; CH,
(Minor) (Major)
CH; CH;
C,H;ONa
(iii) CH, Cl C— CH,CH, W
CH; Br
CH; CH,

clH3 CH,

CH;— C— C = CH— CHy + CHy — C— C— CH,— CH,
CH, CH,

(Major) (Minor)

i) and (ii)

i) and (iii)

i) and (iii)
i) only

o~ — —

Br

58. Assertion : CH;— CH— CH,CH; on reaction with alcoholic

KOH gives CH;CH = CHCH; 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.

60.

61.

62.

Which one of the following is not correct order of boiling
points of the alkyl halides?

(@) CHCly > CH,Cl, (b)
(c) (CH;)5CCl > (CH5),CHCH,CI
(d) CHs(CH,);Cl > CH3CH,CHCICH,

Match the isomers given in column | with their names given
in column Il and mark the appropriate choice.

CHB(CH2)3C| > CHB(CHz)ch

Column Il
2-Bromo-3-methylbutane

Column |
(A) Br (i)

(B) (ii)
)\/\Br
Q) /j/\ Br (iif)

2-Bromopentane

1-Bromo-3-methylbutane

(D) | Br (iv) | 1-Bromo-2-methylbutane

= (iii), (B) = (i), (C) = (iv), (D) = (ii)
i = (iii), (€)= (i), (D) = (i)

c , (B) = (ii), (C) = (iii), (D) = (iv)

d)  (A) = (i), (B) = (iii), (C) = (iv), (D) — (i)

Match the reactions given in column | with the type of reaction
mentioned in column Il and mark the appropriate choice.

Column | Column 1l

,\
=

(A) CH3—C|H—C|H—CH3 + C,H;ONa [-elimination

Br CH3 OC2H5

CH,

(B) AgOH (ii) [Sy1 nucleophilic
CH;CH,Br 225 CH,CH,OH -

(C)|CH;CH = CH, + HBr (iii)|Sy2 nucleophilic

Peroxide substitution

—>CH;CH,CH,Br

(D)|CH; — CH,Br + alc. KOH (iv)|Kharasch effect

iv), (B) = (i), (C) = (ii), (D) — (iii)
ii), (B) = (iii), (C) — (iv), (D) — (i)
i), (B) = (ii), (C) — (iv), (D) — (iii)
iii), (B) = (i), (C) = (i), (D) — (iv)
Identify 'Z" in the following sequence of reactions
alc. KOH NBS, hv alc. KCN
C3Hil X—% Y- 4
(@) (CH;),CH—CN (b) Br— CH=CH—CN
(0 CH, =CH—CH,CN (d) CH,=CH—CHBr—CN

I Haloarenes

63.

Arrange the following compounds in order of increasing dipole
moment: toluene (1), m-dichlorobenzene (11), o-dichlorobenzene (Il1),
p-dichlorobenzene (IV).
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64.

65.

66.

67.

68.

69.

70.

V<l<Il <l
V<l <<l

(@) I<lV<lil< (b)
(@ IWW<l<lll<Il (d)

The halide which does not give precipitate when warmed with
alcoholic AgNO; solution is

(@) chlorobenzene (b) benzyl chloride
(c) allyl chloride (d) tert-butyl chloride.
Which one of the following will react fastest with aqueous NaOH?
CH, CH,
(@) (b) [:i:]
0
cl [l

CH,—C—dl
o [OF

Which of the following will give yellow precipitate on shaking
with an aqueous solution of NaOH followed by acidification
with dilute HNO5 and addition of AgNO5 solution?

|

(@) @ (b) I—@—CHZCI
CH,l
(©) @u @ c,—<O)-br

Br
alc KOH

|
CH— CH,Br
[:::]/ NaNH,

A and B are

(@) A:@/CH:CHZ,B:@

C=CH
(b) A= ,B=

c=c @/CHZCHQCECH

C=CH C=C— CH,
© A-(O) 8-(0)

Which of the following on treatment with NaNH, in liquid NH,
gives m- anisidine?

(a) o0-Bromoanisole (b) m-Bromoanisole

(c) Both (a) and (b) (d) p-Bromoanisole

Which of the following is a free radical substitution reaction?

CH, ) CH,Cl
@) @ +c|2%)©

Anhy. AlCI
(b) @ 4y A,

CH,Cl CH,NO,
(@ @ +AgNO, — @

) CH3CHO + HCN — CH;CH(OH)CN

(d

Fluorobenzene can be conveniently prepared by

) heating benzene diazonium tetrafluoroborate

) treating benzene with F,

c) the action of phenol with SFg

d) treating benzene with freon in presence of anhyd. AICl;.

NaNH,
CHyCH,Cl

C=C— CH,—CH,

CH,
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71.

72.

73.

74.

75.

76.

77.

78.

79.

0-Chlorotoluene on oxidation with KMnO, and then react with
methylchloride in presence of Na and ether gives

(@) 2-methylbenzoic acid  (b) o0-chlorobenzyl alcohol
(c) o-chlorobenzaldehyde (d) chlorobenzene.

Benzene reacts with n-propyl chloride in the presence of
anhydrous AICI; to give

(a) 3-Propyl-1-chlorobenzene (b)
(c) iso-propylbenzene (d)

{O)CH=CHCH, + HBr —>?

Major product of this reaction is

@—CHzclHCH3

© {O)-CH,CHCHB ()

The compound
Br

@ +2L|%A+L|Br

Identify the product ‘A"

(@) CgHsli (b) CHsLi () CgHali, (d)  CgHsLiBr
Bottles containing CgHsl and CgHsCH, ! 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 HNO; and
some AgNOj; solution added. Solution B gave a yellow precipitate.
Which one of the following statements is true for the experiment?
(a) Addition of HNO; was unnecessary

(b) A was CgHsl

(c) A was CgHsCH,l (d) B was CgHsl.

Which of the following is the best synthesis of
1-bromo-3- chlorobenzene?

n-propylbenzene
no reaction.

@—ClHCHZCH3

no reaction.

@/ HNO, Zn _ HONO_  CusBr
H,50, HCl ” Cold
@/Noz a, Zn _ HONO_  CujBr,
AICI3 HCl ~ Cold
@/ Br Cl, . H,S0,
H so4 AlCl,” 60%
Br
—&
Alcl,

The reactivity of the compounds (i)MeBr, (i) PhCH,Br, (iii) MeCl,
(iv) p-MeOCgH,Br decreases as

(@) (i) > (i) >(iii) > (iv) (b) (iv) > (i) >(i) > (iii)

(@) (iv) > (iii) >(i) > (ii) (d)y (i) > (i) >(iii) > (iv)

The decreasing order of reactivity of

m-nitrobromobenzene (1); 2,4,6-trinitrobromobenzene (I1);
p-nitrobromobenzene (Il); and 2,4-dinitrobromobenzene (1V);
towards OH™ ions is

(@ I>l>N>1v (b)
(@ IV>Il>Il>I (d)

0-Chlorotoluene reacts with sodamide in liquid NH; to
give o-toluidine and m-toluidine. This proceeds through an
intermediate

H>1V>Il>1
>1V>1>I

CHEMISTRY

80.

81.

82.

83.

CH, CH; CH, CH,

0 Q w0 Q e

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.

Statement | : 0-Dichlorobenzene has higher melting point
than p-dichlorobenzene.

Statement Il : Stronger the van der Waal's forces of attraction,
lower is the melting point.

(a) Both statement | and statement Il are correct.

(b) Both statement | and statement Il are incorrect.

(c) Statement | is correct but statement Il is incorrect.

(d) Statement Il is correct but statement | is incorrect.

Which of the following is not correctly matched with its IUPAC
name?

(a) CHF,CBrCIF
(b) (CCly);CCl

: 1-Bromo-1-chloro-1,2,2-trifluoroethane
: 2-(Trichloromethyl)-1,1,1,2,3,3,3-heptachloro
propane

() CH;C(p-CIC4H,),CH(Br)CH; : 2-Bromo-3,3-bis-
(4-chlorophenyl)butane
(d)  0-BrCgH,CH(CH;)CH,CH; :2-Bromo-1-methylpropylbenzene
Match the column | with column II and mark the appropriate

choice.

Column | Column 11
(A) Cl (i) |CH;CH,CH,Br
cl, Na
FeCl; ether
(B) ?Hg (i) | OH
KOH
CH;
%H3 NO,
HBr
CH3_ﬁ Peroxide
CH,
@ ] d (iif)
conc. HNO,
conc. H,50,
cl
NaOH
dil. H*
NO,
(D) fl (iv) clH3
CH3—CH—CH3W c|-|3_c||-|
. HBr _
CH;CH= CHZW CH, —Br
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84.

85.

86.

87.

88.

(@) (A)—=(iv), (B) — (ii), (C) — (i), (D) — (i)
(b) (A) = (iii), (B) = (iv), (C) = (ii), (D) = (i)
(@) (A)=(ii), (B) = (i), (C) — (iii), (D) — (iv)
(d)  (A) = (i), (B) = iii), (C) = (iv), (D) — (i)

A compound X with molecular formula C;Hg is treated with
Cl, in presence of FeCl;. Which of the following compounds
are formed during the reaction?

0 Y © @ A,
H, c|-|3 CH3 CH;

T, » QL

Assertion : p-Dichlorobenzene is less soluble in organic solvents

than the corresponding 0-isomer.

Reason : 0-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.

Compound from the following that will not produce precipitate
on reaction with AgNOj is

DBr
@CH:CH—CHZ—Br

()
Br Br
% @ o O~

NH,

NaNO, + HCI Cu,Br, . )
0-5°C. X Y. Xand Yin the reaction are
+ = + -
N,Cl Br N,Cl Br
Br
(a) ; (b) '
+ - + -
N,Cl Br N,Cl Br

(© @ @ (@) @ : Q
Br Br Br

The end product (Q) in the following sequence of reactions is
OH

Cl, / FeCly p Na/ether 0

CH,
o (O

Zn
AA

o) @CI
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89.

90.

91.

9 o

Which of the following is the most reactive towards nucleophilic
substitution reaction?

(@) CICH,—CH=CH, (b) CH,=CH—Cl

() CHyCH=CH—Cl (d) CgHsCl

Identify A and predict the type of reaction.
OCH;

NaNH,
—>A

NH,

(a) and elimination addition reaction
Br

(b) and cine substitution reaction

and cine substitution reaction

(d) @\ and substitution reaction
NH,

Which of the following biphenyls is optically active?
CH,

|
CH,
Br Br

I Polyhalogen Compounds

92.

93.

94.

95.

Cyanoform is a acid than chloroform.
(a) weaker (b) stronger
(c) both acidic and basic  (d) neutral

Haloform reaction cannot be used to prepare
(@ CHF;  (b) CHCl; (c) CHBry (d) CHIy
1,3-Dichloropropane reacts with Zn and Nal and gives
(major product)

(a) propane (b) propene

(c) cyclopropane (d) n-propyl iodide.

A dihalogen derivative (4) 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) CH,CHCI, (b) CH,CI.CH,Cl

(c) Both (a) and (b) (d) None of these.
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96.

97.

98.

99.

When aqueous ethyl alcohol is distilled with bleaching powder,
the product obtained is

(a) acetone (b) trichloroacetone
(c) acetic acid (d) chloroform.
Westrosol is

(@) CHCl=cdl, (b) CI,CF,

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 Nal and C5Hg0
Hexachloroethane is also calledas __

(@) gammaxene (b) artificial camphor

artificial silk

Elimination reaction of 2-bromopentane to form pent-2-ene is
(A)  B-Elimination reaction

(B) follows Zaitsev rule

(C)  dehydrohalogenation reaction
(D)

(

(c) pyrene (d)

dehydration reaction.
a) (A)(B) (0 (b)  (A), (C), (D)
(© (8),(C), (D) (d) (A), (B), (D) (2020)
The major product formed in dehydrohalogenation reaction of
2-bromopentane is pent-2-ene. This product formation is based
on?
(@) Huckel's Rule (b)
() Hund's Rule (d) (2021)
The correct sequence of bond enthalpy of ‘C — X" bond is
(@) CH;—Cl>CH;—F>CH;—Br>CH;—|I
(b) CHy;—F < CHy— Cl < CHy— Br < CH;—|
(0 CH;—F>CH;—Cl>CH;—Br>CH;— |
(d) CH;—F<CH;—C>CH; —Br>CH;—|I (2021)
Which of the following is suitable to synthesize chlorobenzene?
(@) Benzene, Cl,, anhydrous AlCl,
(b)  Phenol, NaNO,, HCI, CuCl

Saytzeff's Rule
Hofmann Rule

(© HCI

NH,
3]

The incorrect statement regarding chirality is

(@) Sy1 reaction yields 1: 1 mixture of both enantiomers

(b) the product obtained by Sy2 reaction of haloalkane
having chirality at the reactive site shows inversion of
configuration

() enantiomers are superimposable mirror images of each
other

(d) a racemic mixture shows zero optical rotation.

. HCl, heating (2022)

(2022)

100.Some organic compounds are given in List | and their uses in

6.

List Il. Choose the correct matching.

List I List Il
(A) | Triiodomethane (i) solvent for alkaloids
(B) | p, p’-Dichlorodi- (ii) | propellant in aerosols
phenyltrichloroethane
(C) | Trichloromethane (iii) | antiseptic
(D) | Dichloromethane (iv) | insecticide
(@) (A) - (i), (B) - (iv), (C) - (i), (D) - (iii)
(b)  (A) - (iii), (B) - (iv), (C) - (i), (D) - (ii)
() (A)-(ii), (B) - (i), (C) - (iv), (D) - (iii)
(d) (A) - (iii), (B) - (i), (C) - (iv), (D) - (ii)

Selected Previous Years’
Questions (2020-2024)

The given compound CH=—CH — ClH — CH,CH;

X
is an example of .
(a) allylic halide (b)  vinylic halide
(c)  benzylic halide (d) aryl halide (2023)

The compound that will undergo Sy, reaction with the fastest
rate is

<:>/\Br (b)

@/ r (d) @)\Br

Major products A and B formed in the following reaction
sequence are

OH
PBr; alc. KOH
fj x> 8
(major) (major)

oo

(2024)

(2024)

CHEMISTRY
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Haloalkanes and Haloarenes

OJGHEGK POINT -1

1. (b) : GHsCl + KOHyyy —> C,HsOH + KCl
3
4 3 Sl 1
2. (c) : CH3CH, — CH — CH, — Br ; 1-Bromo-2-methylbutane
dry eth
3. (b)) RX 4+ Mg—S R — Mg — X
Grignard reagent

4. (a) : CICH,CH,CH,Br + KCN —— CICH,CH,CH,CN + 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.

OGHEGK POINT -2

CH, CH,
o al
FeCl3 +
cl
2. (0

3. (a) : Electron withdrawing groups like —NO, facilitate nucleophilic

substitution react|on in chlorobenzene
Cl
_Nos
conc. H 250,
NO
1-Chloro-4-nitrobenzene

1-Chloro-2-nitrobenzene
(Major)

(minor)
5. (a) :Ifonly aryl halide reacts with sodium in presence of ether, reaction
is called “Fittig" reaction.

@—0 +2Na+CI@ e
OJGHEGK POINT-3

1. (a)

2. (a) : Chronic chloroform exposure causes damage in liver and kidney
as CHCl; decomposes slowly into phosgene and hydrogen chloride.

CHC; + [0] S99 5 o, + HCl

CCl,0H
Chloroform Phosgene
Phosgene is an extremely poisonous gas.

3. (h) : Chlorofluorocarbons (CFCs) or freons are used as refrigerant in
refrigerators and air-conditioners.

4. (b): CHCly + [0] — COCl, + HCl
Phosgene

5. (a) : Freons are chlorofluorocarbons introduced into the atmosphere
from aerosol sprays and refrigerating equipments. They have a very long

CHEMISTRY

life time and when they reach stratosphere, they undergo photochemical
decomposition and destroy ozone by the following sequence of reactions :

CF,Cl, 25 CF,CI* + CI°
CFCl, s cFels + It
CI*+0;—>Cl0" + 0,
ao*+0—> " +0,

(> NEET Warmup

1
Bond energy

Order of bond length : C—1>C—-Br > C-Cl

2. (a) : Tertiary > Secondary > Primary.

3. (a):CH,=CH, + Cl, —> CH,CICH,CI
(Ethylene dichloride)

1. (a):Bond length o<

4. (b)
5. (b):CH3—CH:CH2+HI%CH3—C|H—CH3

|
6. (h) : Alkenes undergo electrophilic addition reaction.

7. (d):The replacement of halide group follows the order
F>Br>C>F.

This reactivity order has been explained on the basis of greater bond length
(maximum for C — 1) which lowers the bond energy and makes the molecule
less stable.

8. (d)
) _ Cly, 400 C .
9. (b) : CHyCH=CH, —20C, CICH,CH=CH,

10. (d) : CH;CH,CHCH; will undergo hydrolysis at the fastest rate because
I

Br
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 —> CH5F + AgBr
This reaction is known as Swarts reaction.

14. (d): AX + KOH —> ROH +KX

Alkyl halide  (aqueous) Alcohol
15. (c) : Tertiary halide shows Sy1 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) : C,HgBr + KCN —=> C,HsCN + KBr

Propane nitrile

17. (b)
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cl, cl
C Cl
18. (d):Q+1OCIZ%8/ 8+1OHCI
a

19. (d)
CH; CH,
20. (d)ZCH3—é—CI LN CH3—%++ cr
&, b,
CH; CH;
CHa—é* +oH =Ly CH3—|C—OH
éHs éH3

21. (b) : The carbocation formed in Sy1 reaction of alkyl halide is sp?
hybridised and trigonal planar in shape.

22. (o)
c *

23. (a) :CH3—?H—CH2—CH3 —2>CH2C|—C|H—CH2CH3 +

CHs CH

3
C|-|3—C|H—E|°:H—CH3
CH, d

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—1 < H—Br<H-Cl
Thus order of reactivity, H—1>H —Br > H - Cl

27. (c) :PCls 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.
C,HoOH + Hr M3 (OnC) s g o

reflux

29. (c) : Ethyl alcohol forms ethyl chloride with thionyl chloride in presence
of pyridine. buridi
CH,CH,0H + 50Cl, — ™€ 5 CH,CH,CI + SO, + HCl

NH,
NaNO, + HCl
30. (b):@ —
Diazotisation

Aniline

+ —
N = NC|

HBF,
@ Ha

Benzene diazonium
chloride

& - A
CeHsN,BF, —23 C.HqF + BF; + N,
Benzene diazonium
tetrafluoroborate

31. (d) : CH; group in toluene is an o, p-directing group, i.e. 0- and
p-chlorotoluene is obtained.

32. (o) 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. (h) : Chlorobenzene is prepared commercially by Raschig process.
cl

Fluorobenzene

2@ +2HCl 4 0, SuCh 220°C +2H,0

404 | Haloalkanes and Haloarenes

37. (a) <<Vl

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 111) 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 ). 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, Il will be more
reactive than | due to the presence of the electron withdrawing —NO, group,
C—Xbond becomes weak and undergoes nucleophilic substitution reaction.

38. (a) :@0 + NaOH —=2°€Cy @OH + NaCl

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.

N,CT al

CuCl/HCI

A

Diazonium salt Chlorobenzene

41. (d)

HNO -
12 (d): CsNH, — 22> ChgNicl B ENY T
43. (d) : Carbonyl chloride (COC,).
44, (c) : Carbon tetrachloride.
45. (a) : CHCI; gives carbylamine test.
ANH, + CHCI; + 3KOH ) —2— ANC + 3KCl + 3H,0

Alkyl isocyanide

46. (a)
47. (b):To prevent oxidation of CHCl; to COCl,, which occurs in the
presence of sunlight, it is stored in dark coloured bottles.
48. (b) : Carbon tetrachloride (CCl,) has tetrahedral structure and its four polar
C—Clbond 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) : CCl, is used as solvent in dry cleaning of clothes.

(> NCERT Corner

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): CHCH,CH,CI % CH3CH,CH,CN

Butane nitrile

H;0"
3. (a):CHy—Br+AgIN—> (H;-NZ(——>
W CH;NH, + HCOOH
(8)

4. (b) : CHyCH,CH,Br KO (Ethanold ey cy_ch, 4 KBr + H,0

n-Propyl bromide Propene
Ethanolic KOH causes dehydrohalogenation.

5. (d) : Tertiary alcohols are most reactive towards conc. HCI. Hence, the
reaction can be conducted at room temperature only, while primary and
secondary alcohols require the presence of a catalyst ZnCl,.

CHEMISTRY EI



6. (b) : Williamson's synthesis involves the formation of ethers by heating
alkyl halides with sodium or potassium alkoxides.
C,HsBr + CH30Na —> C,H;0CH; + NaBr
7. (b) : The isomer (2-chlorobutane) of the molecular formula (C4HqCl)
has an asymmetric carbon atom and is optically active.
H

|
C2H5—C|—CH3, C* - Asymmetric C-atom

cl
All the four valencies of central carbon atom are satisfied by different groups
or atoms.

8. (a) :RX+ Nal ——> Rl + 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 frans-alkenes predominate in this reaction. Thus
2-bromopentane gives frans 2-pentene.

Br
| H3C
CH3CH — CH,CH,CH; %@'0) H>C:C<CH N
2113

2-Bromopentane
trans-2-Pentene

H

10. (c) : Fluoro derivatives of alkanes can be obtained by halogen exchange
method using inorganic fluorides such as SbF;, AgF, HgF,, etc.
2C,HsCl + Hg,F, —> 2C,HsF + Hg,Cl, (Swart's reaction)

11. (b) : Primary alkyl halides prefer to undergo Sy2 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 HCI to propene even in the presence of benzoyl peroxide occurs according
to Markownikoff's rule.

HCI

CH3CH :CHZ w CH3_C|H_CH3
cl

. Na _
13. (d): ZRXWR 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
Xincreases, the reactivity of the alkyl halide towards Sy2 reaction decreases.
Therefore, MeX is most reactive.

16. (d)
17. (b)) = (A), (i) = (B), (i)~ (C), () - (D)
18. (a) : Allylic position is the carbon atom next to double bond hence, in
CH;CH =CH — C(CH,),
|
Br
— Briis at allylic position.

19. (a) : The reaction produces ester
RCOOAg + R’X — RCOOR’ + AgX

20. (b) : Diethyloromomethane is
Br

5 4 3l 2 1
CH;CH, — CH — CH,CH,4
Its IUPAC name is 3-Bromopentane.

CHEMISTRY

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 Cl, to give propylene
chloride which upon hydrolysis with aqueous KOH gives propylene glycol, i.e.,

cl
CHyCH = CH, —23 CH, — CHCI - CH,Cl 23K ch— cHOH - cH,0H

Propylene glycol

R
RN A O
22. (b):R—CH,—Br+1 reacton” |1 -/ -\ ----- ri—
H H
Transition state
R—CH,—I +Br~

23. (c) : Boiling points of isomeric haloalkanes decrease with increase in
branching.

24. (b)

25. (a) : CHyCH, — CHBr — CHj : 2-Bromobutane

26. (a) : CH;—CH—Br will give a racemic mixture on nucleophilic
|

GHs
substitution by OH™ ion since the alkyl halide has a chiral carbon atom.
During the S 1 reaction a mixture of enantiomers is formed which are present
in equal proportions.

27. () * CH3Cl + NH3 — CH3NH; + HCl
(excess)
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 ——> ANC + AgX
)
RX + KCN —> RCN + KX
®)
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 (4) because the
configuration of two groups, i.e., CH; and C,Hs 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 (4) 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 (-NO,) 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 CI™ ion becomes easy, therefore, 2,4,6-trinitrochlorobenzene is the
most reactive among given aryl halides.

CH,—CH=CH, C|-|2—c||-|—C|-|3

cl

34. (q): +HC —

(A)
(Markownikoff's addition)
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Cl

NO d OH OH
2 _ NO
35. (C)Z OH > 2 OH™ NOZ
—CI-
NO, NO, NO,
0 Na*
NO,
NaOH
-H,0

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):Clin 2,4,6-trinitrochlorobenzene is activated by three NO, groups
at o — and p-positions and hence undergoes hydrolysis most readily.

38. (b): Cl*is an electrophile formed by the following reaction.
AlCly + Cl, —> AlCl,” + CI
CI* 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.

CH, CH3 CH3
X
40. (b);© Ly, © @
X

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), (i) = (d), (iii) — (a), (iv) = (¢

NH, N,CI l
W]

45, (b) : (i) = (b), (i) = (d), (iii) = (e), (iv) = (a), (v) = ()
46. (b) : 1,2-dichloroethane is a vic-dihalide since two Cl atoms are present
on vicinal carbon atoms (adjacent).

NaNO, + HCI
273-278 K

47. (d) :Vicinal dihalides have halogens on adjacent C-atoms. Thus,
CH;CHCICH,CH,Cl is not a vicinal dihalide.
48. (c) : CCly is used as fire extinguishers under the name pyrene. The
dense incombustible vapours of CCl, 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, CH; — CHCl, in which both
halogen atoms are attached to the same carbon atom.
50. (d) : Ethyl alcohol retards the oxidation of CHCI; to phosgene as well
as it converts any phosgene formed to harmless diethyl carbonate.

COC|2 + 2C2H50H H (C2H5)2C03 + 2HC|

Diethyl carbonate

406 | Haloalkanes and Haloarenes

(> NEET Xtract

1. (b) : CHsCl, CH5F, CH,Br.
2. (b) : Primary benzylic halides show higher reactivity in Sy1 reactions than
primary alkyl halides. This is due to the greater stabilisation of the benzylic
carbocation intermediates by resonance.
3. (a) :(CH;);CMgCl + DOD —— (CH;);CD + Mg(0D)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.

0

l
4. (a):2R—MgX+H—C—0—CH, —CH;
(i) Dry ether
(i) H,0*

R—CH—R
I
OH

5. (c) : CH3CH,0™ : Sy2 attack
Since, substrate is tertiary allylic halide, so reaction follows Sy2 path
CHy  CH; CH, CH,

CH3—C=/C|§L?—(3BIr — CH,—C—C=C—Ph + Br
CH3CHZO’-j CH; Ph CH;CH,0  CH,
Me;CO/Me;COH : Bulky base leads to elimination.

6. (b) : Out of CH;COCHs, CH3CHO, CH;CH,CHO and (CH,),CHCHO, two
pairs containing a total of six carbon atoms are:

(i) CH;COCH; + CH;CH,CHO

(i) CH3CHO + (CH5),CHCHO

The alkenes which will give these pairs of compounds on ozonolysis are:

CH3>C=CHCH2CH3

2-Methyl-2-pentene

3
and _~ SCH— CH= CHCH;
CH,

4-Methyl-2-pentene
These two alkenes can be obtained as dehydrohalogenation products if the
alkyl halide is

Blr
CH;
N
CH— CH— CH,CH
CH3/ 23
3-bromo-2-methyl pentane
7. (a)
lCHZOH CH,l CH,
| - Il
B (0 GHOH 30 s | O | —T> G RLLEN
-2
CH,OH CH,l CH,l
Glycerol unstable
CH; |CH3 |CH3
-
G| = i > g~
I
CH, CH, CH;
unstable 2-lodopropane

9.  (a) : The stability of carbonium ions has the following order
CH,

® D &) ®
CHy < CHy — CH, < CH; — CH < CHy — C
I

I
CH, CH,
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®
therefore, the formation of CH; requires more heat and AH,° (the enthalpy
of ionisation of CH;Cl) will be maximum and AH,° is minimum.

%Ha %H3
10. () = CHyCHCH,MGBr + CH;OH I CH,CHCH + C,H;OMgBr

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) : CH;CH, — CH,Br a'”‘ﬁa% CH3CH= CH,

HBr
— 5 — (CH—
CH3COOH (20°C) CHs ClH CHs

v Br
cal,

12. (b):R—-COOAg + Br, —~—> R —Br+ C0O, + AgBr
The yield of alkyl bromide has the following order
R R

I I
RCH,Br > RCHBr > R—Cl—Br

1° bromide ~ 2° bromide R

3° bromide
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 Sy2 mechanism is governed by
steric hindrance. Thus reactivity of

1°R—X>2°R-X> 3°R7X>@~Br

2>1>3>4

15. (b) :Inl, I and Ill, 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
CH, . CH,
SN AT
—HBr

CH,Br N CH,
S Son
—Br

Since endocyclic (within ring) double bond is more stable than exocyclic
(outside ring) double bond, therefore, initially formed less stable free radical
(1) gets converted into the more stable free radical (Il) which then reacts with
Br, to give the product.

17 (b) : (CHs),CHOH 22825 (CH.),CHBr

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 Sy 1 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.

CHEMISTRY
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20. (a):CH; — CH,—CH, —Cl + CH; — CH — CH;§
1-Chloropropane 2-Chloropropane
\Lalc. KOH
CH; —CH=CH,
Prop-1-ene
21. (b) :ltis known as Swarts reaction.
H
[«
22, (d): /C\\CH
CH;CH,CH, cl 3

2-Chloropentane has a chiral carbon atom.

23. (a):CH;— H— Chy O s CH, — CH= CH, g™
Br
CH3CH,CH,Br —ia—> CH;CH,CH,|

24. (a) : Sy1 reaction proceeds with racemisation.
Cl @
25. (b): (i) will react faster because tert. carbocation AN will be

more stable.
Cl

(ii) /\/\/k will react faster due to greater stability of sec.

carbocation.

Dry eth
26. () :CH3—|CH—CH3+M9% CH, — CH— CH,
I
Br MgBr
00

D,0
—> CHy;— CH—CH,
I

0D

]
27. (b) : In Sy2 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 alky! halides most favourable
is methyl halide.

28. (a):Inthe Sy2 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.
KCN H*/H,0

29. (a) : CH5Cl CH,CN CH;COOH

30. (a) : Only 1° alkyl halides, i.e., CH;Br undergoes Sy2 reaction.

31. (c) : Due to resonance C—Cl bond acquires some double bond character
in vinyl chloride.

32. (a) : Although due to +/ effect of the CH; groups, (CH3),CHO™ and
(CH3);CO™ should be stronger bases but due to steric hindrance both are
weaker nucleophiles than CH;0™. Further, due to resonance C4Hs0™ 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 Sy 1 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 Sy, 1 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 =10 while reaction with O gives R — 0 — N =0. AgNO, is

0
predominately covalent.
40. (d)

41. (b) :lodides being less stable lose I,. The liberated I, is absorbed by
iodides to darken their colour.

42. (c) : CH3C(CI)(C,Hs)CH,CH;

cl

|3 2 1
CH; — C— CH, — CH,

|4 [

CH, — CH,

3-Chloro-3-methylpentane (tert. haloalkane)

cl - Br
EtONa* _ >\ HBr
43. (a): A

) ")
44. (c) : CHy — Bris more reactive than CH; — Cl. The C — Br has bond
dissociation energy of 293 kJ mol™" while C — Cl bond has its dissociation
energy of 351 kJ mol™". 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 CgHsCH(CgHs)Br is more
stable than that obtained from CgHsCH(CH;)Br because it is stabilized by two
phenyl groups due to resonance. Therefore the former bromide is reactive
than the latter in Sy 1 reactions.

47. (b) :Inallyl halides the p-orbital of the halogen atom is separated from
the T MO of the double bond by a saturated sp> hybridised carbon atom so,
the halogen in allyl halides can be easily replaced which is not in the case
of vinyl halides.

48. (@) :Cl— CH,— CH=CH, KO A 5 ) — c =,
allyl chloride propadiene
CH, CH,

I I
49. () : CH;CHCHCH; + HCl —> CH3CCH,CH; + CH3CH CHCH,
I

OH cl HyC Cl
Major Minor
The intermediate in the reaction is secondary carbocation that can change
to more stable tertiary carbocation by 1,2-hydride shift.

CH; CH; CH;
| 1,2-hydride | - |
CH;CHCHCH, ———> CH3CCH,CH; — CH3C|CH2CH3
+
cl
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50. (a) : All the hydrogen atoms in 2, 2-dimethylpropane are equivalent,
hence it can form only one monochlorinated product.
51, (a) : CHyCH,CHyl A< KM s i cH={cH,
X
CHy— CH=CH, 223 ey, — ClH — CH,Br
X
Br

52. (d) : The alkyl halides are highly reactive, the order of reactivity is
lodide > bromide > chloride > (nature of the halogen atom).
Tertiary > secondary > primary.
Thus 2-bromopropane is the most reactive.

CH, Chloromethane CH,

2-Chloropropane

54. (b):
Br — CH, — CH, — CHy ~2@e) ey — e — cH,

2-Methylpropane

\_) Alkene
KCN/(alc.) CH5CH,CH,CN
- Nitrile
gy, CH;CH,CH,NO,
Nitroalkane
CH,C00Ag CH;—COOCH,CH,CH;3
Ester

55. (d) : CHsBr + KCN ——— C,HsCN + KBr
Due to ionic nature, the attack by CN™ occurs through C atom and alkyl
cyanide is formed.

56. (a)
2In (A) @CHg 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) :(CH;); CCl > (CH;),CHCH,Cl is not correct as boiling point of

(CH5);CClis smaller than (CH5),CHCH,CI. It is due to large surface area and
shorter alkyl chain.

57. (c)

60. (d) 61. (b)
alc. KOH
62. (¢): CH;—CH,—CH,—| ————> (H;—CH =CH,
NBS, hv | A

HyC = CH — CHyCN <2< KN 1 e — CH— CH,Br

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 0-dichlorobenzene is much higher than that of
m-isomer. Toluene due to +/-effect of the —CH5 group has a small but finite
dipole moment, therefore, the overall order is IV < | < Il < Il

64. (a) : Only aryl halides, i.e., chlorobenzene, bromobenzene etc. are not
hydrolysed by warming with alcoholic AgNOj; solution and hence, do not give
precipitate.

0

I
CH, — C—l
65. (d) :@ + 2NaOHy) ﬁ)

I
CH,—C—0ONa
@ + H,0 + NaCl
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66. (c) : Only benzyl halides i.e., p-iodobenzyl chloride and o-chlorobenzyl
jodide undergo hydrolysis on shaking with an aqueous solution of NaOH.
Since yellow precipitate of Agl is obtained; therefore, iodine must be present
in the side chain and not in the nucleus.

CH,l
O 2 w0
cl 9893 vellow ppt.

I@—CHZCI% AgCl
(i) HNO3 \yhite ppt.
(iii) AgNO;3

B Br

CH CH, C=CH
_alc. KOH, NaNH,
@ NaNHZ T,
_c C = C — CH,CH
cH=Cla _CHCHC ’
—NaCI

68. (c) :Both o- and m-bromoanisole give the same benzyne which
ultimately gives m-anisidine.

cl
a) : CgHsCH; —=> CgHsCH,Clis a free radical substitution reaction.

69. (
70. (a) :Itis known as Balz-Schiemann reaction
PANSCT+ HBF, ——> PhNBF; —2-> PhF + BF, + N,
CH, COOH COOH
M 0 C
71. (a): [0?4 +Na + CHyCl —
I
Anhyd. AICI
72. () : CeHg + CHyCH,CHyCl VAL o b CH— ch,

73. (b) :@ érHCH2CH3 is more stable than @ CHngCHa

due to resonance.
Li
74. @ o(j Ether @ + LiBr

Aryl Lithium
75. : Since B gives yellow ppt. with AQNO3/HNO;, B must be C¢H5CH,l
and henceA is CgHsl.
NO,
C|2 LN
b) : AL HCI Cold
N a

CuzBr2

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

PhCH,Br (i) > MeBr (i) > MeCl (jii) > p-MeOCgzH,Br (iv)
78. (b) : Reactivity decreases as the number of NO, groups at o- and
p-positions with respect to Br decreases. m-nitrobromobenzene is, however,

CHEMISTRY

less reactive than the p-nitrobromobenzene since the NO, group at m-position
cannot stabilize the intermediate carbanion by resonance. Thus the order is
>1V>Il>l

79. (b) : The formation of a mixture of 0- 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): CH30H + CgHsMgBr ——> CgHg + Mg(OCH;)Br

81. (b) : Among dichlorobenzenes, the p-isomer being symmetrical packs
closely in the crystal lattice and hence, has much higher melting point than
0- and m- isomers.

|Br CCly
82. (d):[yCH—C—  Cht—C—al

F ccly

2-(Trichloromethyl)-
1,1,1,2,3,3,3-
heptachloropropane

1-Bromo-1-chloro-
1, 2, 2-trifluoroethane

cl

HCl — CH,CH,

CH,
cl
2-Bromo-3,3-bis-
(4-chlorophenyl) butane

83. (b)

84. (a) :—Clgroup 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)

1-Bromo-2-(1-methylpropyl)
benzene

. _
N,Cl Br
NaNOZ/HCI
05°
88. (C X) 4

n Cl, / FeCly Na/ether
A
A) (P)

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.

OCH,4 OCH; OCH,4
H N
NH; NH,
NH3 |
Br _B} NH,
—br (Benzyne)

91. (d) : 0-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) : F, reacts with NaOH to give oxygen difluoride (OF,) and not
hypofluorite ion (OF") needed for haloform reaction. Hence, CHF; cannot be
prepared.
CH,CI CH

. ~ 2 Nal 5

9. (c): CHZ\CHZCI +In —=> CHZ\CII_|2 +InCl,.
1,3-dichloropropane Cyclopropane

95. (a) : Since the compound is a dihalogen derivative of a hydrocarbon
having two carbon atoms, it may be either CH;CHCI, or CH,CI.CH,Cl but only
the former corresponds to the given reactions so compound A is ethylidene

chloride.

CH,CHCI, 2lekOty = el 2K oy =y % Red ppt.
’\

A
Ethylidene dichloride

-H,0
CH;CHCl, 2% S CH, CH(OH), ——— CH4CHO
(A) Unstable Acetaldehyde
Ca0cl,
96. (d): CH3CH,0H —> CHCl4
97. (a)
98. (c) : This is iodoform reaction.
99. (b) 100. (b)
’ NEET Selected Previous Years’
Questions (2020-2024)
3
5 4 3 1 T
1. (a) :CH,— CH, — CH, — CH —CH3%

2-Bromopentane Dehydrobromination

Br Pl VN

/ 2-Pentene
Saytzeff product (major)
2-Bromopentane \ W\
1-Pentene
(minor)

3. (c) : The correct order of bond enthalpy is
CH; —F > CH; — Cl > CH; —Br> CH; — |

4. (a) : Arenes react with halogens in the presence of a Lewis acid like
anhydrous FeCl;, FeBr; or AICI; to yield haloarenes, e.g.,

cl
Anhy. AICl3
+cl, ——>

Benzene Chlorobenzene

+ HCl

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 sp

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 —ClH — CH,CH; is an allylic halide.

X

7. (d):Rate of Sy1 reaction increases as the stability of carbocation
formed, increases.

5 4 3 2 1 .
_  H— (W — 8. (a):
CH;— CH,— CH=CH—CH,
OH Br
Pent-2-
(More sfl?sﬂtu?:de alkene H.C HaC
is formed, Zaitsev's rule) H3C PBr3 3 alc. KOH 3
— _—
2. (b) :Itis an example of B-elimination, as the major product is 2-pentene A
(more substituted) not 1-pentene, hence it follows Saytzeff's rule. (A) (B)
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Anatomy of
Flowering Plants

SYLLABUS

NCERT Topicwise Analysis of Previous 5 Years’ NEET Questions

] No. of Questions Tissues; Anatomy of different parts of flowering
Topic 2020 | 2021 | 2022 | 2023 | 2024 Total plants : Roots, Stem and Leaf.
The Tissues - - - 1 - 1
The Tissue System - 1 1 - 2
Anatomy of Dicotyledonous and Monocotyledonous | 1 - - - 1
Plants
Secondary Growth 1 2 2 2 - 7

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.

NEET %Za 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:

() Meristematic tissues

(i)  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 :

e They are thin-walled and isodiametric without intercellular
spaces.

e The protoplasm is dense and devoid of reserve food material.
Vacuoles are absent. If present, they are small.

e The nucleus is large but the ratio between cell size and nucleus
(cyto-nuclear ratio) varies in different meristematic cells.

Nucleus

Cell wall

CERR o
Fig.: Typical meristematic cells
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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

Cortex

Protoderm

Initials of central

lind d cort
cylinder and cortex Root apical meristem

Initials of root cap

Root cap

Fig.: Root apical meristem
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Leaf primordium

Shoot apical

=

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.

() 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.

() 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:
()  Parenchyma (i)

Collenchyma (i)~ Sclerenchyma
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Parenchyma

The parenchyma tissues are
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,
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.

Nucleus
Intercellular space

= \/acuoles

Fig.: Parenchyma

Thickened corners

Protoplasm

Vacuole
Cell wall

Fig.: Collenchyma
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Lumen Pits
Thick cell wall
Lumen
INS
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 tracheids

e These are elongated or tube-like cells with
tapering ends.

e These are dead cells with narrow lumen and

—>  moderately thick lignified walls.

e The inner layers of the cell wall have
thickenings which vary in form.
Devoid of protoplasm.

e They are imperforated.

Xylem vessels

e |t is a long, cylindrical tube-like composite
structure formed from many cells.

e These are dead cells with large lumen and
comparative less lignified walls.

e 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

e These are sclerenchymatous fibres.

—»( o They have highly thickened walls and obliterated
central lumens.

e They may either be septate or aseptate.

Xylem parenchyma

e These cells are living and thin-walled, and their cell
walls are made up of cellulose.

> o They store food in the form of starch or fat, and other
substances like tannins.

e |t 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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On the basis of position of protoxylem and metaxylem, two different
types of conditions are observed.

()  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.

(i) 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
which is mainly responsible for the |
transportation of organic solutes i
(prepared food materials) from the
leaves (and other green parts) to the f
different growing regions and other |
parts of the vascular plants.

Components

Sieve tubes or sieve tube element

e These are long, tube-like structures, arranged longitudinally
and are associated with the companion cells.

o Their end walls are perforated in a sieve-like manner to

—>  form the sieve plates.

e 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.

Sieve pore
Sieve tube element

Phloem parenchyma

Companion cell

Fig.: Phloem

Companion cells

e They are specialised parenchymatous cells, which are
closely associated with sieve tube elements.

—> e They are connected to sieve tube elements by pit fields
present between their common longitudinal walls.

e Companion cells help in maintaining the pressure gradient
in the sieve tubes.

Phloem parenchyma

e 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.

o |t stores food material and other substances like resins,
latex and mucilage.

e Phloem parenchymais absent in most of the monocotyledons.

Phloem fibres

e Phloem fibres or bast fibres are made up of sclerenchymatous
cells.

o They are absent in the primary phloem but are found in the
secondary phloem.

> e 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.
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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.

m 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 | Thin cell wall
wall
(ii) |Intercellular space absent |Present

(iii) |Pectin deposition found at | No pectin deposition
the corners

(iv) [Polygonal in shape
(v) |Provide mechanical
support and provide
flexibility and allows
bending in plant

Isodiametric in shape
Perform function like
food storage, secretion
and photosynthesis

OJGHEGK POINT -1 >

1. Which of the following statements is correct?
(@) 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

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

(@) sclerenchymatous fibres (b) sclereids (@) secondary growth (b) primary growth
(c) bast (d) none of these. (c) apical growth (d) none of these.
3. Cells of collenchyma have thickened corners due to the depositionof 6. Axillary buds are derived from the activity of
(@) cellulose (b) hemicellulose (a) lateral meristem (b) intercalary meristem
() pectin (d) all of these. (c) apical meristem (d) parenchyma.
THE TISSUE SYSTEM Usually, an epidermis is single-layered but in the leaves of some

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.
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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.
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The stomatal aperture together with guard cells and subsidiary cells,
forms the stomatal apparatus.

Epidermal cells

Subsidiary cells
Chloroplast
Guard cells ———

Stomatal pore

Fig.: Diagrammatic representation : (a) stomata with bean-shaped guard cells;
(b) stomata with dumb-bell shaped guard cells

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. Ininsectivorous plants, trichomes act as digestive glands.

4. Inplants, 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.

| NEET@Q 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).

BlOLOGY K1

Different components of ground tissue systems are as follows:

Cortex

It lies between epidermis and the pericycle. It is further
differentiated into —

()  Hypodermis : It is collenchymatous in dicot stem and
sclerenchymatous in monocot stem. It provides mechanical strength.
(i) General cortex : It consists of parenchymatous cells. Its
main function is storage of food.

(i) 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

Phloem
Xylem Phloem
Cambium
: Xylem EH : Xl
Phloem & EHHTE yiem

(@ (b) (©
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.

(i)  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.

NEET% 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 —
(@) 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.

m 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.

O/GHEGK POINT -2 >

1. In plants, the epidermal tissue system comprises of epidermal
cells, (i) and (ii) .
(@)  (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
() dead
(d) parenchymatous.

3. The type of vascular bundle in the given figure is
(@) 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?
(@)  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.
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The internal organisation within the root is as follows:

()  Epiblema (i) Cortex (iii) ~ Stele

()  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.

(i) Cortex : Itis a simple, massive, homogenous zone consisting
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of several thin layers of unspecialised parenchyma cells with
conspicuous intercellular spaces.

7 Epiblema
0,

Cortex

Endodermis
Pericycle
Protoxylem

Metaxylem
Pith
Phloem

Fig.: T.S. of dicot root (Primary)

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.

() 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.

(i) Cortex:Inayoung 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
Endodermis

Pericycle
Phloem
Protoxylem

Metaxylem

Pith
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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

(i) |Endodermis |Less thickened and Highly thickened,
Casparian strips are  |Casparian strips
more prominent and  |visible only in young
no passage cells. root and passage

cells present.

(iii)  [Pericycle Gives rise to secondary|Gives rise to lateral
(lateral) roots and roots only.
lateral meristem.

(iv) [Vascular Diarch to hexarch Polyarch (more than 6).

bundles (2 to 6).
(v) |Conjunctive |Parenchymatous May be

tissue parenchymatous or

sclerechymatous.

Present (at the time of |Absent.
secondary growth).

(vi) [Cambium

(vii) [Secondary |Takes place. Absent.
growth
(viii) |Pith Small or absent. Large and well

developed.

Dicotyledonous stem

The young stem of dicotyledons is differentiated into epidermis,
cortex and stele.

()  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.

(i) 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.

Epidermis
; : Collenchyma
Epidermal hair Parenchy¥na
Epidermis Endodermis
Hypodermis Pericycle
Parenchyma
Endodermis Phloem
Pericycle Cambium
Vascular Metaxylem
bundle
Medullary rays Protoxylem
Pith Pith

Fig.: T.S. of dicot stem

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.

Epidermis
=— Hypodermis

Vascular
bundles
Phloem
Xylem
Ground
tissue

Fig.: T.S. of monocot stem

()  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.

(i)  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

(iv) |Endodermis |Single layered Absent
which is usually not
well differentiated.

(v) |Pericycle Made up of one Absent.
or more layers of
parenchymatous or
sclerenchymatous
cells.

(vi) |Medullary  |Found between the | Absent

rays vascular bundles.

(vii) |Pith Made up of Absent (Pith cavity is
parenchymatous present in stems).
cells situated
hollow in the centre
of stem.

(viii) | Secondary | Present Absent

growth

(ix) |Vascular (a) Vascular bundles | (a) Scattered,

bundles arranged in ring. throughout the

ground tissue.

(b) Conjoint,

(b) Conjoint,

collateral or collateral, exarch
bicollateral, and closed.
endarch and

open.

(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

(e) Bundle sheath

absent. present.
(f) Vessels arranged | (f) Vessels arranged
in rows (radial). inV orY shaped
manner.
(g) Phloem (g) Phloem
parenchyma is parenchyma is
present. 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.

()  Epidermis : It is the outermost layer of cells present on the

S.No. | Characters Dicot stem Monocot stem
() |Epidermis |Single layered with|Single layered without
hairs (trichomes). | hairs.
(ii) |Hypodermis | Collenchymatous | Sclerenchymatous
(i) | Cortex Made up of Absent but
several layers of parenchymatous
parenchymatous | ground tissue present
tissue. from hypodermis to
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, centre of stem.
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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.

BloLoGY K



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

Adaxial epidermis
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Palisade mesophyll

(K
(-7

Air cavity

Spongy mesophyll
Sub-stomatal cavity

Abaxial epidermis

Fig.: T.S. of dicot leaf

(i) 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:

()  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.
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Adaxial epidermis
Xylem

Mesophyll
Sub-stomatal cavity
Abaxial epidermis

Stoma

Fig.: T.S. of monocot leaf

(i)  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.

m 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 Isobilateral
(dicot) leaf (monocot) leaf
1. | Epidermis  |Stomata are Stomata are

absent or less
abundant on the
upper epidermis.

equally distributed
on both surfaces
of epidermis.

2. | Veins Do not run Run parallel to
parallel. Form one another.
reticulations.

3. |Mesophyll | Differentiated into | Undifferentiated.
two parts - upper
palisade and
lower spongy.

4. | Bundle Single layered, May be single or

sheath formed of double layered,
colourless and pOssesses
parenchymatous | chloroplasts and
cells. sclerenchymatous.

5. | Hypodermis | Collenchymatous

Sclerenchymatous
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OJGHEGK POINT -3 )

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
(0 Absence of phloem parenchyma
(d) Large vascular bundles located in peripheral region

3. Vascular bundle in the leaves of dicots are surrounded by
(@) epidermis

(b) bundle sheath cells
() 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
() presence of cortex
d)

(d) position of protoxylem.

5. Indicotyledonous roots, the initiation of lateral roots takes place in
(a) endodermal cells (b) cortical cells
() epidermal cells (d) pericycle cells.

[NEET <= 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

cambium

Primary
xylem

Pith Interfascicular

cambium

Phellem

Phellogen

Cambium ring
Fig.: Secondary growth in a dicot stem (diagrammatic) - stages in transverse view
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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
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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
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.

= Phloem

Sap wood

i3
%! Heart wood
<

Annual rings
Xylem rays

Fig.: Stem (a pair) in T.S. showing
sap wood and heart wood.
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These parenchymatous

cells soon rupture the Epidermis
epidermis, forming a Compleenry

lens-shaped opening

called lenticels. Cork cambium
Lenticels permit the

exchange of gases Secondary
between the outer cortex

atmosphere and the
internal tissue of the
stem. These occur in most woody trees.

Fig.: Lenticel

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.

Epiblema

Cortex

Endodermis

Primary phloem

Pericycle

Protoxylem

Conjunctive parenchyma
Metaxylem (primary xylem)

Epiblema
Cortex

Endodermis
Pericycle

Cambium

Primary phloem

Primary xylem

Secondary phloem
(Consist of sieve tubes,
companion cells and
phloem parenchyma)

Epiblema
Cortex
Endodermis
Pericycle

Cambium
Secondary xylem

(Consist of | Primary
onsist of vessels,
tracheids and xylem phloem
parenchyma)
) 4
Cork
Secondary xylem 4z
o I['@W//é% Phellogen

(gets crushed)

Primary phIoR::: \\‘ %7//%&\\§§." Pg;“f:g;:}'“

Secondary phloem
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m 7. Differentiate between soft wood and hard 3, what is phellogen? What does it produce?

Ans. : S.No.

OJGHEGK POINT-4 >

1.

wood.

Soft Wood Hard Wood

(i) [Produced by gymnosperms.|Produced by angiosperms.
Example : Pinus, deodar  |Example : Teak, sal, neem,
mango.

(ii) |It lacks vessels hence also [It has vessels hence also
known as non-porous.  |known as porous.

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.

Interfascicular cambium is found

(@) between pith and vascular bundle

(b) between primary xylem and primary phloem
(c) inthe epidermis

(d) outside the vascular bundle.

Lenticels are small pores with which of the following common
attributes?

(@) They allow exchange of gases.

(b)  They are always remains closed.

(c)  Their opening and closing is not regulated.
(d) Both (a) and (c)

Cork cambium and vascular cambium are
(a) parts of secondary xylem and phloem
(b) parts of pericycle

(c) lateral meristem

(d) apical meristem.

Vascular cambium in roots takes its origin from

(a) pericycle (b) conjunctive parenchyma
() pithrays (d) both (a) and (b).

Early wood is formed in dicot plant during

(@) spring season (b)  winter season

(c) autumn season (d)  summer season.

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.

i%%i Important Formulae/Facts
\&/

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.

(> NEET Warmup

(c) different origin and perform common function

I The Tissues

1.

A tissue represent a group of cells having
(@) similar origin and perform common function
(b) common origin and perform different function

128 | Anatomy of Flowering Plants

2.

(d) different origin and perform different function.

The meristem which occur at the tips of roots and shoots and
produce primary tissue are called
(a) intercalary meristem
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b) apical meristem
¢) 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.
(@) AandB are correct (b) Only Cis correct
() AandC are correct (d) A, B, Care correct.
4. Which of the following statement is not correct regarding
parenchyma?
(@)  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?
(@) Mango tree (b) Pinus
()  Eucalyptus (d) Rose
6.  Cell walls are thickened at the corners in collenchyma due to
deposition of
(@) suberin (b) lignin
() hemicellulose and pectin (d) calcium.
7. Collenchyma is
(a) living and contains chloroplast
(b) dead and hollow
() 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
() collenchymatous (d) epidermal cells.
9. Select the incorrectly matched option.
(@)  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
(@) protoxylem lies toward the outside and metaxylem lies
inward
(b) metaxylem lies toward the outside and protoxylem lies
inward
() 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. 1. These tissues are found as layers or in patches.
Il.  They consist of cells which are thickened at the corners.
lll.  They often contain chloroplast.
IV.  Intercellular spaces are absent in these tissues.
V. They provide mechanical support to growing parts of plants.
BlOLOGY K1

13.

14.

15.

16.

17.

18.

The above characters are attributed to:

(a) Vascular tissue (b) Collenchyma

(c)  Parenchyma (d) Simple sclerenchyma
Bamboo and grasses elongate by the activity of

(a) secondary meristem (b) lateral meristem

(c) apical meristem (d) intercalary meristem.

Read the given statements and select the correct option.
Statement | : Phloem transports the food materials usually
from the leaves to other parts of the plant.

Statement Il : Phloem in the angiosperm is composed of
sieve tube elements, companion cells, phloem parenchyma and
phloem fibres.

(a) Both statement | and statement Il are correct.

(b) Both statement | and statement Il are incorrect.

(c) Statement | is correct but statement Il is incorrect.

(d) Statement | is incorrect but statement Il is correct.

The functions of sieve tubes are controlled by
(@) cytoplasm of sieve tube cells

(b) nucleus of sieve tube cells

() nucleus of companion cells

(d) cytoplasm of companion cells.

Which among the following is a true statement?
(a) Vesselis long cylindrical tube-like structure.
(b)  Vessel have tapering ends.

(c)  Tracheids are living cells.

(d) Tracheids have protoplasm.

Complex tissue includes

(a) collenchyma (b) apical meristem

(c) phloem (d) mesophyll.

The function of a xylem vessel is conduction of

(a) food (b) water and minerals
() hormones (d) all of these.

I The Tissue System

19.

20.

21.

22,

23.

Ground tissue system includes

(a) all tissues except epidermis and vascular bundles
(b) epidermis and cortex

() all tissues internal to endodermis

(d) all tissues external to endodermis.

Which of the following is not a part of epidermal tissue system?

(a) Companion cells (b) Trichomes

(c)  Root hairs (d) Guard cells

Cuticle is absent in

(@) stem (b) leaves

(c) flower (d) root.

The __ 1 are unicellular elongation of __II___ cells and help
absorb __lI and __IV__ from soil.

Fill in the blanks with appropriate words.

(@)  I-trichomes, Il-hypodermal cells, lll-calcium ions, IV-vitamins
(b) I-roots hairs, ll-epidermal cells, Ill-water, [V-minerals

(c)  I-roots hair, ll-hypodermal cells, ll-calcium ions, [V-water
(d) I-trichomes, Il-endodermal cells, Ill-water, [V-other elements
Conjoint vascular bundles are common in

(@) roots (b) stems

(¢) leaves (d) both (b) and (c).
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24,

25.

26.

27.

28.

Trichomes help in

(@) preventing water loss due to transpiration
(b) gaseous exchange

(c) providing mechanical strength

d)

(d) all of these.

In grasses, the guard cells are

(a) kidney-shaped (b) barrel-shaped

()  dumb-bell shaped (d) bean-shaped.

In dicotyledonous stems, is present in between xylem and
phloem.

(@) pericycle (b) cambium

(0 pith (d) cortex

Subsidiary cells are the specialised cells in the
(a) vicinity of guard cell (b) vicinity of stomatal cell
() absence of stomatal cell (d) absence of guard cell.

Which of the following is responsible for producing the second-
ary tissues in plants?

(a) Fascicular vascular cambium

(b) Interfascicular cambium

() Cork cambium

(d) All of these

I Anatomy of Dicotyledonous and

29.

30.

31.

32

33.

34,

35.

Monocotyledonous Plants

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.

The large, empty and colourless cells present at intervals on the
upper surface of grass leaf are called

(@) bulliform cells (b) palisade parenchyma

(c) spongy parenchyma (d) accessory cells

Which cells possess chloroplast and regulate the opening and
closing of stomata?

(a) Cuticle cell (b) Stomatal cells

() Guard cells (d) Subsidiary cells

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).

The shape of spongy parenchyma in dorsiventral leaf is

(a) oval (b) square

(c) rectangular (d) pentagonal

Conjunctive tissue is made up of .

(@) parenchymatous cells, i.e., in between the xylem and

phloem

(b) sclerenchymatous cells, i.e., in between the xylem and
phloem

() collenchymatous cells, i.e., in between the xylem and
phloem

(d) meristematic cells, i.e., in between the xylem and phloem
The innermost layer of cortex is called
(a) epidermis (b)
() endodermis (d)

Casparian strips
pericycle
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36.

37.

38.

39.

40.

41.

42.

43.

44,

The waxy material deposited in the Casparian strips of the
endodermis is .

(a) pectin (b)
(¢) cellulose (d)
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.

Pericycle is present

. just above the phloem

[l.  on the inner side of endodermis
Select the correct option.

(@) lis correct, but Il is incorrect.
(b) Il'is correct, but | is incorrect.
(¢) land Il are correct.

(d) TlandIlare incorrect.

Consider the following statements and select the correct

option.

[ Inadicotroot, there are more than six (polyarch) xylem bundles.

Il.  The innermost layer of cortex in a dicot root is endodermis.

lll. In a dicot root, the phloem masses are separated from
the xylem by parenchymatous cells that are known as the
conjunctive tissue.

a) listrue, but Il and Il are false

b) Ilis true, but I and IIl are false

¢ lisfalse, but Il and Il are true

d) s false, but I and Il are true

suberin
lignin

0
(a) radial vascular bundle

(b) large and well-developed pith

(c) polyarch xylem bundle

(d) both (b) and (c).

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-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
In dicot stem, vascular bundles are

(a) numerous scattered

(b) arranged in aring

() without cambium

(d) surrounded by bundle sheath.

In the leaf, vascular bundles are found in the

(a) veins (b) palisade tissues

(c) lower epidermis (d) upper epidermis.

The stele is composed of

(@) vascular bundle only (b) pith and vascular bundle

(c) cortex and endodermis  (d) pith and cortex.
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I Sccondary Growth

45.

46.

47.

Periderm includes

[ phellem

Il phellogen

lll.  phelloderm

Select the correct option.

(@ landll (b) Nandlll
(@ landll (d I, 1rand 1l

When cut horizontally both, spring and autumn wood appear in

concentric rings known as .

(a) heartwood (b) late wood

(0 sapwood (d) annual ring

Read the given statements.

. During secondary growth, a complete ring is formed by
vascular cambium.

Il.  Interfascicular cambium originates from medullary ray cells.

Il Vascular cambium form xylem on the inside and phloem on
the outside due to differential action of hormones.

48.

49.

50.

Select the correct combination of option.
(@) landll (b) Nandlll
(¢ Tlandlll (d I 1rand N

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-autumn wood; B-spring wood

(b)  A-spring wood; B-autumn wood

() A-autumn wood; B-late wood

(d)  A-spring wood; B-early wood

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.

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.

> NCERT Corner

I The Tissue System

1.

Epidermal tissue system does not include
(a) trichomes and root hairs (b) simple permanent tissues
() stomata (d) cuticle.

Mesophyll cells are found in
(a) roots (b) stem
(c) leaves (d) flower

Which of the following statements is not true for stomatal apparatus?
(@)  Guard cells invariably possess chloroplasts and mitochondria.
(b) Guard cells are always surrounded by subsidiary cells.

() Stomata are involved in gaseous exchange.

(d) Inner wall of guard cells are thick.

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.

Exchange of gases and transpiration process is requlated by
(@) lenticels (b) stomata
(c) hydathodes (d) pneumatophores.

Identify A to D in the given diagrams and choose the correct option.

(@) A-Epidermal cells, B-Guard cells, C-Subsidiary cells,
D-Chloroplast

(b) A-Epidermal cell, B-Subsidiary cells, C-Chloroplast, D-Guard
cells

BlOLOGY K1

10.

11.

(c)  A-Epidermal cells, B-Chloroplast, C-Subsidiary cells, D-Guard
cells

(d) A-Guard cells, B-Chloroplast, C-Subsidiary cells, D-Epidermal
cells

Read the given statements and select the correct option.

| Epidermal cells have small amount of cytoplasm and a
large vacuole.

. Waxy layer cuticle is absent in roots.

lll. - Root hairs are unicellular, while stem hairs/trichomes are
usually multicellular.

V. 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).

(@) All except I and Il (b)  All except Ill

(c)  All except Il and IV (d) All exceptV

Select the incorrect statements.

. Excessive loss of water is prevented by epidermis.

. Stomata develop from epidermal tissue.

Il Photosynthesis is one of the primary function of leaf ground

tissue.
(@) landll (b) Nandll
(¢ Ilandl (d)  None of these
Epidermis is often covered with a waxy thick layer called
(a) cuticle (b) suberin
(c) lignin (d) all of these.
Stomatal apparatus consists of
(a) stomatal aperture (b) guard cell
(c)  subsidiary cells (d) all of these.
Trichomes are epidermal hairs of
(@) primary root (b) primary stem
(c) primary leaves (d) secondary root.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Open vascular bundles

(@) have cambium in between the primary and secondary
xylem

(b) have cambium in between the primary and secondary phloem

() have cambium in between the xylem and phloem

(d) don't have cambium in between xylem and phloem.

|

. Epidermal cells Il. Stomata
lll.  Trichomes IV. Root hairs
These are the attributes of

(@) epidermal tissue system

(b) ground tissue system

() fundamental tissue system

(d) vascular tissue system.

Identify type of vascular bundle with respect to A, B and C in the
figure given below.
Phloem

Xyl Phloem
(. yem Xylem Cambium
' Phloem Xylem
A B C

(@) 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

Cuticle is present outside of

(a) epidermis (b) endodermis
() hypodermis (d) both (a) and (b).
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
Outermost layer of primary plant body is

(a) endodermis (b) epidermis

() mesodermis (d) pericycle.

Cuticle is present in which part of plant?

(@) Leaves (b) Roots

() Stem (d) Both (a)and (c)

In leaves, the ground tissues consists of

(a) epidermis (b) vascular tissue

() mesophyll cells (d) medullary rays.

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-Stomata, B-gaseous, C—guard

(b) A-Lenticels, B—gaseous, C—subsidiary

(0 A-Stomata, B—water, C—subsidiary

(d) A-Lenticels, B-water, C—quard

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.
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(c)  Assertion is true but reason is false.
(d) Both assertion and reason are false.

B Anatomy of Dicotyledonous and

22,

23.

24,

25.

26.

27.

28.

Monocotyledonous Plants

The surface area of leaves in monocotyledon plants can be
regulated by the help of .
(@) mesophyll cells (b)
(¢)  bulliform cells (d)

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 = 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)

() 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

The cells arranged in multiple layers between the epidermis and

pericycle is called .

(@) pith (b) stele

() medullary rays (d) cortex

Initiation of lateral roots and vascular cambium during the

parenchymatous cell
guard cell

secondary growth takes place due to activity of in dicot
root.

(a) endodermis (b) pericycle

(c) Casparian strip (d) periderm

As compared to the dicot root, monocotyledon root have

(@) more xylem bundles (b) more phloem bundles

(c)  less phloem bundles (d)

less xylem bundles.

In the diagram of T. S. of stele
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

Mesophyll of monocotyledon leaf are not differentiated into

(a) palisade parenchyma (b) spongy parenchyma
(¢)  bulliform cells (d) both (a) and (b).
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Pith and cortex do not differentiate in
(@) monocot stem (b) dicot stem
() monocot root (d) dicot root.

In the given T.S. of monocot leaf, identify A to E. Choose the
correct option.

(@) 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

() 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

Lateral roots develop from primordia originated by the division of

(@) pericycle cells (b) epidermal cells

() endodermal cells (d) cortical cells.

Abaxial surface of the leaf generally bears
(@) less stomata than adaxial epidermis
(b) more stomata than adaxial epidermis
() equal stomata than adaxial epidermis
(d) hairs to absorb the minerals.

Which of the following is true regarding the vascular bundles of
dicotyledonous stem?

(@) Conjoint (b)
() Endarch protoxylem (d)
Casparian strips are present in the
(@) epiblema (b) cortex

(c) pericycle (d) endodermis

In dicotyledonous root, the cortex consists of

(@) parenchymatous tissue  (b) endodermal tissue
(c) sclerenchymatous tissue (d) both (a) and (b).

In grasses, certain adaxial epidermal cells along the veins modify
themselves into large empty, colourless cells called

(@) bulliform cells (b) companion cells

() guard cells (d) subsidiary cells.

Polyarch condition is found in which of the following?
(@) Monocotyledonous stem (b) Monocotyledonous leaves
() Monocotyledonous roots (d) Dicotyledonous stem

Identify A to D in the given diagram and choose the correct

option.

(@) A-Hypodermis, B-Xylem,
C-Phloem, D-Ground tissue

(b)  A-Hypodermis, B-Phloem,
C-Xylem, D-Ground tissue

() A-Endodermis, B-Phloem,
C-Xylem, D-Ground tissue

(d) A-Epidermis, B-Xylem,
C-Phloem, D-Ground tissue

Open
All of these

of the root.
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39.

40.

41.

42,

43.

44,

45.

46.

47.

Palisade parenchyma and spongy parenchyma are found in

_ ofleaves.
(a) epidermis (b) vascular system
() mesophyll (d) endodermis

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
() Both (a) and (b) (d) Vertical section
Epiblema is the alternate name of

(a) epidermis of stem (b) epidermis of leaf

(c) epidermis of root (d) all of these.

Which of the following part of dicot root possess suberin
deposition in tangential as well as radial walls?

(a) Epidermis (b) Endodermis

() Cortex (d) Pericycle

Select the mismatched pair regarding dicot root.

(@) Outermost layer — Epiblema

(b) Innermost layer — Hypodermis

(c) Casparian deposition — Suberin

(d) Lateral roots — Pericycle

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

Which of the following is correct regarding conducting tissue

system in monocotyledonous root?

(@)  Xylem and phloem are arranged in different radii in alternate
manner.

(b) Itis generally radial and open.

() Xylem and phloem are jointly situated along the same radius.
(d) Alternate arrangement of protoxylem and metaxylem is
present.
Find the incorrect match regarding dicot stem.
Component Location
(a) Pericycle — Between endodermis and phloem
(b) Pith — Between protoxylem and metaxylem
() Hypodermis  — Between epidermis and cortical layer
(

d) Starch sheath -

Read the given statements and select the correct options.
Statement I: In monocot stem, the vascular bundles are
arranged scattered.

Statement Il: In monocot stem, central vascular bundle are
generally smaller than the peripherally located ones.

(a) Both statement | and statement Il are correct.

b) Both statement | and statement Il are incorrect.

¢) Statement | is correct and statement Il is incorrect.

d) Statement | is incorrect and statement Il is correct.

Between cortical layer and pericycle.

(
(
(
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49,

Select the option with correct identification of type of tissue from
which the given structure is formed in dicot stem.

Hypodermis Medullary rays
(@) Collenchyma Parenchyma
(b) Parenchyma Parenchyma
(c) Parenchyma Sclerenchyma
(d)  Sclerenchyma Collenchyma
Figures 'X" and "Y' represent the transverse sections of
and respectively.

50.

X Y
(a) dicot root dicot stem
(b) monocot root monocot stem
(c) dicot stem monocot stem
(d) monocot stem dicot stem

Read the given statements and select the correct option.
Statement | : Water stress can be easily observed in
monocotyledonous plants, when leaves curl inwards.
Statement Il : Bundle sheath cells in dicots are modifications
of epidermal cells.

(a) Both statement | and statement Il are correct.

b) Both statement | and statement Il are incorrect.

¢) Statement | is correct and statement Il is incorrect.

d) Statement | is incorrect and statement Il is correct.

(
(
(

(> NEET Xtract

I 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-primary growth; B-secondary growth

(b)  A-secondary growth; B-primary growth

() A-secondary growth; B-tertiary growth

(d)  A-primary growth; B-tertiary growth

Which element of xylem is the characteristic feature of angiosperms?
(a) Tracheids (b)  Xylem parenchyma
() Vessels (d) Xylem fibre

Complex tissues are

(@) made up of more than one kind of cells

(b) xylem and phloem

() parenchyma and sclerenchyma

(d) both (a) and (b).

Assertion (A) : Collenchymais 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.

The stem of grasses and related plants elongate by the activity of

a) lateral meristem
b) apical meristem
¢) both apical and intercalary meristem

d) intercalary meristem.

Sieve tube conducts organic food longitudinally.
. Xylem parenchyma cells stores food and help in lateral
conduction of sap.
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10.

Select the correct option.

(@) lisincorrect, but Il is correct
(b) Ilis incorrect, but | is correct
() landIl are correct

(d) land Il are incorrect

[

Elongated or tube-like cell with thick and lignified walls and

tapering ends.

Il.  These are dead and are without the protoplasm.

lll.  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

() Companion cells (d) Sieve tube elements

Which of the following are correct statements?

() The parenchyma performs various functions like
photosynthesis, storage and secretion.

(I} Cells of collenchyma are much thickened at the corner due
to a deposition of cellulose, hemicellulose and pectin.

() 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.

(@ 11,0, 1VandV (b) I, 1land Il

(© I 1VandV (d) LI 1and IV

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—protoxylem; B—metaxylem

(b)  A—protophloem; B—secondary phloem

()  A-metaphloem; B—secondary phloem

(d)  A—protophloem; B—metaphloem

Which of the following have obliterated central lumen?
(@)  Xylem fibres (b)  Xylem parenchyma
(c)  Protoxylem (d) Metaxylem
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11. Read the given statements and select the correct option.
Statement | : In endarch, metaxylem lies towards the pith.
Statement Il : Metaxylem is firstly formed xylem.

(a) Both statement | and statement Il are correct.

(b) Both statement | and statement Il are incorrect.
(c) Statement | is correct but statement Il is incorrect.
(d) Statement | is incorrect but statement Il is correct.

12. Read the characteristic features of following permanent tissue
and select the correct option.

Characteristics | Parenchyma | Collenchyma | Sclereids
Cell shape Isodiametric or Long and Spherical,
polygonal or narrow oval or
elongated cylindrical
Component of cell | Deposition of | Lignin
wall cellulose
Intercellular Small Intercellular I
spaces intercellular spaces are
spaces are absent
present
Function Performs Provide Il
photosynthesis, |  mechanical
storage, support for
secretion growing plants
| Il n
(@) 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
() 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.
[ Their cells are isodiametric (they may be spherical, oval,
round, etc.).
Il Their cell walls are thin and made up of cellulose.
lll.  They may either be closely packed or have small intercellular
spaces.
IV.  They perform functions like photosynthesis, storage,
secretion, etc.
(@) Sclerenchyma (b)  Parenchyma
() Collenchyma (d) Meristem
14. Which of the following is/are correct about protophloem?
(@) Itis 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 Il and select the correct option.
Column | Column 1l
A.  Meristem (i) Storage and photosynthesis
B.  Parenchyma (i) Mechanical support
C.  Collenchyma (iii) - Region of active cell division
D.  Sclerenchyma (iv) Trichomes
E.  Epidermal hairs (v)  Sclereids
BlOLOGY K1

16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

(@)  A-(i), B-(ii), C-(iii), D(iv), E-(v)
(b)  A-(ii), B~(i), C-(ii), D-(v), E(iv)
() A(ii), B-(iii),C-(i), D-(iv), E-(v)
(d)  A-(iv),B-(v), C-(i), D-(ii), E-(iii)

The secondary meristem initiates

(a) basal growth (b) transverse growth

(c) radial growth (d) vertical growth.
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.

Length of petiole increases due to division of
(a) apical meristem (b) lateral meristem
(c) intercalary meristem (d) all of these.

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.

From evolutionary point of view, tracheids and sieve cells are
more primitive than vessels and sieve tubes respectively. The
angiosperms have

(@) vessels and sieve tubes

(b) tracheids, vessels and sieve tubes

(c) vessels, sieve cells and sieve tubes

(d) tracheids, vessels and sieve cells.

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.

Xylem parenchyma cells are made up of

(a) starch (b) fat (c) cellulose (d)

Which of the following statements is true?

(@) Vessels are multicellular with wide lumen.

(b)  Tracheids are multicellular with narrow lumen.
() Vessels are unicellular with narrow lumen.

(d)  Tracheids are unicellular with wide lumen.

Meristematic tissue are

(@) 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.

Which of the following is/are living cells?

. Vessel, Il. Tracheids, Ill. Companion cells
(@) landll (b) Only Il
(¢ Ilandl (d) Onlyl

pectin
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27.

28.

29.

30.

31.

32.

33.

34.

35.

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

(@) secondary meristem (b) intercalary meristem

(c) apical meristem (d) tertiary meristem.

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

Aand B.

(@)  A-tip; B-stem (b)  A-side; B-stem

(c)  A-lateral; B-root (d) A-tip; B-meristematic

Select the correct statement from the following.

(@) 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

The protoxylem and metaxylem in the stem lies towards

(@) centre and periphery, respectively

(b) periphery and center, respectively

(c) both at center

(d) both at periphery.

Among the following attributes of xylem, which is mainly mechanical
in function?

(@)  Xylem fibres (b)  Xylem parenchyma
(c)  Tracheids (d) Vessels

Xylem fibres have

(@) thick wall (b) thin wall

(c) obliterated central lumen (d) both (a) and (c).

The tissue which perpetuates itself by active cell division is
(@) permanent tissue (b) ground tissue
() meristematic tissue (d) vascular tissue.

Identify A, B and C indicated in diagram

of root apex given below.

(@) A-Vascular bundle, B-Epidermis,
C-Root apical meristem

(b) A-Cortex, B-Epidermis, C-Root apical
meristem

() A-Cortex, B-Root apical meristem,
C-Protoderm

(d) A-Cortex, B-Protoderm, C-Root apical meristem

Conducting tissue for the transport of water and minerals from

the roots to the stems and leaves is

(@) xylem (b) phloem

(c) parenchyma (d) collenchyma

Which of the following statements are true?

I, Uneven thickening of cell well is characteristic of
sclerenchyma.

ll.  Intercalary meristem occurs in to regenerate parts
removed by grazing herbivores.

lll.  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.
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36.

37.

38.

39.

40.

41.

42,

43.

44,

(@) landlIV (b) NandV

(¢ Mland IV (d) N, 1MandV
Which of the following are simple tissues?

[ Parenchyma ll.  Collenchyma
lll.  Sclerenchyma

(@) landll (b) Nandll

() landlll (d) I, Iland Il

Identify the types of simple tissue given in the diagram A, B and 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

Permanent or mature cells are formed by

a) cell division in the primary meristem

b) cell division in the secondary meristem

¢) specialisation of secondary meristem

(d) both (a) and (b).

Which meristem is responsible for the production of secondary

tissues?

(@)  Primary meristem (b)

(c)  Shoot apical meristem  (d)

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.

Which of the following complex tissues have lignified walls and
a large central cavity?

(@) Vessels (b) Tracheids

(c)  Xylem fibres (d) Xylem parenchyma
Simple permanent living tissues which are made up of thin-
walled similar isodiametric cells are called

(@) parenchyma (b) collenchyma

(c) sclerenchyma (d) chlorenchyma.

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).

Identify A, B and C in the given diagram.

Root apical meristem
Secondary meristem

2
=
=
=
b=
=
=
2
&
=2
S
b=
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45.

46.

47.

48.

49.

50.

51.

52.

A-Tracheid, B-Vessels, C-Tracheid
A-Vessels, B-Tracheid, C-Companion cell
A-Companion cell, B-Vessels, C-Tracheid
A-Xylem fibre, B-Vessels, C-Vessels

The difference in phloem of gymnosperms and angiosperms is due to
(@) parenchyma (b) sieve cell

() companion cell (d) fibers.

Meristematic tissue helps in the

(@) absorption of water (b)
() absorption of minerals  (d)

—_— =

(a
(b
(c
(d

~

growth of plant
transpiration.

In the given diagram of complex tissue, identify A, B and C.

(@)  A-Sieve tube cells, B-Xylem parenchyma,
C-Companion cell

(b)  A-Sievetube 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

Choose the correct statement.

(@) A group of cell having similar origin generally perform
common function.

(b) Al of the cells in a plant body are capable of divisions.

(c) Insimple permanent tissues, all cells are similar in function
but different in structure.

d) None of these

(

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

I

) translocate the organic material from source to sink.

. Made up of elongated, tapering cylindrical cells which have
dense cytoplasm and nucleus.

. Cell wall is composed of cellulose.

Ill.  Store food materials and other substances like resins.

The above mentioned characters belongs to which attribute of

phloem?

(@) Sieve tube elements (b) Companion cells

(c)  Phloem parenchyma (d) Phloem fibres

Identify A, B and C in the given diagram of shoot apical meristem.

A-Leaf primordium, B-Apical bud, C-Meristematic zone
A-Leaf primordium, B-Axillary bud, C-Vascular tissue
A-Shoot primordium, B-Axillary bud, C-Meristematic zone
A-Shoot primordium, B-Apical bud, C-Vascular tissue

Cells are living and thin-walled and their cell walls are
made up of cellulose.

Il.  They store food material in the form of starch.

lll.  The radial conduction of water in plants takes place with the
help of these tissues.

D
oDy
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53.

54.

55.

56.

57.

58.

59.

60.

Which of the above feature belongs to the xylem parenchyma?
(@) landll (b) 1and Nl
() Tandll (d) I 1land

. Long cylindrical tube like structure made up of many cells called
vessel members, lignified cell wall and large central cavity.

. Devoid of protoplasm.
Above characters belong to which of the following plant elements?

(a) Tracheids (b)  Xylem vessel

(0 Companion cell (d) Sieve tube

Axillary bud originates from

(a) lateral meristem (b) shoot apical meristem

(c) root apical meristem (d) secondary meristem.

The most abundant tissues in plants is

(a) meristematic (b) parenchyma

(c)  collenchyma (d) sclerenchyma.

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—companion, B—sieve tube, C—longitudinal

(b)  A—vessels, B—tracheary, C—longitudinal

() A-vessels, B—tracheary, C—lateral

(d)  A—companion, B—tracheary, C—lateral

Vessels are found in

(@) all angiosperms and some gymnosperms

(b) all the angiosperms and few gymnosperms

(c) all angiosperms, all gymnosperms and some pteridophytes
(d) all pteridophytes.

First formed primary xylem elements are called _A
formed primary xylem elements are called _B .

A and B in the above statement refers to

(@) A —metaxylem; B — protoxylem

(b) A — protoxylem; B — metaxylem

() A—protophloem; B — metaphloem

(d) A —metaphloem; B — protophloem

Sclereids are commonly found in the

. fruit walls of nuts

Il pulp of fruits like guava and pear

lll.  seed coats of legumes

IV.  micropyle of pea.

Select the correct combination.

(@) All except | (b) All except Il
(0 All except Il (d) All except IV

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.

and later
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62.

Inendarch condition, protoxylem lies towards __|

and metaxylem

lies towards __II__. Whereas in exarch condition, protoxylem lies
towards __Ill__and metaxylem lies towards __IV__.
| [l [} v
(@) pith periphery periphery centre
(b) periphery  pith cortex pericycle
() cortex pericycle pith centre
(d) cortex pith pericycle phloem
Gymnosperm lacks
(@) albuminous cells (b) sieve cells
(c) sieve tubes (d) both (a) and (b).

I The Tissue System

63.

64.

65.

66.

67.

68.

Consider the following statements and choose the correct option.

[ In primary stems, parenchymatous cells are usually present
in cortex, pericycle and pith.

Il.  Xylem and phloem constitute the vascular bundle of the
stem.

. In leaves, mesophyll consists of thick-walled chloroplast
containing cells.

V. Radial vascular bundles are mainly found in the leaves.

a) listrue butll, lll and IV are false

b) Ilistrue, but |, [l and IV are false

o) llis true, butl, Il and IV are false

d) land Il are true, but Il and IV are false

Vascular bundles in monocotyledons are considered closed because
a) xylem is surrounded all around by phloem

b) there are no vessels with perforations

¢) a bundle sheath surrounds each bundle

d) there is no secondary growth.

I
(
(
(
(

(
(
(
(

. Protection of internal tissues.

Il Protection from microbes.

lll. 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?

(@) Onlyll (b) landll
(© [Ilandlll (d 11, 1and IV
| Epidermis . Mesophyll Ill. Vascular system

Which of the above components is/are made up of parenchyma

and has/have chlorophyll?

(@) landll (b) Onlyl

() Only Il (d) Onlyll

. They may be branched or unbranched and soft or stiff.

. They may be secretory and help in preventing water loss due
to transpiration.

Which of the above characteristics belong(s) to trichomes?

(@) Onlyl (b) Onlyll

(© landll (d)  None of these

. Protection of internal tissue.

. Prevention and entry of any harmful organism.

Il Minimising surface transpiration.

IV.  Protection against excessive heating up.

These are the functions of which of the following?

(a) Epidermis (b) Cortex

() Hypodermis (d) Cuticle
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69.

70.

71.

72,

73.

74.

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.

Primary function of epidermis is

(@) photosynthesis

(b)  protection

(c)  conduction of water and solutes
(d) mechanical support.

Vascular system consists of

[ xylem Il.  phloem

lll.  ground meristem IV.  epidermal meristem
Select the correct combination from the given options.
(@) Tlandll (b) I, land Il

(0 I lland IV (d) I, llland IV

. Itis made up of elongated, compactly arranged cells.
Il Itis usually single layered.

lll.  Itis parenchymatous.

IV.  Large vacuole is present.

Which of the above characters belong to the epidermis?
(@) All except | (b) All except Ill and IV
(c) All exceptll (d) All of these

In which of the following, the phloem is located only on the
different radii of the xylem?

(@) Openvascular system  (b) Closed vascular system
(c) Conjoint vascular system (d) Radial vascular system

Outer walls of epidermis is often covered with a waxy thick layer
called

(@) cuticle (b)
(c) supporting cell (d)

suberin
starch sheath.

I Anatomy of Dicotyledonous and

75.

76.

77.

78.

Monocotyledonous Plants

| Peripheral vascular bundles are smaller than the centrally
located vascular bundles.

. Phloem parenchyma is absent.

lll.  Water containing cavities are present within the vascular
bundles.

Which of the above characters belong to the monocotyledonous stem?

(@) landll (b) Handll (¢) Wand!l (d) I Iland Il
Match column I with column II.
Column | Column i
1. Dicot stem (I)  Radial, open
2. Dicot root (1) Radial, closed
3. Monocot root (1) Conjoint, open
4. Monocot stem (IV) Conjoint, closed
(@) 11, 2-11, 3-1V, 4-11 (b) 1111, 2-11, 3-IV, 4-I
() 1-1, 2-IV, 3-II, 4-111 (d) 1-11, 21, 3-11, 4-1V

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.

(@) longitudinal (b) transverse

(¢) radial (d) both (a) and (b).
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.

80.

81.

82.

83.

84.

85.

. Dicotyledonous leaf is also called isobilateral leaf.
. Monocotyledonous leaf is also called dorsiventral leaf.
Select the correct option from the options given below.

(@) land Il are correct.

(b) 1is correct, but Il is incorrect.
(c) Nisincorrect, but | is correct.
(d) 1and Il are incorrect.

Exarch and polyarch xylem strands are found in
(@) monocot stem (b) dicot stem
() monocot root (d) dicot root.

The ring arrangement of vascular bundle is the characteristic

feature of

(a) dicot root (b)

() monocot stem (d)

Central part of root is occupied by parenchymatous (thin or thick

walled) cells is called

(@) pith (b)

() pericycle (d)

Identify A to E in the given diagram and choose the correct

option.

(@) A-Collenchyma, B-Sclerenchyma,
C-Cambium, D-Protoxylem,
E-Pith

(b)  A-Sclerenchyma, B-Collenchyma,
C-Cambium, D-Protoxylem,
E-Pith

() A-Parenchyma, B-Collenchyma,
C-Cambium, D-Protoxylem,
E-Pith

(d) A-Collenchyma, B-Parenchyma,
C-Cambium, D-Protoxylem,
E-Pith

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) .

(@) (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

In the given T.S. of dicot leaf, identify A to D and choose the
correct option.

monocot root
dicot stem.

endodermis
meristem.

mesophyll
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86.

87.

88.

89.

90.

91.

92.

93.

(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

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.

Identify the plant parts whose transverse section shows a clear,
large and prominent pith.

(a) Monocot stem (b) Dicot root

() Monocot root (d) Both (a) and (b)
In monocot stem, which of the following is absent?
(@)  Endodermis (b) Hypodermis

(c) Cortex (d) Both (a) and (b)

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-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

Which of the following sub-zones of cortex of dicot stem performs
the function of providing mechanical strength to young stem?
(@) Hypodermis (b) Cortical layers

() Endodermis (d) Both (a) and (c)

[ Unicellular hairs

Il.  Endodermis with passage cells

lll.  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?

(@) Monocot root (b) Dicot root

() Monocot stem (d) Dicot stem

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.

In leaves, the ground tissues consists of
(a) epidermis (b) vascular tissue
() mesophyll cells (d) medullary rays.
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94,

95.

96.

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-phloem, B-midrib, C-veins, D-dicot

(b)  A-xylem, B-midrib, C-veins, D-dicot

() A-vascular, B-midrib, C-veins, D-dicot

(d)  A-vascular, B-midrib, C-veins, D-monocot

Which type of vascular bundles are found in monocot stem?

(@) Collateral, open and endarch

(b)  Conjoint and closed

() Radial, open and mesarch

(d) Collateral, closed and endarch

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.

I Secondary Growth

97.

98.

99.

100.

101.

. Itis resistant to attack of microorganisms.

Il. It comprises dead elements.

lll. It comprises highly lignified cell wall.

IV. Itis the peripheral of wood region.

V. Itis dark and tough.

Which of the above property does not belong to heart wood?
(@ landll (b) OnlylV () OnlyV (d) lland!
Which one of the following is not a lateral meristem?

(@) Intrafascicular cambium (b) Interfascicular cambium
() Phellogen (d) Intercalary meristem

The meristem responsible for extra stelar secondary growth in
dicot stem is

(@) interfascicular cambium (b) intrafascicular cambium

(c) intercalary meristem (d) phellogen.
Match column | with column II.
Column | Column Il

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-1,B-2,C-3,D4 (b) A-4,B-3,C-2,D-1

(0 A-3,B-1,C-4,D-2 (d) A-3,B-2,C-4,D-1

[ Annualrings are formed as a result of seasonal environmental

conditions.

Il.  Tracheids/vessels elements are larger during periods when
water is abundant.

lll.  Tracheids/vessels elements have thicker wall during periods
of water deprivation.
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104.

105.

106.

107.

108.

109.

IV.  Wood formed in the early season is darker than late wood.
Select the combination of correct statements from the options

given below.

(@) landll (b) NandlV

(© I lland (d) I, and IV

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.

As secondary growth proceeds in a dicot stem, the thickness of
(@) sapwood increases

(b) heartwood increases

() both sapwood and heartwood increases

(d) both sapwood and heartwood remains the same.

Read the given statements.

[ 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.

lll.  Secondary medullary rays passes through both secondary
xylem and secondary phloem.

Select the incorrect statements from above.

(@) landll (b) Nandlll
(¢ landlll (d)  None of these
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.

Read the given statements and select the correct option.

. Primary and secondary phloem gets crushed during
secondary growth.

Il During secondary growth, primary xylem remains more or
less intact.

a) lis correct and Il is incorrect
b) Ilis correct and I is incorrect
¢) Bothland Il are incorrect

Both | and Il are correct

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.

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.

—_— o~~~ —
Ry

d
n

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
| intercalary stem
Il vascular cambium
Il cork cambium
Select the correct options from below.
(@ landll (b) landll
() Tlandlll (d) I 1land

111. Which of the following statements are not true?
. Cork cambium is also called phellogen.
. Corkis also called phellem.
lll.  Secondary cortex is also called periderm.

IV.  Cork cambium, cork and secondary cortex are collectively

called phelloderm.
(@) Nland IV (b) Tlandll
() Ilandlll (d) Iland 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?

(@) In the dicot stem, the vascular cambium is completely

secondary in origin.

(b) Secondary growth does not occur in stems and roots of

gymnosperms.
() 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-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
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117. Match column | with column Il and select the correct option.

Column | Column I

Cork cambium () Phellem

Cork (i) Phellogen

Secondary cortex (iii) Bast fibres

Phloem fibres (iv) Phelloderm

A-(i), B-(ii), C-(iii), D-(iv)  (b)  A-(iv), B-(iii), C-(ii), D-(i)
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

amount of secondary phloem produced is more than the
secondary xylem

primary and secondary phloem remains intact

primary xylem gets gradually crushed due to the continued
accumulation of secondary xylem.

Select the correct option.

(a)
()

(i), (i) and (iv) (b)  (ii) and (iii)
(i) only (d) (i) and (iv)

119. Consider the following statements and choose the correct option.

A.

B.

(a)
(0

In the dicot root, the vascular cambium is completely
secondary in origin.

Phellogen, phellem and phelloderm are collectively known
as periderm.

All tissues exterior to the vascular cambium forms bark.
The parenchymatous cells of phellogen ruptures the
epidermis to form lenticels.

A,Band C (b) A/B CandD

Band D (d CandD

120. Select the incorrect matched pair.

(a)

Thin walled chloroplast containing cells in ground tissue -
Mesophyll cells

Cells of medullary rays that form part of a cambial ring -
Interfascicular cambium

Exchange of gases between the outer atmosphere and
internal stem tissues - Lenticels

Wood with dead elements and highly lignified walls -
Sapwood

121. Periderm is made up of

(a)

cork cambium Il cork Ill. secondary cortex
Select the correct combination of options.

land Il (b) landlll

II'and Il (d) I, 1land 1N

()

122. Choose the correct combination of IabeI/I_\ing of a lenticels.

E-Complementary cells
A-Pore, B-Cork cambium, C-Cork, D-Secondary cortex,
E-Complementary cells
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124,

125.

126.

127.

128.

129.

() 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

Wood is

(@) primary phloem (b) primary xylem

(c) secondary xylem (d) secondary phloem.

Fascicular, interfascicular and extra-stelar cambium together

constitutes

(@) ground meristem (b) apical meristem

(c) intercalary meristem (d) lateral meristem.

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

The cork cambium, cork and secondary cortex are collectively

called known as

(@) phellogen (b) periderm

() phellem (d) phelloderm.

Bark is the non-technical term which refers to

(@) afew tissue exterior to the vascular cambium

(b) afew tissue interior to the vascular cambium

(c) all the tissue interior to the vascular cambium

(d) all the tissue exterior to the vascular cambium.

Which tissue gives rise to secondary growth?

(a) Apical meristem (b)  Adventitious roots

(0 Germinating seed (d)  Vascular cambium

. Peripheral region of the secondary xylem in dicot stem is
lighter in colour and known as heart wood.

Il Itisinvolved in water and mineral conduction.

Select the correct option from below.

(@) lis correct, but Il is incorrect

(b) lis incorrect, but Il is correct

() landllare correct

(d) land Il areincorrect

Identify the incorrect statement.

(@) Heartwood does not conduct water but gives mechanical

support.

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.

Due to deposition of tannins, resins, oils, etc., heartwood is
dark in colour. (2020)

The transverse section of a plant shows following anatomical

features :

(i)  Large number of scattered vascular bundles surrounded by
bundle sheath

(i) Large conspicuous parenchymatous ground tissue
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131.

132.

133.

134.

135.

3.

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.

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

Estimation of the age of the trees is done by
(a) counting the epidermal rings

(b) measuring the pith diameter

() counting the annual rings

(d) counting the late wood only.

Bark refers to

(a) periderm (b) secondary phloem
(c) secondary xylem (d) both (a) and (b).

Increase in girth of the plant as a result of the activities of primary
and secondary lateral meristems is called

(@) primary growth (b) lateral growth

(c) secondary growth (d) intercalary growth.

During the secondary growth in a dicotyledonous stem, vascular
cambium give rise to which of the given labelled part?

(a)

P
(9 Q (d) Al of these

Selected Previous Years’
Questions (2020-2024)

(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)
Match List-I with List-1I.
List-1 List-11
(p) Lenticels (i)  Phellogen
(q) Cork cambium (i) Suberin deposition
() Secondary cortex (iii)  Exchange of gases
(s) Cork (iv) Phelloderm
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Choose the correct answer from the options given below.

(p) (q) (r) (s)

(@ (iv) (ii) (i) (iif)
(b) (iv) (i) (iif) (ii)
() (i) (i) (iv) (if)
(d) (i) (iif) (iv) (i) (2021)
Match List-I with List-l.
List-I List-1l
(p) Cells with active cell (i) Vascular tissues

division capacity

(q) Tissue having all cells (ii)
similar in structure
and function

() Tissue having different
types of cells

(s)  Dead cells with highly
thickened walls and
narrow lumen

Select the correct answer from the options given below.

() (3 (r) (s)

Meristematic tissue

(i)  Sclereids

(iv) Simple tissue

(@) (i) (i) (iv) (i)
(b) (i) (iv) (i) (iif)
(@ (v) (i) (if) (i)
d (i) (iif) (iv) (2021)
Select the correct pair.
(@) 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
(0 Indicot 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)

Read the following statements about the vascular bundles.

(A) Inroots, 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), (B)and (D) only (b) (B), (C), (D) and (E) only

(0 (A), (B), (C)and (D)only (d) (A), (C), (D)and (E) only

(2022)

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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10.

11.

(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)and (B) only (b) (C)and (D) only

(c) (D) and (E) only (d) (B)and (D)only  (2022)

The anatomy of spring wood shows some peculiar features.

Identify the correct set of statement about spring wood.

(A) Itis also called as the earlywood.

(B) Inspring season, cambium produces elements with narrow
vessels.

(C) Itis 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), (B), (D) and (E) only (b) (A), (C), (D) and (E) only

(0 (A), (B)and (D) only (d) (Q),(D)and (E)only (2022)

Given below are two statements.

Statement | : Endarch and exarch are the terms often used for

describing the position of secondary xylem in the plant body.

Statement Il : 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 | is correct but statement Il is false.

(b) Statement | is incorrect but statement Il is true.

(c) Both statement | and statement Il are true.

(d) Both statement | and statement Il are false.

Identify the correct statements.

A. Lenticels are the lens-shaped openings permitting the
exchange of gases.

. Bark formed early in the season is called hard bark.

C.  Barkis 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, BandDonly (b) Band Conly

() B,CandE only (d) AandD only

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)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)

(2023)

(2023)
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12. In the given figure, which component has thin outer walls and Statement Il : Gymnosperms lack xylem vessels but presence of
highly thickened inner walls? xylem vessels is the characteristic of angiosperms.

N In the light of the above statements, choose the correct answer
B from the options given below.
(a) Both Statement | and Statement Il are true.
e (b) Both Statement | and Statement Il are false.
(c) Statement | is true but Statement Il is false.
™D (d) Statement | is false but Statement Il is true. (2024)
(@ C (b) D 14. Bulliform cells are responsible for
(© A (d B (2024) (a) inward curling of leaves in monocots
13. Given below are two statements. (b) protecting the plant from salt stress
Statement | : Parenchyma is living but collenchyma is dead (c) increased photosynthesis in monocots
tissue. (d) providing large spaces for storage of sugars. (2024)
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Anatomy of Flowering

Plants

OJGHEGK 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)

OJGHEGK 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) : Alltissues 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.

@GHEGK POINT-3

1. ()
2. (d) : Inmonocot 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.
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5. (d) : Indicotyledonous roots, initiation of lateral roots and vascular
cambium during the secondary growth take place in pericycle cells.

OGHEGK POINT -4

1. (b) : Thecells 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.
(> NEET Warmup

1. (a):Tissue s 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) : Inparenchymatous 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.
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11. ()

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.

BlOLOGY K1

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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(> NCERT Corner

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
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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) :Ingrasses, 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. (¢

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) : Inmonocot 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.
(> NEET Xtract

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. (0

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) : Thefirst 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)
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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. (o)

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): Xylemis 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)

498 | Anatomy of Flowering Plants

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. (o)
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

(i) Prevention of entry of harmful organisms

(i) 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. (¢

86. (b) : Inisobilateral 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) : Athin-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
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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
(i)  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) : Indicot 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.
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1. (c) :Sapwood is the peripheral or outermost region of the secondary
xylem and lighter in colour.

2. (a) 3. (¢ 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) : Inoldtrees, 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) : Inastomatal 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
|oss.
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e ek SeireiA Hiefl shell § Ot kel H ohadl €, o W
Bt &

(a) TR 9Ot T TEG @

(b) IR ot T TEG @

(c) Fe 4uit &t vgelt @

(d) @EE 9t T gEd W@

IR o fa5id o SAIR, IR 9ol & Sifad @ &
e e- (e ™ 2- R=1.1x10"m™)

(a) 55x10°m™! (b) 4.4x 10" m™!

() 2.75%x10°m™ (d) 2.75x 103 m™!

sftfeent EA



> NCERT Corner

B UTHET—FOT TR qAT TCIHTE T

QAT AleA

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

ST TAM § 3TN fohen S Aren SYEe -

(a) TS wewEe vl v gawaed

(b) STERA 3RS I=I TS LT

(c) foish silermmse wsi wol gefi

(d) TerHifm ke usl Td genestt

e wA H 90° ¥ Afue W o-HU w1 fasg -
(a) 11000 (b) 15100

(c) 1H100000 (d) 148000

TIHEE JHUE JAT |, S &9 Z, 3R Fq9H M,
Teh Y& A Z, R FoAHH M, o Uh @ed AT bl
AR Sl €, @ Frehead S w1 g or, B €1 gEE
T el 8-

(a) M, x M, STIwHIUT

(b) Z,Z,h STIRHTACA

() Z,h SR

(d) FFHE M, % STIHHEA

AR o AT e/m @ T o oG WA, SoiaH
FH 0 49 1 FAA (SR o THE STERT AR
TRl oF FHM °h 208 T o W) NI Wfqeentya
e S 21 5@ feafa o @ fasm w1 fefa gqe @
B 7 A

(a) B ® 208 T gfg BT 21

(b) E ® 208 T gfg et B

(c) B W 14.4 T gfg et B

(d) T 9 % T

@ TH IV o AMHH A
SN TS WY Yehifold B 1 /
A GHA Fell b TR 2 /

a—aﬁvﬁ‘%waﬁwﬁmi )
3 3 9 B /

®q g F9g TE 27

(a) 3TA4 (b) 2Ta3

(c) 1794 (d) et 4

TR-AEeT 7am | fa won &1 s foean man en?
(a) B-=hUT (b) o-=TI

(c) y-=hUl (d) wifsig

TeH-FU S THF & Fhd 0 o
(a) @i faafa e €1 (b) W faaf@ =1 B
(c) stferen Toree & €1 (d) 3ifres HE e 2

sirferent [

8.

10.

11.

12.

13.

TIHE o T Hied o IIER, A9R oh =N IR

TREHAUT T T SARAT Bl IeqA HEAT AMEL-

(a) TF @ WA

(b) TH S TEA

(c) T Tad ScasiH TFeH

(d) U AR TFH

5MeV Sl 1 Tk o0 180° F Y10 hivl W fer

TfEm o T AAE F THA S| Fhean b, SRl T

Tk FU AR qF GG ®, HT HIE BRI

() 1A (b) 10 cm

(¢) 1072 cm (d) 10 cm

TIHIE 1 TH] Aied Rl © FHifw

(a) TR T2 S 2

(b) TR e § & wd R

(c) IR FHTH ATt Tl Sl fafehRa e 2l

(d) TR e gRT Sfderfia e 2l

fg TWIHIE o AT |, 90° HIVT W FhITold 0T T AT

28 Ufa fie 2, @9 60° X 120° 101 W Fehifold ol

1 wEA Bit-

(a) 112/fFe,12.5/fF92  (b) 100/f87, 200/

(c) 50/fFe, 12,5/f 2 (d) 117/fHe, 25/

e Ufdelm—a &1 (ST o TEXwie Aiee | U S Aifes

SR ITI) BRI WU o o, THee Wee b SR Whivi

FIV O o = Fa, b= (Ze cot (0/2))/(2ne, m v?) FW

fea Sl 2, b=0 o foIu geHio w07 2-

(a) 180° (b) 90° (c) 45° (d) 120°

TIHEE o-F0 T G q1 Fordl 2 T S o-w

ST WehiTold T € B, STeifeh o o1 S Hivh § yehifola

B B1 AT 1 WG] o 9R H T€ A SN <l €2

(a) TTHTY] WREE B

(b) TRHY] HT T FHHM AMTR AHE TH B Fg H
ehigd el 2

(c) Tfer YT &9 ¥ TR e B

(d) SWFa gt

B ST FT EEEA T HEH,

14.

TSI TTATY] FT [T TAFEH AT
X—Ferzot

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

= & @ s g gl eEgied S8 wE) @i
ST o ITeRT A ofaen o fau 99 7

aearor | 305




15.

16.

17.

18.

19.

20.

21.

22,

(a) TRHETI] T Fe

(b) Sei 1 =

(c) el &l o=

(d) TR HT FHefF FHONT Fom

IV HoTl o FAETHI W, TRGSH TV & fora, paff
2 2

el &I e, rn=(i)(h) [MS"] F 'Y Y U

Py 2
m, J\21

e

B 1 TAI] HHIR Z % BRGNS S WA o ferg-
(a) 9UH e Ht = gaE Bl

(b) I Z WM ok fau r, eifus srm
(c)aéznﬁ%mrn@ﬁa@m

(d) 31 ¥ *IE T

T YR Gk &F Bk 999 § FA9H 6m q
AT ‘¢ F HHAA H FAd U TH HU W IR Hied
YT fohan Sl 21 pd T H U AR HOT HT Sl
e

(a) 2nhqg B/nm (b) nhq Bl2nm

(c) nhqBl4n m (d) nhqB/nm

e H fafasd oot Wl o IR % go faEr ek
I=a W § 191 W qk Wil oh IS H1 UfhAT Hi
wEifTe 9 ¥ qfe fmes g0 e U g s
oft?

(a) TEhAEA-HIA (b) fafasa

(c) 5 (d) e T TS

sE Tk fifem wEm § o on=4—p——
TR o Sl W ow S Bl 0T

FH G GFAU G eAfew e 7 =2 *
o Y TH M oF IS i i
yefiifa & §72 e I T TR
(a) 1 (b) I (c) I d) v

IS BESISH AV T Tk Helh Soided Jol ofeeel 9
=9 Tl SOl W hRdl T, W T heh WA ST
yRiTw A A omeft @ Wt #1 Afk g erawen H solag
FeT H B - 7, A TS HET HI e enf-

(a) r (b) 4r (c) 9r (d) 27r
TSN Tagd H s 997 &1 Ueel @ 1 avres
1210 A 81 Z=11 o TESH SI9 WA 1 G @l
TR B

(a) 4.761 A (b) 4234 nm

(c) 5125nm (d) 4496 A

TSN S WA § U gole Sdfed Steeel H g
THHT P Foll ~3.4 eV B TR T A el E © SR
sqa] 2-Felt quTesd ), g1 da-
(a) E=6.8eV,A=6.6x10""m
(b) E=34eV,A=6.6x10""m
(c) E=34eV,A=66x10""m
(d) E=68¢eV,A=6.6x10""m

M TR WA § ol el gRI IReg &9%d A, 2
In(A,/A,) 1 In(n) o U er@-

306 | emTUr

23.

24,

25.

26.

27.

28.

29.

30.

31.

(a) 7 fag & & e
(b) T T @1 © TR qeun 4 @
(c) THiE= ®9 ¥ wedt gen ifasw o wml
(d) T T4 Bl
nell e H I SoleR(l oh HWHHUI o HRUT W
et TEe #1 sfihan wem ©-

n(n—1) n(n+1) nn—1) n(n—1)
(a) 3 (b) 5 (c) 5 (d) .
TR | FTa Teen H, U STEge W] s 980 A
o Teh IS i Ao X Scifod e | o7 S
B Scferd srareen @, AR BT % W, wH] T
= gft-(he = 12500 eV-A)
(a) 9a, (b) 164, (c) 4a,

(d) 25a,

4

T A B, = — — , WA % WO

8eyn” h
Foll E B AfE qeft H-qxem] Frefas sreeen o € iR gt
(E, - E))/h 1 fafeto 39 ® firar @, @a-
(a) I% faogpa off staenfoa =& grml
(b) TS T YoM IS STaeen ¥ el Sma
(c) |t W] =2 T H IACG & S
(d) |t TE] 5 =3 TN H HHHAT FH|
e E, SRS TWHIY] i 4ol shel i e €, d He
TIATY] &1 poll Hef T Sell orfi-
(a) E (b) 2E (c) 3E (d) 4E
ifSEifm T H-TH0] %1 @e el €, Toed weH
1 UifSe (SaR &1 THh oA STefa gfasor i
TOHRI o AN T B §) g wfawenfud feen s 2
gt &t got etawen | e gni-
(a) -34eV (b) -52eV
(c) -6.8eV (d) -10.2eV
AR e H, Th SO ol W@ o ), 3Heh HE&A Fied
& w @ frd ae Heta 872

@ ver () ves () ve—= () voen
n n n

T
HHAN n=5 9 n=2 o A€, H,- Bl HT KU Fo
1 BN, AR TR 1 I Ham HHfeE 272

(a) (b) 2h (c) 3h (d) 4h

T e § & H T 319 €9 ¥ F9 H &
SIfyehan A 9ok g 3kt WG Tfasl el %A B
W €, 9% ©-

(a) 10.2eV (b) 204 eV

(c) 13.6eV (d) 27.2eV

TESSM THN] H Th O i UUH Hel & A
(dR T Hied) B-

(a) 0.58 A (b) 2.50 A

(c) 0.53A (d) 0.50 A

sftfeent EA



32. WX dR Hige ,He! WA W w0 T g1 & Fifn
(a) ,He' Th it T 21
(b) ,He* e =fwer & =2 e €l
(c) 2He“ﬁ@ﬁ3‘lfwséa§ﬁm%|
(d) T 9 H T

33, 9R 591 (a,) 3R 9o Hal v, H oA o 97 o WS
¥ dR Hied 1 ITAR Feh H WAV F A sTEE
Tl g Afa faga e 1 =
@ ) T g T g

2ma, ev, Vo 2ma
34. TEESA WHY] W, UH IR wﬁvﬂauﬁﬂ,;—h
T

(h, e feerion 2) geiaeiT &1 s st (K.E.) 2-
(a) 34eV (b) 6.8eV
(c) 4.35eV (d) 1.51eV

35. AIfes o6 URA: Tk el § IAd U ST i TIfast Sl
(K) e feafast =1t (U)o = | 99 o-
(a) U=-K (b) U=-2K
() U=-3K (d) U=—%K

36. afx =geife eEgeH WA, Th a7 Ay e
207 m, FSAFH 1 T RO ARG B (u) TH
W o BRI SR UNeRAT il €, 99 3@ TEIY] i g
R B - (r, = 0.53 x 1079 m)
(@) 2.56x10"m (b) 256 x 10 ' m
(c) 2.56x 1072 m (d) 2.56x 10 m

37. @R % wwm] ied o, e wan fe % wd B
(a) I A (b) = st
(c) AferRam Sei (d) 3 =i

38. TESISH WA 1 TE0 &R e § sl airesa
e B
(a) 1 (b) 2
(c) 3 (d) 4

39. W soide e 4.2 A &1 pdfl wen H UfERHT @I
%, 9 n 1 AE 2 (r, = 0.529 A)
(a) 4 () 5
(c) 6 (d) 3

40. SR 5 *1 a,=53 pm % ¥4 H &d gC, IR Al &
YR W, Lit* 3TF i o feeen § e e gifl-
(a) 53 pm (b) 27 pm
(c) 18 pm (d) 13 pm

41. Ife T9efam eEe oS &R OH, ToleH %1 =
22x10°ms™, &, aa =t SAfea sraeen § sHd =@
e
(a) 6.8x10°ms™ (b) 8.8%x10°m s
(c) 5.5x10°ms™! (d) 5.5x10°m s

srfeent KB

43.

44,

45.

46.

47.

48.

49.

50.

. BIEGSA WA H Soiid 6o Safd sreen ® B 10

fafe= R 1 qUREAT &1 IS HH o IYER T8
e IfSia ofereen H 37 82
(a) 1 (b) 2
() 3 (d) 4
IRY | f=aq T H UH SRS WHIY] TH I hi
NG HT & 3 pn =4 & q% Ao Bl 2, ad

W H aRs #-
(a) 790 A (b) 870 A
(c) 970 A (d) 1070 A

fqe etaen § UF wRgeH W], Wit 975 A % TH
ket fafeor o gR1 SwifSiq stawen | e @, wfomH

ey o Heifaa Teedt W@et w1 gen 8-
(a) 1 (b) 3
(c) 4 (d) 6

ol o T SRS WA H 1, v, EHEST: Hel hi B,
TAR I W G A el 1 T W @ iAol uivE
a1 fagid o UR @died H&A n o WHMU! © 2

(@) vr (b) rE © = @ =
E v
W SR, n=4 TR Y n=1 TR % Fadl 8, 9 soa
7 FI T wfEt B s
h 2h 3h 4h
(a) % (b) E (c) E (d) %

AfE Teh WA W I Sl W T YUFR 5.4 eV B, al
Wa T Ie9 R ¥ W o9 gt wa €,
Sedfsia fefertor =1 et -

(a) 2.6 x 10" Hz (b) 1.30 x 10" Hz

(c) 5.6x10"¥Hz (d) 2.6 x10*¥ Hz

BEGISH WA hl G TN Fell, -13.6eV T M
e ¥ TAaE Ht fas el 8-

(a) 2.18x107M] (b) 2.18 x1071°]

(c) 2.18x 107187 (d) 2.18x107Y7

froel 99, & W sraeen W soiee i fedfas e
(S o) 9 i)

(a) -4.36 x 10714] (b) -4.36 x 1071°]

(c) -4.36x 107V (d) -4.36 x1071%]

T 10 kg T SWE 8000 km i F5r2 areht el # T
2 S § U o) YAl 1 e ol €1 98 WHd g foh
AR HT FHIVIF Foml Hheddl Th ST T SH TR AR
Bl €, 59 YR e engee WA § Th seeed W

o] B €, A STE i He H FiH GO B
(a) 5.3x10% (b) 5.3 x 10%
(c) 7.8x10% (d) 7.8 x10*°
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(> NEET Xtract

B TTHT—FOT TR qAT TCIHS

T S
(Alpha-Particle Scattering and Rutherford’s
Nuclear Model of Atom)

T TREE Tew w9 R T R 9w
TH qaet Wa &1 AR FREE fwen wn on oo 49 <6
e WM A, B @R C o H7d Geid iR wefda o
S o 9T A’, B, 3R C' i W om@ o fe@mEn wen
21 Tew FHON 1 G

p —— 10

=

(a) B’ ® =7aw 8Fft wa ¢’ H efereRan sRf

(b) A’ ® sifyerad gFt wd B’ H =Aaq Bl

(c) A’ § =9aq &Mt ©d B’ ® Afuchan gl

(d) C' ® =9 eFft @ B § SAfushan g

TSl 5 MeV &1 T o-H0 &0 196 gR 180° HITT |

wehifola erar 81 Geian T i i B-

(a) 102 cm (b) 10%cm (¢) 10%cm (d) 107 cm

AfReT : Tl fagid o STER, T@HE T

Hed ¥ Uk Soiaeid ol F&lad 9 gareRr gl

HRUT : FAgawd f9gid oF IR Th @Rd 60

AR fafereor o1 Seast s @)

(a) AT figehed iR &ROT <Al g 3R HROI,
afiyshe &1 TEl e 2l

(b) afE @Afysher @R wROT A T €, R HE,
sfsher a1 T AR T R

(c) 9 ifTehem T 8, wifeh R0l & B

(d) afe safered SR wRO SH FHA B

Tfast el 7.7 MeV o q-h01 W01 o AIfHe §RT Yehiford
2 @ ¢, 9 79 Teeei 1 Uow &Ui & fhedd wed

# 3 B (— = 9x10° MKS ¥ =fifer)
4me,
(a) 4x10 % m (b) 30x 10" m

() 10x10m (d) 7.9x 10 m

TR : TH 9 HIV W o-FU1 & YhvH o faQ,

TRATY] kT oheel IR TGN 2ial 2l

RO : JPAgeRE fHSM % SHER TH @fRd w0

AR fafRor 1 SeasH F Bl

(a) Ife @Afiepem R HNU <A W © SR N,
feher &1 TE e 2l

308 | wemrUr

(b) AfE eAfepem @R SR <9 T B, lfeh R,
afqener w1 FEl =re e Bl

(c) AT AfTReM Ted €, oifeh HRUT FHA B

(d) afE AfTRed iR FRO S o9 B

G p o WY AHH HI R I[ M TH o-F0 h

e w9 =1 T r T AR o-FO B TAT 2p T, A

fehean 19 1 Td gl 8-

(@) % (b) 2r ) i

AT Ze o Uk TRk 9t MfYs @16 W aHat &
I AT v ok TH Uowhl AR o fau fheaq /= &t
T eI et 8-

@ —

1
(a) v (b) m (©) z 7

TR : T A ST o -H S St gl o,

yfdet o frem o R g & i uiafdd g 2l

HRUT : WIRE A o-H0 Yehiv g3 foham

() A Afired iR ®ROT 9 9™ © 3R ®NR,
AfTReA 1 TEl e 2

(b) afE sfeRed SR HRO SF T §, dfehd RO,
AfTReR &1 TEl e el 2l

(c) AfE AfTeReM Ted €, oifeh HRUT FHA B

(d) oz sfrmed iR ®Ro A oTHE

dfiferem A (z=4) &I TfaS e 5.3 MeV &1 Th

fohto1 g1 Tl W] (Z=79) o AR R AR S R

ey wgw &1 g 0 22

(@) 10.32x 107 m (b) 858 x 107 m

(c) 3.56x 10 m (d) 1.25x 10 m

(c) 4r

B X FT EEEA T HEH,

10.

11.

12.

TEFIA TTATY FT [T WA qAqT
X—Frar

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

BESISH Waed § SHY oY @1 i aieE 600 nm R

AR SOt § THeR! e Y o fo aereE @-

(a) 800 nm (b) 120nm (¢) 400 nm (d) 200 nm

M, TR SR CREA S A wed s qoresd st

T -

(@) 9:1:4 (b) 1:4:9 (¢) 9:4:1 (d) 1:9:4

ATTRIT : TESSH W] hHl A Fel, SFLIEH

T | fus e 2

T ; I Soll, GO S0 o GHEIRT 2

(a) A Afsred iR ®ROT <M & € 3w,
afsher &1 TEl e 2l

sftfeent EA



13.

14.

15.

16.

17.

(b) af% eifieper 3R &RO <A WA €, olfepd R,

sAfeher w1 wEl e 1 2
(c) A% Afieher | B, Wfh HRUI 3 2|
(d) afg Afsred 3R RO <Al 9 B
AR % fagid & SR, ydl Ha § ol 1 A o
FHRON TEGISH TH] & ohx (3fUfd AfYR) W s
G & FHHA € § (n = GEA dieH TE)
(a) n? (b) n3 (c) nt (d) n>
I BEGISH AT H Uh 9o, n=3 W Hl %l
n=2 TR H FHA F FaA ¢, A S fafHwr F
amgfa 8- (R =fgant i, ¢ = g &1 am)

Rc 5Rc 3Rc 8Rc
() P (b) S (0) L (d) ry
TIEGISH 1 A Foll 13.6 eV &1 6 Th Tl JoM
ITfSId Fael (n=2) | TESISH WA 1 oA STae
H ohedl €, Al G Wi Bl Sl B-
(a) 3.4eV (b) 453eV (c) 10.2eV (d) 13.6eV
frefefaa o1 @&l faom Hifsm ik gt fasen g

wWHI Wy 11

He w1 oA, e gaied | (P) |9&d €l
e W R wd €, S
(B) | setareia &t shefta Tifd o o,
T o Shg W FahA &
SO B ¥, S geA S
T o STHAI €, SR
Ffg e = st ') g (R)
I=9 Hl &R H S 7, 99
TAFL T AT B

(A)

(Q) |=ret 21

©

(D) | af% o et &t & @
3= Fell &R H W 8, a9«

Eiselca i g o Il

) |n*

(T)

(@) (A)— (P); (B) = (Q); (C) > (R); (D) — (S)
(b) (A) = (R); (B) = (S); (C) = (Q); (D) — (P)
(©) (A)—(S); (B) > (T); (C) - (Q); (D) - (P)
(d) (A) > (Q) (B) = (R); (C) = (8); (D) — (P)

n

In Al Injn| & HHA TH

An

A

1

o emfEd e mn €, e, A,
TSN SH T W 4a el
TN URes &5%d €| WEl % i

Wﬁﬁqaﬁﬂn’%

A
M HIT, Sl In|n| =2 B
(a) 8 (b) 2

+T AH

(c) 4

(d 1

sirferent [

18.

19.

20.

21.

22,

23.

24,

TESSM TV i 9T SO W Ugel TeeH W@ i
T 6561 A B Thel @A Efer@™ WA i S

gofit # T Weed W w1 W 2-
(a) 1215A (b) 1640 A
(c) 2430 A (d) 4687 A

Ifg Uk B WA H, pefl SR e B o, ®,
neft e W AR HE O e Hi g f, €, e
forered 1 == HifsUl

rf’l
(a) (b) ()

0 n 0 log n

(©) 2] (d) 3 (a) T (b)

0 log n

A AT R T Sia 1 SoHM ST @1 S B AE
freat frdis 1 9 gwifed sam?

(a) 7€ 9ol M o 39 ok HH & Sl B

(b) =& Wt &l gl 2

(c) F& AT @ i @

(d) & 19 g HF ¥ WX A a% 98 S
BEGSH U] (n=1) I YT Hel § Th Ioiae
T B

W W
@ et ®) AP mr?
W W
(©) d) ——
anm’r? slm’r’

TR : X-fF0 o I TH &I T AUR &9 9

HehTeT-farga T 1 giaem 21

HIOT: X-FRl, Sgagaea @ 2

(a) A aAfired iR ®ROT <M1 ™ § 3 @R,
Afqere 1 FEl = B

(b) afz Aferem iR ®RU S T §, AfFT HRO,
fqere 1 FEl = 1@ Bl

(c) I sifqemer e 8, wifeh SN0l & 2|

(d) afE Afyerem IR RO <l 39 B

BISGISH TLAIY oF 3 — 2 ThHY oF TId foIfehiol, Tehtiereh
TRl 1 ST HT oh fIg Tk o1g T Hae T e
R1 & SoaRHl H 3x 1074 T & Gah1g & § Jo9r I
ST 21 A% 37 Teldel R 99 fRT T T 98 gueR

9 &1 50 10.0 mm 2, @l ©Tg 1 HE B oI B-
(a) 1.6eV (b)) 1.8eV (c) 1.1eV (d) 0.8eV

g fRdt w1 G & B o Y9G H TH ad H TaHE
m AU 3R g S o Tk 0 R G- TS A FHA
®, W nd WA AEARTT HU BT Sl El-

aearor | 309




25.

26.

27.

28.

29.

30.

31.

32.

(@ n(hq—BJ
mm
TSN WaEH &1 oEEd 9o § Scafsid ged %A
T A WA % fau YRR % aUes s 22
(hc = 1240 eV nm Tfe@)
(a) 102nm (b) 150 nm (¢) 82nm (d) 122 nm
ATTRYA : TESSH WA H TR Fel WR =4
¥ n=1 W % TToRAl &I Scafsid H arel ®ieH i
A @R =[AaH TE U B8 R TH €
HIUT : Sd TSR o0 Soll T § =7 ot efaeen
o HHEAT HIA S, A BRA I@fid 8 Bl
(a) af% efeped @R RO <Al W SR N,
e 1 FEl = B
(b) ARz @fihed SR ®RW < WA ¥, AfRT BRI,
afqener 1 @&l =aren 1@ 2l
(c) A sAfiered Teg ©, wifhT FRUT 316 B
(d) afg Afered 3R &R0 S o9 2

AR AR UeE SOl w1 Soft diw o forg smgfEr wEw:
v, IR v, Bl AR TR GO F g W@ F PR v,
?, @9 v, v, @R v, & o= G -
(a) V-V, =04 (b) vy +vV53=0,
(c) vVi+V,=0; (d) v -v;=2v,
BESISH S Y] § Solae(, FeicH GEAl n o WY Th
TSl TR W FeH @ (n-1) o Y Th 3T Sol &R
o HHA F@ 2 AR n>> 1 7, A Scafsia fafmor
A A 2 -

1 1 1
(a) n_3 (b); ()’137
BISSIS YTAIY] i Tl (@l i UM 9o o Ieafsia
I Si IodaH A i TUMET Hifsal
(a) 3.7 x 10" Hz (b) 9.1 x 10"° Hz
(c) 1023 x 10" Hz (d) 29.7 x 10> Hz
TIZGISH WRATY] i Sehe 90T | Tk HISH i a-aT G
ﬁR 21 TR ) FaleH T ael wa ¥ TR
fopa T 2-
(@ 5 (b) 6 (c) 4 (d) 7
Tsiftell TURE A ol el W X-TRor el § wed
iR 81 Scafta X-foreon = sfqe aeresd 2-

1
(0) n_z

2

@ A= 2mcA (b) A, = 2h
h mc
2293

(© 2y=2h (d) A=

h2
TEESH TWET] HI aTR S § I@fSd Hed HeiaH
WA i e = 2?

(a) 645nm (b) 580nm (c) 435nm (d) 365 nm

310 | wemror

33.

34,

35.

36.

37.

38.

T 3T SHfeem WA ¥ TH TR w geH & fau
31.6€V i Sl ! SAETThal Bl 21 Teh S iferam
O] ¥ I Seel i BeM o AU STemAs S
(ev ®) B-

(@ 382  (b) 492  (c) 51.8  (d) 86.0

TH TolagH R g &1 X-foReon &1 e &

forw s efaes @8 | THE o foe, uw favyaiw® v
BRI @A el ST 21 98 Had & WiU-|ie siferneifores
X-fortoll &1 Scaed s ®1 A% Weed § X-feRor
# ol B w9 e 2, @ logV o @Y
longQEQﬁaﬁ?ﬁﬂﬁEﬁ@WW%—
() 1ogh i (b) 1ongE

log V log v
() logh e i (d) 10gh e

log V L »logV
e fora fiig 4 fRefd e 3 A
(a) afremafors X-frwo b
(b) Fad X-fertor
(c) ST
(d) 3T9da THH
freRem @ 9 T X-fRto 7t ¥ @fa faya 9 gfg
H S 2, @ sfenartir X-fRon w1 quresd aftafda
T B 2
HRUT : S Tk 3ol 0l 9o Tk X-fopor wedt o
e ¥ THUA ©, oA TS ot w1 9 X-frwor s o
gRafda & s 2
(a) A Afished 3R ®ROT <M G € 3 N,

e %1 F&l =re B
(b) A% e iR HROT S G €, Wb wR,
afysher 1 TEl e el 2l

(c) af% eifqemed e B, eifeh R0l 31EcA B
(d) 3 sAfireM IR SR S 39 B
TR F® WHY] oh Hell & &l —3E
Toier ¥ e oA 3E @ E@w
IS B €, @ qURE A Hl T
EEGECEIR! ar’nwﬁia%ﬁr%lmmﬁ%ﬁjs
A SUSd Bl €, Al Scafsia Sgdgeshid qlT 1 qresd
1 8?
() 3%

30
(d) =

TH ] % FO Sl Gl hl Hfa W K@ @R

i, r= 1
7\'2

(b) 2A (c) 5n

1 a5 S 2

sftfeent EA



39.

40.

41.

42.

43.

44,

45.

46.

-E
g
VU RSO, 2SS

-2E

—3E —

1
(d) r—g

4 2 3
(a) r—g (b) r—g (o) r—Z
AR WA W, We Tk getsrgiA & fer srawensl o ot
GHH HIAT €, A ol @it = fafeia g g1 af
y Scafsia faferor %1 egfa € iR E, don E, <1 stacensii
o gAa H1 ol 21 d9 AERMNE &9 ¥ GHAU & oIy
TESSH S WA o fau wiA-an w@l @, S e
o fe@rEn w22
(a) hv=|E, - E,|
(b) hv < |E, - E,| f
(c) hv>|E, - E)

(d) |E;-E)|<hvo<|E, +E,)|
T T SO T Tode 1@ 1 SR Sl 872

(a) 9 T TRH (b) HIOMT o

(c) F=1 =ett = (d) SHSRAT T ThHHT
TESISH THY] o qod STEA w1 9T 9uft &1 drad @
H qOesd 1085 nm €| @ A b Uk TSR hi
fetam steren &1 St gni-

(a) 34eV  (b) 13.6eV (c) -54.4eV(d) 122.4¢eV
a9 T SO SRS WHN] &I Al wEl § gEd
Fel o S 2, A Seafeld fafwwor w1 s ), i ?)
FITGISH THTY] T Tel wel § IO Fal W 9 o frg,
Ieafsta fafertor &1 qresd -

@ Zh ©) A © 2 @

IR & fgid o @R, IR gl & sifaw @ wt @wa
e 8- (R=1.1x10'm™)

(a) 5.5%x10°m™ (b) 4.4%10" m™

(c) 2.75x10°m™ (d) 2.75x 103 m™!

BIESISH WA H1 o Tl § el Soll -13.6 eV 2l
g gom IdfSra stawen ¥ fufast =1 &1 ¥ o &9 |
foran ST ®, @ gt raEen § et ol el

(@) -34eV (b) 34eV  (c) -6.8eV (d) 6.8eV
BIESIoH TagH i Todeh Uit i alesd § Sudl e
frrerett € et B e g, fSwent quresd w1 sud
e 18752 A % SR ¥, B-

(a) SR Soft (b) wrEHA Foft

(c) rer Foft (d) Fe aoft

BIESISH TRATY] T siope U0t | ek IS Wi Al HEAl
%R 21 SR I FAICH GEA oTell hel U T
fopen T B-
(a) 5

__E2

(b) 6 (c) 4 (d) 7

sirferent [

47.

48.

50.

51.

52.

53.

54.

BRSNS A H U AU 1 Usel HES qures
18,800 A T €1 WY S0 1 o qeeEd E -

(a) 12154 (b) 6560 A

(c) 82254 (d) 12850 A

frafafed & 9 frg wmm & 9o w1 omee fava g
27

(a) 8O16 (b) N (c) 5Cs'?  (d) 4Ar*

. Tk ] qUISE ) Y Uk S Wl 1 ScEsi il

7, S T Solae{ Tl o T E, IR E, % " TRl
HT | HA-T1 ASH A, E, 3R E, H &l g1 Y Feiferd
22

(@) h= hc ) A= 2hc
E +E, E +E,

© A= 2hc (d) A= hc
El - Ez El - Ez

afe erEgem WA % faw emsHa goft e goft i
T 912 A %, 99 BIESISH WA ok forw areR Soft ok
fern goft d aarest 2-

(a) 912/2/3\0 (b) 912 A )

(c) 912x2 A (d) 912 x4 A

TIESSM UV i xafl hell H SOaA i el Wi

TR, En:LzﬁeV % w9 H a fReA S g

n

AR A 1 Y B SR FaQ el auresd gii-
(a) 9104, 1213 A (b) 5463 A, 7858 A

(c) 1315 A, 1530 A (d) =79 | =g 7=l

TR, BIEGISH S8 WA (Z=3) I TG 1 Teh T
2, S =heft SIS atereen | B Se shael dred ST STereen
T HA IS STaE H HeRHU o HROT IS Wi Th
¥fTq 1 i T 3AITd B €, @ eh1ivTeh el i aTet
FeRTenl STl 1 37 WehT(¥Teh geteriAl o forg Fedt ferve
3.95eV B 319, Ifg shae el SAfea staeen 9 dad
AT oTaeen | WHHU o HRUT IS B THh B
¥Tq 1 i W Sufad B 2, A Scafsld gehifie oAt

o fou et fawe amem suer gmm-
(a) 0.85eV (b) 0.75eV
(c) 0.65eV (d) 38 9 & &l

L ¥ K-S § GhAU o SR Th o ¥ 4.2 x 10'° Hz
gt w1 erfirenerfirn X vl Scafsld et &1 dieet o
199 &1 ST HIk YT R W] HHIS T hITSU
Reart fomieh, R=1.1x10’m™! <ifsml

(a) 39 (b) 42 (c) 52 (d) 69

e f]u U i gt HhAT ok fere-
T T | YRR 3Tawe | 3ifaw srawern
HeRHoT 1 1 3
HhAU 11 6 2
EET LN 4 5

gyaror | 311



55.

56.

57.

58.

59.

60.

el fasrey =1 fafga wifgw
(a) Hermor Forod gad sifuer Se wfier Bt 8, =/on o
T B ek B
(b) THTY FToE TaQ &9 H e gt 2, <RON § @
el B
(c) THHY Forad Hegadt s et 2t &, =Ror § el
B ekl 2
(d) et GFH0 =RON § 7L B TR B
T o a9 9, W@ &1 eTgfd 9 o W] HHl% R
iy ufEfdd et -
@Z b= ©7 @ =

z z
T I e ] ¥ TH seee &l g & fau
33.6eV Wi Sl o1 ATl Bl B Teh SE Eiferam

THO] W A SeaAl ol BeM ok fau sTEvEes Sl
(ev W) B-
(2) 880  (b) 51.8 () 492  (d) 382

IS STereen ¥ BEGISH AT, A qUIeed o Ueh HieH
1 IS HIoh Tl ST § 3Tl 71 Al R eant feeriar
2, @ AR srewen w1 g FeieH HEl n -

AR A AR AR
@) \/kR—l () \/kR—l (© VAR -1 @ \A-1

STHIT TR STATT-3TET ST WAV o faw ga1 eraen
(FJAqH G9e i) I Y S ®Y § GIAAG e S
TR ! 9l &1 N9 g e § WA hl e W
& T o WY gHER) H S ®, A HEA-E W
g B qIeA ok fAferTor 1 SR HT Tohdl 22

W o .
"4 B C D
(a) A (b) B (¢c) C (d) D
STHfd H, E, 9 E, T SEgISH TN § THh S o
D Sl Tl i e[ w1 2
E, -0.38 eV
E; -0.54 eV
E, -0.85 eV
E, -1.5eV
E, —34eV
E, -13.6 eV
frefafed & @ #H-91 G0 dgagesid WaH &

T &5 H aTesd 1 Uk Hie 3= Hidl 27
@) E,~E, (b) Es—E, () E,~E, (d) E,-E,
g TH W R TH ol o o= fefas s
|U| = ke*/2R® 510 &t STt €, STel ¢ gotarzi 1 37&91 @ 3IRR

312 | gemror

61.

62.

63.

64.

65.

66.

67.

68.

69.

o] 1 e B, qe 9 shen 1 e e g & St -
(h ==t el k = fFadien)

k 2 21 2
@ ezm ) 6m ke m

h nh?

2mke’m A’ke*m
(c) e s (d) —n2h2

BESSM TN o dR Aied H, pdl F@leH qaen |
TAF T TS Sl 3R e ol T STAE B
(a) -1 (b) +1 (c) -2 (d) +2
W gER BRgeR § wef wen § T wen H afe 2,
@ SeEfsd Sl 1 T H@&A 20,397 cm”! B 81 Het H
YA GHAT o AU Sell w1 q01 e B
(a) 5,099 cm™ (b) 20,497 cm™
(c) 14400 cm™ (d) 81,588 cm™
AR AiEe 1 ITAN Foh, =1, 2 AN 3 T | eESSH
TE] H AR i A i TUET HifeCl
(a) 4.2x10*m/s,3.2x 10*m/s TH 7.2 x 10° m/s
(b) 2x10°m/s, 3.2 x 10° m/s T 7 x 10° m/s
(c) 2.19x10°m/s, 1.01 x 10® m/s & 7.3 x 10° m/s
(d) 2.2x10°m/s, 1.9 x 10° m/s T 7.5 x 10* m/s
TR sTaen | S99 m 1 Teh TEeR BIegioM W] Th
T BESISH TRA] o |1 @, STYERY §oeE &
AR ATH ST Soll I HIdl T M STEgIeH THTI
T 3 A1 Hifo-

®) [40.8(eV)]1/2

1/2
@ |:10.2(eV):|
m m

1/2 1/2
© [20.4(eV)] @ [40.8(eV)]

m 1.0078 m
X-fertol fermer gm0 @isht ¢ off?
(a) IR (b) TIHE (c) 9HET  (d) &
TIEEISH TTATY] 1 TagzH et 1 ke gult H Scdfsia
I i Ieaaq AgRd 1 TUAT FHife
(a) 2.05x 10" Hz (b) 9.1 x 10"° Hz
(c) 10.23 x 10" Hz (d) 29.7 x 10" Hz
T X-fRor et gW S@E K, X-TRwon ol qwres
0.76 A T 7l o TS U w1 WA FHF ©-
(a) 60 (b) 40 (c) 20 (d) 80
g 4.2 x 10" Hz &1 sifqenafoes X-freon &1 ©
e @ifera weref #, L9 9 K31 § HehH0T g T
o W I fRA Sl €1 W o I 1 SuE s
gU, Afd =1l 1 RETY] kAT i UG wifse fan
T ¢ : Feert fEdie, R=1.1x10" m™!
(@) Z=12 (b) Z=42 (c) Z=15 (d) z=11
TF TG BRGINE WATY] kT diefl el ¥ gE e
o Hepmor HLal 21 9 feart fodi® R=10° cm™! ®, @
Icdfsia fafertor &t egfa A ifaw)
(a) 15.6 x 10 Hz (b) 5.6 x 10" Hz
() 19.3 x 10 Hz (d) 3.2x10"“Hz
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70. TH R BEGSH WA, n=5 ¥ n=4 d% AT §  73. pfee Tl & R W fawai@ 20 kv ® 3R 10mA ¥R
TRl © SR f oA o Tk WA HT ST w4l gl dieed SYfd & weAw ¥ Yarfed B €1 ed W TR
n=4 % H TAE HI IF MG FT AW £, T SIS, F I TARIA G TGT hI M S Sl BT haA 0.5%
ST 18/(5m) U ST &1 m 1 WH SRyl & X-fereoll o wfafda e st €1 X-fepor g1 g aeq
(@) 1 (b) 3 () 5 (d) 8 1 WM ol i P ®, Al P Rl A B-

71. WRHIY] HHIE 9 H1 Tk ded aCRE A HN K, X-TR0T A @ 1w B 3W (0 4W (D eW
IS A E1 SE G k1 WH] FAR T B S 74 A 40KV R AF oG F T XTI TR A
TR 4, F K, X-FR0T 1 I e 2 1 W A, 30kV W TH UG B K, @ F WA
(a) 5 (b) 8 (©) 9 (d) 13 TAM €, q9 W18 ©1q 1 TREY] HHIH A HieTg)

72, X-feoni T qoTREd W ©- (a) 37 (b) 14 (c) 97 (d) 108
(a) 0.01 A -100A (b) 0.1 A-100A4 75. S Soft | =an SR erfushad quiesd w1 e 2 -
(c) 1A-1000A (d) 100 A - 1000 A (a) 59 (b) 5:36 (c) 14 (d) 3:4

’ NEET Selected Previous Years’
Questions (2019-2023)

1. T ®&1 § T WA H TF TolRd Kl A S 5. WA fF T, @R T, HUN: TESNH WHY] H UM SR
3.4 eV B TEH oS IR feafast S wa: E- fedfra sfSa sraeenet ¥ U ToERM ®1 el 81 TH
(a) 3.4eV,3.4¢eV (b) -3.4eV,-3.4eV TRAW] % SR HEd % SFIER, U T,: T, 3
() -34eV,-6.8¢eV (d) 34eV,-68eV  (2019) (@ 1:4  (b) 4:1  (c) 4:9  (d) 9:4

2. =t ®E H o W 15V @ Sl €, W T8 H-TRA] (2022)
Y ST A €, SEhT AfqH el T ity 6. BIESISH TTHTY] 1 Tad STidfeh hell 1 5591 5.3 % 10 ' m
(a) 14.15eV (b) 13.6eV B TIZSISH TRHIY] i TGl STHA el i B o 22
(c) 12.08 eV (d) 15.85¢eV (2019) (a) 1.59 A (b) 4.77 A

3. frefafed & 9 feas fou, 9] oied o= & 27 (c) 0.53A (d) 1.06 A (2023)
(a) TTEEISH T 7. TESSH Teed H, 9 9o § Hed B s A 2l
(b) Thel SR Eiferam TH] (He) Fhe U H wEd Bie qORE B-

(©) =Tfom T (a) 94 (b) 16 (c) 2 (d) 41 (2023)

(d) Thel SR A T (Net) (20200 8. V diee o fawalal o HWemH @ d Th gedsH gR
4. Toreh i % 0.5g % qed el B Wf_waﬁwmmﬁfﬁ%_

a) 45x10' b) 4.5x 10" — 2 -

Ec; 1.5><1013; Ed; 0.5x1013§ (2020) @ Jv ®v © v @ 14 (2023)
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ITATHATAT (ANSWER KEY)

Check Point - 1

Check Point - 2

NEET Warmup
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NEET Selected Previous Years’ Questions (2019-2023)
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(Atoms)

OJGHEGK POINT -1

1. (a): shIoit el &i SR Faiietul &t feafd o 3ER,
T % AN SR oA HT I He,

nh 2Tmvr
mvr =— Soon=

2T h

2%3.14%6.0 X102 x1.5x10!! x3x10% o

= :2.57X 10
6.6x10734
. 13.6
2. (b): =g et d S (n=1), E1=—1—2=—13.6eV
. 13.6

fodta sxfSa staen o m(n=3),E3=—3—2=—1.51eV

A2 Sl = E; - E, = -1.51 - (~13.6) = 12.09 eV

3. (0 AR F et A ToE A 3, v:”’f

n
AR H THH (n=1) FeN § Soia B AT B,

. 2mke?  2%3.14x9x10° x(1.6x10719)2
h 6.63x10734

=2186x10°ms =22 x10°ms!
4. (d):e" SQ © foe s Ham (1) = gro fean s R,

L=mvr= ﬂ
21

5. (d):vn % frmy, 2P M™
sin® . (n-e)

Sin T

?:f@, sin(n_e)zcosg R sin9=2singcosg

2

o vreen

0

AR TH T, L = Ap=2mvsin—
I 0 2

251n5c0s5

@GHECK POINT -2

1. (d): GHRH, n, — n, & foQ W fret gR @ S R

1 11 1

)= e

st for fg-emafia offerm 4 seuan Z=3 @ €, gEfag gHe!
T =JAqE B

2. (a):AEE o fEM o STTER, X-TH0r TWeeH &1 emgfa fr=
UGS (1

Jf =aZ-b) . f=d(Z-b)

3. (d): eEEeE W] X-fHRl #1 SoasH T e ®@ it
THF Holl TR TH-TW o 9gd e e T

528 | emrUr

Ccos—
2

4. (c): ToERA 1 SAfa| Sl = -13.6 + 12.1 = ~151 eV T Witk
TR W’ o T 7 AU, n=3 T A, Iearsia Sl @ne wi
n(n—1) 3(3-1)

&1 = = =3
2 2

(L_L) 3
5. (a):df® Ap _\2 22)_ 4

A (11 =i=
22 32 ) 36

5
=—x7500~1389 A
27

(> NEET Warmup

a) : THIY] hT TR =1 A

b) : MfYF &t IEIATE €9 @ Yfe TIHE g7 H T of
(d): |, Na®H =Jg=(23-11) =12

4. () K- & foaw, n=1

L&W o g n=2
M-&19 o fAU, 5 =3 37d:, ek Faeq &, [=0, 1, 2

5. (d): roc%; fg-smafta <iforam o fow, z=3

r =[AdH B
6. (b):-FU Th ¥AHH AR w0 Bl qg dfeEd (He!)
WA % AU o §EEY ¥, @fau sEH 2 W SR 2 =
B Bl
7. (a): 9 fRU 7T yenifold Ol T HEAT RIUH HI0T, O = 0° W
Aferhdn 3R 0 = 180° W =FdH il
8. (b): =IIdY GHL Y= W Tk KU ATH (0 ~7) oAl § SN
a2 JHIOH W ToRdl 1
9. (c) : Tk T HR A0 m T 1074 m T BT 2
10. (a)
11. (c) : Tk U1 1 J&9 U, GO Ureed R PR e @, S
Ak o oh% W Teh U1 oh WRIHeh SN GRS 1 wieed g8 21 B
EE WToel ok foTy, Weh 01 A1k o Fehe il € 31K gkl Jehivia
ik el 21
12. (c)
13, (b): r, = (forcish) n?

27
5

5
Ap=—A
L= M8

(
(

” N =

2
= Bo(2) =2 222550, =2050,
o) 2 4

= r,=225R (e ™ 2,7, = R)

h2n?
14. (b):r =
b)er, 4nkZe*m

= (fai) x n? = rnocn2

sftfeent EA



15. (0 : e ot = K28 feafret weti = - K22

2r r

s FH 1

feofast el 2

16. (c) : <Eh Soft quelT &% § feom 2

N.B.—aR it g9 & & feod €1 oeF, sehe @R $2 gt Yand
e &7 o feer €

17. (d): Az, = Fromaien, A,2,2=1,2,% H'¥&SA & fag, z=1
Ax(1)P?=x(Z) = (Z) =4=2,=2

He! W fooR & W, 78TZ=2 .. 3= He"

18. (b): TS WagH H AEHA gvff ¥ e goff F 9H W
Tz YEnsl ® Gen wH 8 S gl

=

T 407t o foTY, W@ py = 1 R 3R 9% W T S 2
e 907t o fIe, Y@ n, =5 o 9% W 1 WAl 1 59 YER, AR
gt & foe Tt stfasham =it 2

19. (d): TR Soft # veedt Y@ % ferw, A, = 4/(3R)
SR gofl | weell @ o fou, A, = 36/(5R)
Ay _36 3R_27 hp _27

A, SR 4 5 Ay, 5

20. (a):m@mmém,m;@ eV

n

1 1) 13
foafotd st = [ L - L |= 130X 34y
12 22 4

he (6.6><10‘34)><(3><108) v
eV =

Sl = —=
A Ax1.6x1071° 4

27
:>}\.Bl :?}\,

13.6X3  6.6x3x10726
Ax1.6x10719

6.6X3x4x10726
A= =1215%x 107 m
13.6x3%x1.6x10719

21. (0):E :—@ eV .. e 3R gt wmensi § ol w1 A
n

n

AE=13.6 (I—é)zgxl?:ﬁ: 12.09 eV

22. (a):nﬁ%ﬂﬁséagﬁméﬂ:f‘%

n

2 2 2 2
o 1 oz X1
Slel, o= ¢ = K H K=—~: 4 = e
4me, c(ij 2ephc ¢ n 2gphex1  2gphc
2n

h? 2 oy mr D (1Y
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o TAUGhd H, TalsH WAV THh Ufeshd WHE 9§ o1 BIal
21 e T sp° FRfE 2
~ e 3R TelleH R #i faga wmomershar § 9
R & C—X &Y AAfUF Ydihd Hegaseh Y
21 3= e SBOTCHRdl o HRU Tl geaRAl i
W@g@ﬂﬁm%l
— C" 5 X°
FHEA | IE YARTS A TH ANTHI AR o o
Ffereesier s 2
o Toiteohd | SH-SIW HIE T W AN H A a&Gd
®, C—X o1 sl a7 Hed ey w1 wag W Ifg %
Y et Sl 2
|p—waﬁasmﬁq&;>

—c—cl
KRR >
< s wmed § afg |
frea= Y RAf2=T (Methods of Preparation)

1. Qﬁlﬁﬁﬂ ¥ (From alcohols)
ifehel e &l Uoshleliad © e adehl 9 fo=m fewan s

TRl 7
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N\ N\
—C—Bl‘ 7C—I

o TTESIM gogSt W foRAT

HC/fSie™a ZnCl,

» R—Cl+ H,0
, Rt
R— OH 21250, > R—Br + H,0
"5 H,S0,, 2 KBr
HL R p 14 H,0
T KI + H;PO,

— INH ATafRET o Ufd Belis ovd w1 sfafswarsierd
%1 %" 8: HI> HBr > HCl
~ IW Affwan & ufa faf= towmieia =i stfafea
F1 % 7: gAIgEs > meAtds > wefas
° THERRE TOTESH &l forar

PCl;
R—Cl+ POCI; + HCI
PCl,4
R—Cl + H,;PO,
R—OH—  pp,
R —Br + H;PO;
(AT P + Bry)
s R—1+H,PO
(AAP + 1) T T,

o Tumiter aeEe & foman

R—OH + SOCL, %5 1+ 50,7 + HCIT
T el 3R veEA A €, gufou sfafen @ Os
tfosrel 2amse el
2. Qﬁn‘v{? T ArSTeRTuT (Halogenation of alkanes)

— —
R—H + X, or 250 — 400°C RX + HX

forel T SciisH o foTq erEeisH &1 Taeiy 36 %9 §
%ﬁm%:ﬁfﬂm>3°>2°>l°>CH4
IR Afaferan & fou gaem w1 stfafwmarsfiora w9 &
e T B

F,>Cl,>Br, > 1,

3. Qﬁ'ﬂfﬁ ¥ (From alkenes)
. Qwﬁﬂﬁm@m%ﬂ@maﬁw
Uk SESISH EolSs o Teh 379] shi HaASH T Ufehal
B T B O
>c=c<{ +HX —> —C—C—

|
H X

CH, — CH=CH, + HCl —> CH3—C|H—CH3

Cl
st seserr HasH fwrafafy 1 wreM e © 3R
AIhiehT® o 90 o @R Bl €1 Eeilieh, WiaaEs
@1 Sufeafa o, HBr &1 A U-HhIHHI® o a8 o
: m%ICH3—CH:CH2+HBr

ﬁﬁm@aﬂa—ﬂ&wﬁrhﬁwﬁm

CH, — CH— CH, CH,; — CH, — CH,Br
| (TUS-TIhITTRIE T HISH)
Br
(AT ITeRT® T TATS)
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T AR 7o o1 WRedEe J99 o1 T J916 o §9
o o S S 81 HCL R HI 9ieEe 99e T8 feEn 2l
ST T FaeE
o>c=c<) + Br,~2$ BrCH,—CH, Br
fafgTer-fesmmss
%31133' fafaa fafer (Halide exchange method)

R—Cl + Nal 2 b 1 4+ NaCl

=9 fafy § tfesd sTieEe TR 59 9 71 39 freraed
sifafwan & &9 § S ST R
AgE, CoF,, SbF, a1 Hg,F, S STaTefTeh TANEed & H1ef
kel TS &1 e w& sare fafma fafy
BN TORNeHE o TR fEe S 9ed 21 3§ @R &
sifafwan & &9 § S S 2
2CH,CH,Cl + Hg,F, —— 2CH,CH,F + Hg,Cl,
PR "R
KRS ESIRES)

?ﬁﬁlﬂ? T (Physical Properties)

f9el W@ (CH,Cl, CH,Br 3R C,H,Cl) T ¥ 3R o=
Hdt Mo el WA T
tferel eoEs U W gAd B © ofRd A % @
H-3Te® SFM a1 His[gl H-3Teell i died  sramefar o
O SH AR W A | STeie e 2
J Toshleld, oR, sofiq e o seeie e )
I=d offvas R o HRU BAlUeehdl ol FAUIe HIA
UeohHl 1 qorl | 16T 31 gl 2
forelt R U Ufeshel Te o fou asel o FeiE @i
e § HHTER HH 6 U Bl 8

RI > RBr > RCl > RF

R-I>R-Br>R-Cl>R-F
39 srfufsmamsiiciar 0 &1 Ifus e oag (a7 Feetdl
o Tau stfurehad) o SR T HHLAR T 2 S SEY Sl
F1 HY K T AN A Kl HA LR T L

Sy 1 (TehRTTUaeh ATFaeRit wfaeama ) stfafsrar

Sy1 efafsmanett w1 T ohae Ufeshet alged i Higdl W
R et © o et 1 Wigd 9 Wiwanary g
21 wE <X Fraw war © T st € =wof § =i =)

(\ -X" + Nu~
R XWR ? R—Nu

Yeel TR0 Haoherad 1 0 e 81 ¥€ wew i
? @R THfan er-frufor #em 21 99,

CH, CH, CH, CH,
CHy-(—X : \E/ N CH—G-N
—_— —_— —’ —_— —
3 C|: 97 (-X) I qg 3 I u
CH, CH, CH,
Tiah-oeRa Tane SEIRERE CES RO TR IR

T O H, FHElcheEd qrd ARTRT F Fqrer eAfafman
FE 21 TE WO A © IR gEfew fafwaEn s Wl
yuiferd el e 2l

Ife Wfewral soEe YR ®9 ¥ 9fed 8, 4 IOR T
wfs fago 2

frel fou T Uferel BeEe o fou sifafwmarsiierar w4
TH YK ®:

JaE (3°) > WeAtHw (2°) > WUfHE (1°)

39 %A I Uosha THRI o +1 T9E o STHR T GHAR
T ® S C—X €Y &1 Yol H "eml ¢, e Te
Fifer srfafwanehia 81 s 2

o freht KU U TEH & U tfcka doEE o FEUAIE
Ufeshel e & R § gfg o WY 9&d 2

1. Tmatataa o saearie ¥ < T ugfa
H W R
Mel > MeBr > MeCl > MeF > CH,
IO SMHR § Jig (SAEEH TAY] T g7 BN SR 3710
qh R AU ey o ST g o foy feer @
St fgyefa-feysta smehro R gt 8 s 2

ATt 0T (Chemical Properties)

o Ufehel 2oige fogd BUTCHRAl SR & HRU STfieh
aqfw&mwﬁa% B ¢ fogch qRomeEy i C—X st
T 2

o Ufcshel Toles fafiT R &1 sifafraretl @ ToRd § @i
FHTafeh HYAT | wgd STA Aifien E)

1. el aferamae st
(Nucleophilic Substitution Reactions)

o Ydld C—X Y H §* AW o W HiEd WA W
TfgeRerft g1 gfqeemom sifafsan < & forw smart @

aw;ﬁmw%%m%mﬁaﬁaﬁqﬁmﬁﬁw
w9
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NEET HIThETIT hi

Syl @fafeaneti § =@ <@ T ® R owEw
H A T (Z) 39 e WA ¥ 99 FEE @@ |
S S @ fed eyt gqe (X) g1 ol SEe & fou,

CH,CH,CH,X —%> CH,CHCH,

z
g -
CH, — CH — CH — CH,—%5 cH, — CH — CH, —CH,
X z
CH,

| I
CH3—?—C|H—CH3% CH3—C|—|CH—CH3
CH, X Z CH,

Syl IAfHan & Tk Hrailcher Heerd e §, Afg wiewan
¥ 7 oAfud Tl € ST © A hieicherad qAedafeed @
SS9 T 9gel == 1 e, hEiehedT i EfdeE
F1 FHH B

3°>20>1°> fHamEa

Teh HH T hiaichedq ek TR wiaichead a-M o
e gedafierd eiar 21

TEGIS TATIST oF IHIGRUT oh hRUT AHawe & Hehdl
2, STENU
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CHy—C —CH, 22T%BSES | ey — C—CH;
| TIATALOT +

H 2° FHETh A
1° FTaTH =
(|:H3 C|H3
+ i
CH3—C—CH —CHy 258 oy — C—CH,—CH;
[ TR T
H 3° FTih @A
2° SHTAThH I

TRl Ufohd A1 TFled 99 o TMIAWl oh R +f
B gEd 8, ST & T,

.
CH3—C|—3H2 L2 e CHy= (= CHy—CHj
CHs 3° FTaher

1° SHTaTeh e
CHs CHs
CHg—C:—éLH —cm% CHy— c ~CH —CHs
CeHs C6H5
2° SHTachE 3° HTaTcheA

T YR, g9 98 Tkt e © T qredemen (@ 1, 2
TYHIAROT) Shefel ST shiel TCATILSA ok =<l Biel & ST 3eh
Ry Sfien Tl rEieherdd 1 iU g Fehar 2

Sy 2 (fgenfras ettt ufaeemus ) stiferan

o 82 wfufkareti # R ek Toge IR AT <HI
1 Wiga R R Fd €1 T8 99w @ fR sifafsmen
TH = H B 2

o ffufw § wh HWHEHo sraeen w1 frio wfhe @ @
ﬁmgaﬁfaﬁqﬁmmﬂamamm@@@i@dﬁ
B

o §2 Afafsransti ®, ATRIEN &1 THRAV TS H AR |
21 ® 3R BelgE A WA &1 R Feheran 21 fo=mg
o TH FohH hl WMM: dced ok oh €9 H S
ST 1

Nu‘+R—Xﬂ> NU R X ﬁ—>Nu_R+x—
GhHUT STTEq
T H\ /H
5 -
~~
HO™ +H —(IZ—/;.( —> | HO = C X
|
H H
Aferer gee HHAU TRl

— HO—CéH +X°
AN

ﬁmTaH

o Ift Ufehal Somee YR ®9 4 GiFa 2, @ IAE SR
for=mrg o @i off gl ®9 9 9w 2
o wefhe Ufesher Teee Sy2 fowarfafy @ Tord 21 Wi

ekt dameel o forg sifufwmamefiera w9 2:
CH,X > C,H; X > C;H,X &f
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M ®H &I A 9N Ufewd Wl oF HRU EH arel
fofom stadier o U W T T B
o I H HW WA Syl ket w1 ue ot T
Safr THHW HT =9 Wgar Sy2 AfAlwe w1 oua
w2l
et ufaeemus stfufeRameti o 5 3SETEIuT
A U
o Tfeshel 2ES WMol &R oF |1¥ Jaled T a1 7H foeer
s (AgOH) oF |1 STffeha & W oI TT&eA |
oA € 3R Ueehleiel o 2
C,HsBr + AgOH —> C,H;OH + AgBr
C,H:Br + NaOH —> C,H,OH + NaBr
(OH™ Afyerrtt )
faferamam w1 Gyawor
o TUfeshe 2eEe &I Hifead o1 URRMEH TohiaEsS &
1 A Y@ foeer sfedEe o e T & T 3eR ke
21 A9t OR™ 21
C,HsBr + NaOCH; —> C,H;OCHj, + NaBr
C,H:Br + NaOC,H; —> C,H;OC,H; + NaBr
2CH3Br + Ag,0 ——> CH;0CH; + 2AgBr
uﬁﬁtmw faeer wEAES & Wy etfafeRar
ifehel SolZe & Ucshlalicls UORMEH WEIEe o qie
T HE W Ufohdl TS WW el 21 CN- AT 2
C,HBr + KCN ehrer, C,H,CN + KBr
o 9 Ufeshel TES i TR ool WSS o @Y TH
fopa W €, 99 el SEEEEREE 98 I B €,
AIEl A H WEAES o9 Hehdl B
C,HsBr + AgCN %? C,H;NC + AgBr
Hrefyrem v facer Tgetge & Wiy srfufwa
o URREH AEEE o Selld gOHITe Sie oh WY TH &
W Ufeehel BEE YEA SEIE o &Y | Tk ol 82Ee
1 €, NO; et 21
CHBr+K-0-N=—0YFEy c 5 _ 0 _NO + KBr
e g
o 9 THeh WM W fHeeX gL w1 SWM T S ®,
T ST IR e B 2
C,H;Br + AgN02%t5§ : C2H5—N<
ELELCEE
Hifeam o1 dRmEm TESeT Aehgs o | srfafsrar
o Tifeaw A1 UIREH TESSH HHEE o Seiid Teehlgifish
i o @Y Ufeshdl BelEe UENehEe o ©, SH
TR 2
C,H;sBr + NaSH ——> C,H;SH + NaBr

uford ol Uoehigial
=1 e o

THE T o THeer waur & | rfufsman

o Tfvehdl ToEe F Tokieha® Hid § hel 370 & el
TE0 H WY T I W TR IAH B B AR
R'COO™ 2|
CH,COOAg + BrC,H; —> CH,COOC,H; + AgBr
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TIfET oF | atffeRar
o TUfeshat Eemse &1 100 ferlt Sfcaaq ) wh dioeas =@ o
Sl o1 Toohlgifelsh STHIM Siel o6 T TH i T THHA

AR =quiqe et @@ s fagor a9 2
C,H:Br + H - NH, —> C,H.NH, + HBr
wafgs e
C,HNH, + BrC,H; —> C,H,NHC,H; + HBr
fetereh Wet
(C,H,),NH + BrC,H; ——> (C,H;);N + HBr

GRIREAREIE]
(C,Hs)3N + BrC,Hs —> (C,H5),N+Br~

=g T

LGy 2 Frofaiem sifufmarsye ant & s
gt 2
C¢H;CH,Br + NaN; ——> C,H;CH,N; + NaBr
) Mufya ev fremies o faw wer weteRtoT T
(b) tfafsrar o fau e frafas St sm@ s
(c) afx wifeam Usgs & Aigar IR & <t AC A
arfaferan sl 9T FQ SEe?

ST : (a) W = k[C4H;CH,Br] [NaNs]
: _
(b) C|6H5

N3--C--Br

H  H

frafes st ——

CoHsCHBr + Ny
CeHsCH,N3 + Br =
sifafpar fdoiee ——>
(c) T JA[AT B SIEM
3. urfylaw WEES R-X o @Wiw IfufeRar ook
feher |IzES I &, Wafe focer dEEe @ uE
ST & ®Y W ATTEEEARES SHEr 81 THAEYT F=4i?
IA7: U WEEe U Mt A ©, KHIC=N:,
TorEw e 1R g2 Yelsh § Seieiql ol Tehel T Bl
Bl Hfth e W el T 3 At stfufmaretia s
%, SIS S, R, e qRAIT] R AR o SHE00
FI € IR 3@ WE Th Uoshel WAES ol B
R*+[:C=N:]7—> R-CN:C
Ufehel HrETES
T @, AgCN T Gedarsr i & I Shael AeeisH
o gOERHl 1 STehell SISl Bl ©1 36 YehR, ShIsioH S
AESIS o HILAH § AT Hidl 8 SR 39 aE Th Uoshd

YRR S B
Ag- C=N:+RX—> RNC + AgX
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4. RCl &l &R-¢iR ROH ¥ Wit srques feram Srar
2 oifere arfirferan fhgror ® KI ot SAReR AT GaeM o
W ANTTRIT Yot Bl &1 AHHAET i ?

I : SRS Th Yool MWehaht & S 5 o Y st @
AfafhaT ¥k RI oI €1 FANIgE i ol § STaeEs
ff T SR AT TE 7, TElT R-OH s o fefg RI
IS @ TrEgieTEeS Bl § iR 17, I YAsifad s €, i
srfufsran o g wfha g )

RCH,CI + OH, ™ RCH,0H

KI [KI - K" + 1]

RCH I—>Hzolaﬁ7;T RCH,OH

g TUHAT F TR H F FhEmEr sy

(Some Basic Concepts about Optical Activity)

(a) TTERUT WeRTYT: fHE off Wd T 79 dren TRl HImo
RISl heardl g1 HH faf= a0 2&d &1 ey B @ S
YER &1 faun o waed gt e fewnsti § Serar 21

b) WAIGRITES WeRTIT: Tehel T <&df 1 Yeprel, Wt Henrfera
fegnsti ® et ©, HHIHHCH TR e 2

(c) T9a gieha WehI9T: d TRV YehTel ! Fahiar foem
T TR S R, @ et F I g @ S § SR e
Tk € qad § oM a1l Tehel a3 <& oh YeRTel whi e
I A et 21 T THAS Yaihd YhIY HEd 8

(d) TIeRTESH: 98 SUHIUT S U ¢aiehd JehTel Sca= hidl
2, UieRESR HEad 2
W‘{U’fﬂﬁT A e FERT % Wi R o e

ﬁamsnm%

ég,
5t
fi
?
=11
i

f) Tufafa aa1: a8 aa st fFdt o &1  TEE 9 o
famfoa & §, 9ufafa 9 weard <l

(g) TR aq: Afafq qa st awg (I THE Mg 9 H
faqfsrd =1 <1 Hepdl 8) THHG A1 TR FHead! B
(h) TS a: 9% %] food wafafq &1 & qa TE e
(R TuE g 9 o fawfsa 7= feen s e s
(Ieh; FTEEA-2T) A1 STHUHT I A FHEA! 2 Th
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3 & o, R wafh o et el Ty Tw-sm
F1 A0 Bl & 3R TH W W AR T&l fhy w0

T oYY

(i) gaur guis @t feafa: FiE awg ot yaor gofe = 2
(THAel Yeiehd WehTel shi AT B) ST6 98 sl el

() wfafom wo/TEfeam: o dfie S TH-TW H
(ffeh: T=te = faudd, B9 = 9 SR 39 HeA W
TR FEl S R
yfdfers &9 o foau e v 7€ € foR g8 e g
i) wiafam &9 & que i iR TH@t o ek
&1 o1 & i AR oF Rl R STerT-3tem Tt
AT o HROT THAA YAIhd FhRT T SR TSI
foman &t R

(k) SEffaaEuEe™e: 3 a1 3 | Afuw TEAfEa C-Empst
et At § ¢ Ffamemege g €1 3 g9t TE-gm w'
Tdu it & € 3 SfaraueEe St 7 o T @ F
AR B € IR 7 & Th-ge % uu wfdfer g €,
eEffaTaETe Fedd 2|

wIeiTeR il ¥ gauT guish

(Optical activity in organic compounds)

1874 W, 9= BIF IR oiod 3 HIefTeh ARl H Yo7 Toiek

1 HRO A W@ SR JEAaa R o wee oo |

Frefaeh AfThl § @i 71 HeT WHAE o TR e TH
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TS o1 Rl o 9t WX STEY =R ST e GRHIvfS A
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Tafae, T Afren a9 w80 9 %0 Th Sreufid e ]
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|

C
CHQI\COOH
Hld e TRAEY] ¥R STeR-3Tel Ul (CH,, H, OH ¥R
COOH) ¥ S[gI g B TNy, 310] SFomfia 3K Yoty &9
w2

AT ARTAIAAT (Optical Isomerism)

@ i fomen enuiferss iR GeAToHs g9 @HA Bl ©
wfer yeliepd WehTel o el ki STenT-erer feensh § qAd €,
YeIv] THEEE Feeld § AR T8 SIS i 0] GHEHEdl Hel
ST 2

168 | eitearT aar SendiT

o TfUT gaur guich: Yau THEES S YR THRT ok
TS T IE AR (ST T fRew H) gAnE 7, 36 faqor e
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3

o TH YAUT YUich: YA THEAT S eihd YRR F A
1 o AR (THIE) SEE €, IH G0 wuih (A e
- 90) I L F TG H S SE S SR NS Feobd gl
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e
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o YTESIIE: SH (+) A Al (-) THEHSA Hi fafrn
fasror ¥ fafda & &1 dfshan 1 RS Fel S
21 79 WiHd ® T % e 9 1 I Sed w
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ffera fagor (@fae) <1 2

o fommm w1 Hehwon Sa AfYEWT wfawerd  (Sy2)
sifafran o sTAthd wEd 9 IS THh W] A1 THE h
TR AT gR Wity e S ®, @ S @
o e S B ® SR STy WHae Yeied Tentl
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C|OOH COOH
$2 |
H—C—OH +PCl,2>cl—c—y Koty
| I COOH
CH, CH, I
(+) R a7 HO — |C —H
CH,
(=) SifR® 3T

o fa=mm a1 ufaqumon: fordt Tt sifufwar o 9=
o SN Tk AN ohg W SOl ki Tfih e &1
el w1 fommd 1 gfqeror wer s 2

AU FHTIASAT &t 9T (Conditions of optical isomerism)

eIl GHEEEAl o T THAE v g8 € TR STu] ye yuie
B wIET SR Yo sl & fau wd e € fF o1y srawfia
g1 =Tfeu)

TE A H @ M Afe R yao goie & fau ewmfha
e i Iuftefd Tl TEwEsd € SR A € wiw fufd ?)
dfesh yau suish o e smavas wd g € 6 ero) wmw w5y
T iy g =nfeul

T 0] TH BId © fSHH hIstel hieA Y] il € iR
o WehYeR ®9 9 ffepa g © @R U@ % At o B
& S 1 wrete wEa T2 e TR ot 9 yemiives w9 9
Tlha B © ifeh THY &9 9 1] STEihd gl © S, e,
HeHEAS, AT S aEfFga|

2. Taeira=r iRfRaTT (Elimination Reactions)

o ANTHATCHS YUIE oF HRUT Hed TR EARTS STE9 TSt
HTa TATTST qoh TEIRd B Sl €l

o Wd UH Yad @R HiEiche@H o UH UgHdl §, a9 I
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- |
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PRRAL B H i
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| ! |
H X H(X H
TFT F fef

o ToEEgRwISHeRTor

CH,CH, X S KOH § IKOH,, CH, = CH, + KX + H,0

CH,CHXCH,CH, T8I KOH, I KOM, CH, = CHCH,CH, + KX+ H,0
0

+

CH,CH = CHCH,
(a
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IWIH I F AR (1) Yo o | & 38R vqa

IR §, Wl ga € fF SeRgRaHYE 39 @ 9 g

? for 7@ SR & &9 § s e giaeenfud Teehd

T B R

g &t feram

et 8aES Sl 300°C T SW T HTH T Heiferd Teh

ERnild

C,HBr —%C 5 CH,=CH, + HBr

S ekl TS H TogHIEE FoiREs w1 sufefq |

300°C ® wH qO9H W T R W €, 99 qederen

It 1 3T ok feg,

CH,;CH,CH,CH,Br % CH,;CH,CHBrCH;,
|- ’ 2SR

3. arg ¥ |y AT (Reaction with Metal)

e SffeRar
3eR ¥ Ufeohd dMIES A1 STAISEE o ¥id ol Hfeaw oy
o WY TH HE W = Ueehd WW Bl 2l
2C,HsBr + 2Na—> C,H; - C,H; + 2NaBr
ElRIOE]
ThISH-shTae 3TTTfeRaT
Ufeshcl 2elleg BailoH o8 (9 3T, FeCl,, AICI, 371f%)
&1 Sufeafa o osiiv o Ty Ifufwan Stk I ssiA
IO FQ
C,HBr + C¢Hy P Al C¢H;C,H; + HBr
fird arfitentdes ot frmfor
Ufeshel TolEe YR PR W AHEIREE YN % WY
AfafFa w0 Ufokd THREE TaEe o0 ©, o9
firre stfrehsien el s 2
C,H.Br + Mg 22255 ¢ H MgBr
e
C,H:MgBr + H,0 —> C,H, + Mg(OH)X
fire stfusrdes o€t e °§ @t A o ot
Tgd STE e )
firre arfirertier o drer arfuferamd
firre sifqedel &1 WM weh wefrw, fedas @i
ek Ueshleld dar fran ST @ehal 81 wifeseRs 9
W Ueehieial W il 2

RMgBr + HCHO — H

R HT
7/
2C \OMgBI' —PRCHzOH

foreft oft a1 tfeeeEe o i fediae Uowkialal oI el 2
RMgBr + RCHO —> R'CHOHR

Feg o WY e syt gdae okl o=
F B

R\ — " R\ /R”
R'/C =0 + R"MgBr—» R’/C N

firre sifierter @R o-HIAFA $o) o fg-37ueed g
BoR JIR TR 1 Hehar 21

RMgBr + ROCH,Cl—> R'OCH,R + MgBrCl

firrre etfertier Samsd wige 1 stfufsar 9 Ufesers
FIR fFa S Hekar 71

getearT agr genddiT | 169



OJCHECK POINT - 1\

1.

H
C2H5O>C =0 + RMgBr—» RCHO

fire sifudes &1 tfera dEARS o @Y eAfafwen
Feh HIEH qaR fHd S 2
R'CN + RMgBr —> R'COR + NH;,

Ufeher demgel i rfufswame® @t 3@ R HWew ¥

e R S weRr ®:
KOH (STeta)
R- OH + KX (Fa 319ee)
AgOH R— OH+A

9 Ag,0(H,0) — OH+AgX
STehIgfeTsh NH
————> R — NH, + HX (zmiifafas)
STThTETeTh KCN _

QB

alc. AgCN

——£— > R _-NZ=C

% R—ON=—O

(0]
AgNO, R_ N%
\O
Rox Mg/EeR (o) RM
- I, — S &
%R — R+ NaX @25t stfafsan)
Tk
@—X+ Na
I\EZSNN @— R + NaX
SeRyamg
(ES-fRfen eiffsran)
@ + fsta. AICI, R
> ©/+ HX
(FrEdA-FTae fafsman
R' ONa/twieet

R—§O—R'+NaX

Oy
(fafem=mT 1 gyermo)

R — H + HX (319=r=)

aa

[H] (Zn + a3 HCl)
Al (Zn— Cu + EtOH)

5. wafie Yewhe BeEE C,HyBr (4) 3 Uewhigifieh
KOH & |19 atfufeman otar difttas (B) faam <@iftes (B)
I HBr & 9« stfaferan &ter (C) faar St & =t fom
(A) T Teh GUTETE 2| 9e (A) ot G@rfgaw sxr@a?w
aﬁ:ﬁmaﬁaﬁ%a‘ra‘gtﬁﬁm ) ST 81 CgH, g Wi
ﬁr@%ﬂn%w arﬁ:f‘a?&rra?ﬁ
aﬁmﬁﬁﬁmﬁﬁw%n (A) T WA 99 3 i

|t arfuferansti oF fau avitertoT fomd
g7 : e e eifufean &w 2
C HoBr THETHKOH | ) HBr o
(A) (A) T FHEHE)

Na

(D) €<—%— n-FEAeES + Na

SE (A) B Na ®g U 3ifgpa fhan wmar 2, 9 9o
st Bt 21
. T8 e e ® TR (A) T withe Ufesd daEs R
C,HoBr (A) ! Heifad Ew=Ag €1
(I) H,C—CH—CH,Br

CH,
(II) CH;—CH,—CH,—CH,—Br
BT, g f&an ™ ® 7 (A) Nawrg & @ sifafean
HH R Teohd CgH g 31 ® Sl & n-REasiaEe &1 92si
srfafran | W Uoobd o WHM @l @1 gEfeT (A) # IL

CH,~CH—CH,~ Br e KOH, opy C=CH, HBr
CH, CH,
(A) (B)
lﬂ'«fﬁ erffeaman Br
|
H3C—$H—CH2—CH2—C|H—CH3 CH3—$—CH3
CH, CH, CH,
D
(D) ©
(THEEE (A) Sh @)

J

ol FANES H Saed W TR Ueswieid WIW Bl B-
(a) Uehlglfelsh KOH (b) Seft KOH

(c) 5@ (d) Sfefta KMnO,
et & § -8 [UPAC A H&l &2

CH; — CH — CH, — Br

I
CZHS

(a) 1-S1-2-Tuferergra

(b) 1-sH1-2-uforer-2-fremsesuea
(c) 1-siH-2-fRemsasge

(d) 2-fHemsa-1-smegeA

170 | EciteanT aor denadT

3. frre sifyerder, sHe wEHe aifafeaneti o fau @

Fd SyArht sy Afies fREes g1 AR feRer wm

ekl &7

(a) TTYEE eEgiEE % i o WY Ufehd e
1 Afafean

(b) Ik $eR 1 sufeefa & g FfvE UEE & 9y
Ufeshel 2liss &1 SAafHan

(c) $eR ST Ucehielel o H1Y MgCl, 1 siffeman

(d) Uehlglal &1 Suftefqd § SRk & @Y Uewhd
BeAlES 1 arrafma|

SRR CEIR] 12



4. frfatea afafea & @R =t wg9H|
CICH,CH,CH,Br + KCN —» 3]
(a) CICH,CH,CH,CN
(b) CNCH,CH,Br
() CNCH,CH,CH,CN
(d) Cl%HCHZCHZBr

CN

5. frfafEa Ufeha 2omeel & foREgRaSHER & wF o
et Hi-
C,H;l, C,HsCl, C,HsBr, C,H:F
(a) C,HsF > C,HsCl> C,HsBr > C,Hl
(b) C,HsI>C,H;Br > C,H;Cl > C,HsF
(c) C,Hsl>C,H,Cl> C,HsBr > C,HsF
(d) C,HsF > C,H;I> C,HsBr > C,H;Cl

TATTLT (HALOARENES)

TR 1 Ut Sesed 1 favivar Uw Seiem WA @ S g
ek oo 9 W1 Bl €, T8 ArX & ®9 ® qwiian s )

fre= i Rl (Methods of Preparation)
1. OGN WRRATT gRT STEgreme o

(From hydrocarbons by electrophlic substitution)
I fFel; CHLCl
CHBr
CeHs
W AOEM SR TellsH o8 w1 Sufefd T gfeere w5
U&7 oIl S| TAISH oTEeh 1 hTd, SHHU o T SeleR
I HET 2
Cl, +FeCl; — CI" + FeCl;
TG A SR
CH,

@MZ%@% @

NEET @! Tt ufsham §RT (By Raschig process):

2C4H, + 2HCl + O, % 2C4H;Cl + 2H,0

THS R Irfuferar gy (By Hunsdiecker reaction):

CéHSCOOAg + Br2 W C6H Br + AgBr + C02

2. w@ﬁﬁﬂ'ﬁ m ‘@f(From diazonium chloride)

Cl

Br, /FeBr
C6H6 2 3 >
1,/HIO,

CuCl/HC] iR
sAfferan
N
N,CI™ | cu/Hal Cl e
> aAfafeRan
| KIA @/
N,' BF,
NaBF, 2 F
) @ _%A (O:ﬁrN2+BF3
i = (aresi-fyra
SAEIG arfyfsan)
ECIEERCEIE] 12|

AYfer T79 (Physical Properties)

o URel ciZed HER Y o TR @ g9 wwe #)

Y v H IrerEiel € wfehd e foerasl o @y

s 9 fafya 2@ 2

o ITH Y eyl 99 Swemh ¥, S ¥ 9 B

o ITH FHUAIE G Ufoshel Belgel § e BT 81 Tl
T el AfTehl qeh FErie -+ wgar 2

o THETA TEeAESIA o FHUHiF T 99 B o
BleAller, S-HHeEE 1 GHEU o SR Y- GHEEE |
o- 3R m- THEE HY g H 3= fyeer fog g & S
fored et § ded fhe B 7

ATt 0T (Chemical Properties)
1. AT e wfawemas arfirfewand

(Nucleophilic aromatic substitution reactions)

o TUfeerel ScZEl &1 Qo W, TR Belge TR gioeera
% gfa 9gd %0 sifufkania e €1 9o W F5 TgEl
1 Suftfa @ sfufsmarierar @G e 2

o AN W wH sAfufmamierd w1 7 & R W
U S Gkl 2

(a) SIS BRI 's'ﬁazﬁr = ferormieTon

:Cl: +c1 +Cl: +C1 :Cl:
H

A B D E

%@@?Wﬁmmﬁﬁ%,w&caﬁwpw
3R FAA (FeASH) T o St Tk qed ey e
T S oY i Yol il B 3R T AR giqeemay
o gfa stfuss Tl o= 2

(b) C—X oTT&ier H ehTel UTHTU] oF Weh{OT H 3fe: Ufehat
gagE W, %ﬁmmﬁwwﬁmﬁﬁﬁa
ﬁm%mﬁrﬁa%aﬁg T sp> WhRA Bl R
sp® Fehfkd e eifush foe Fomers €, safey doftsH
o WY e B AR Yad Bl ¢ fordeh gRumEEEy
sfafsramsiierar %49 =it 21

o TR 2eee SR URffeal § o1 w4 TH Yo s
ATEF g o ded W S e €, df A
Hieere stfafswmanet @ e 2

Cl OH
6-8% NaOH
350°C/300 atm
e

gelitoehT qar e | 171



cl NH,
2[O ]+ 2NHyag) + Cuy0 o> 2
ufafem
cl CN
@ + CuCN 25;? @
IEEIE]
S
Br NH,
A NH;,
@ + KNH, ——— @
-33°C
e
o Torafafir

A w e todfes wfoeenaw sifafwmensti Wi
fgenfoas fazemm feafafy =1 wem & o faw s
w%ﬁmﬁﬁ@ww%

SRLope sEeeye]
~Ba

arfaferard 1 =on o B ¥ Yeel wRor H, ifuena
AN o M STl e T STHA FI T HTETAAH
TeAed A §, S SR gRI TRl el 1 98 =Ro7 efi
% IR zafeT 98 stfafswan st R-fufor =Ror 31 g =’
T, Teged! e yfaenfud SarE 39 % fau daee
A @ 2 21 UE W0 IS © SR sefern sifafwer w6
T ! G el L Bl
S-S ffRa HEtArE o Hegedt Ted o HiemH 9
M Tgdl §, e AR R wECAEE i T o
At B 2, TU% TS § SO Ia 8 AU e ©
3R zEfeT TR Bemee fush stfufwmamtial g 2|

o TF TURM FUTH HEE (I F AT, -NO,, -CN]
-SO,H 3Tf%) w1 Iuferfa HEiad T FocHS ST Fi
thelleht i gerd 1 9iehd &dl ®, 39 TRR 39 TRl
FA 2 SR AT gfaer # giae T S e,
b

OH
O 200°C NO;
+ KOH,,) ——>

Cl

@ KoM 2S5 @

NO,

. s@gﬁ@gﬁmﬁa@ Wéﬁfm, -OH, -NH,, -R
a7fs) i Suftufs FEMEAPEE W STER & O Hich g™

172 | Eeitea aar deiadT

=1 fAftha T I €, T THR TH SRR F I 7 SR
ARTRTT gfereene= 1 < AT offm F 2

2. THERTRTT ufawemo arfiuferare
(Electrophilic substitution reactions)

o ToRH ¥ o fAfeRa T IR o-, p-FAEEH TE &
qﬁwmafnwmﬁ%,méﬁm,

Cl Cl
@ HNO;, /H,S0, NO, | @
N02
Cl Cl Cl
@ H,80, /503 SOH @
R aENE]
SO;H
Cl Cl
@ Cl,/FeCly Cl 1
Cl

o FARSSI o TOSRTNA Yfaeerd 1 X S 1 ger
H ot 2, Sfed o~ IR p-GHEEd & fagor ¥, sHdR
W4 qEETe YE IR Bl 2

3. Uq o |y rfafeRar (Reaction with metal)
o FET-frfen arfufsran

FARSI I e § ool Bz IR Gifeaw o @Y
sifuferan #er Ufoma oM 2ar 21
Cl C,oHs

@ + 2Na+ Cl— C,H, 2 &% @ + 2NaCl
X
2 @/+2Na_§? + 2NaX
ferfra

o Twfam arfufeam

o e arfuferan

S R eEeeSia g@ er W Aiiferam efin o @y
Ffafran wien firre eifertisr s 81 Fdiesia o fag
sfirer FaeAT® ol fae@s 1 I9A fRa Sar 2

Br MgBr

G

NEET @! IeAT ATUTHAT (Ullmann reaction)
STAISIESE ! did oF WSS o T 200°C

R T T W AEEAEA 91 21 Al SR SS9
fuferan oo qe T <4 o O TS i SR TTTIR

TgE N Wihd e fha S 2
2@—| +2Cy 200°C | +Cu2I2

SCICEREEIR] 12



OE@'G d9EA AWEE R (a)  SWTEA

ITASTEE, (b) AATA TAA F&T, (c) SABA
Uewhigial 3 (d) Sieger WigEe § uRafdd & &
fa smavaen 3reRTETe o1 wIEE TfTEHHS 2

3T :
(a) Nal/UEEH

C¢HsCH, I
CeH5CH,Br — ( )
S SIS

(b) NaOC,H

(e Tfore €eR)

C¢H,CH,0H

§ (dSTset Teehtere)

() KON TNy H,CH,CN
(CEESICIES )]

7. hISeh W gk WIHA Hohfad STferHenl @t SUT

Tk S W 4-FART TRIA S dOr & | yfie

arfuferanett st ferd [C,H;OH, PCl;, fsieitar AICL,, Cl,,

FeCl;]

39 : C,HOH + PCl;—> C2H5C1

(c) NaOH (STef)

8. w@ﬁﬁwaﬁﬁﬁwﬁﬁwﬁmm%,m
2 |HrETE AR (4) o (B) W@ B 21 (4) *
WSS & GF C,H,ClBr, & g WUIaddl Sarg
fiera & Wafer (B) oF HIAISTEAYE | shael a1 WHEES
(C) 31X (D) et 21 Fifitek (C), (4) & STHAPH | U
Hrfirent U | Teh o WU 2, TTiTeh (D), (A) o S
H yra feredt oft worewet difitent @ O e @ 3T
21 (4), (B), (C) 3T (D) &l =M & X (4) o oI
HHEIE HHASITHES SISl shi |LeATG o AU

W:ﬁﬁﬁﬁ?o—ﬁp—ﬁ&ﬁﬁé,mﬁ?%

Br Br ol Br
@m@ . @
Cl

(A) (B)
TH ST, (A)Wmﬁﬁmﬁﬁwﬁm%,wgw

(A) avert wmaa
Br
@a r\@/Cl @a @a
Br
HI

A
Bﬁm.%p—wm,wﬁmﬁﬁmm
W%ﬁﬁmmm%

Br Br
f ) Br X
Br
Cl

(D) ©)
W(C)(IV)%W%@W(D)W‘#TW
1 9 1vV) S& 72 7

9. WS 9o At C,H,Cl o fafu= defaa wae=a
¥ |, o g9c C—Cl 7T et WIeET &t Gea 3
3W¢: CH, CH;4 CH, CH2C1

0'0,0 O

1 gHEEd H, Wa@m@ﬁwﬁgﬁac Cl 3y
Bl B Fifen o= Gefi gHEEd § C — Cl ey | SR
% FRU B f5-oTEy T F E

10. =t S A=, CgH;CH(CH,)Br 3T C,H;CH(C4H;)Br
¥ ¥ &E-|r Syl wiewemuA  srfufwer o
arfuferamsiter € ofiT =2

3TV : S Fffshan o faT CoH CH(C4Hs) Br, C¢H;CH(CH,)Br
#1 gor o eifuss sifufmaniial € ife suh

FAHH R IR (A 3R B) 7 T fpTeet TRl BN ST T 2
OCHECK POINT-2>
1. @ e &l FeCl, o1 3ufearfa # Cl, o e sifaepa foan Cl
S € A9 SeaE B € Cl
(a) o-FeiREIaE (b) e @ @ ) ©
(c) p-Teirierege (d) B (a) 3 (o) NO,
2. THEEE SEFARSSI T TolE HH 1 To HIl o- ¢ CH,
(@) o->m->p (b) m->o0->p- © Cl
(©) p->o0->m- (d) o->p->m- ©) (d) ©/
3. frefafad & 9 sF-w Afe geag s @ i OcH,

Hiereere stffeman | oAl €2
RURERCEIR] 12]

geiltoehT qar e | 173



4. FANESE % HNO, + 9% H,80, % ¥ e hitd W
W B STl YqE SIS 8-

5. Y5k SR W Oifesm o WY ifigd i W FRARisSiH
SEhie 3 €1 fafwan w1 T 8-

(a) 1-FAA-4-AZZESAT (b)) 1-FARI-2-ATSZ IS (a) Twfem srfafswan (b) ses-fwfen srfufsman
(c) 1-FAN-3-rEeresi  (d) 1-Felii-1-ATgerssi (c) Hem srfuafewan (d) e sAfufwa
ﬁﬁ%sﬁmﬂ S MED o T THRITTE U FAREE F T B

(POLYHALOGEN COMPOUNDS)

o Tifcrecior ARl H Tk W AR BelleH WA €W Bl A
TR, 2R, TRl NS Ueoh~d o =ca— 81 Tehd Bl
%mmmm@ﬁﬁmm
w p—

o TUTHFIISH STHEEEH (SH-STHLZEH) : el Th &
e THN] W < BeAeH TRATY] HiSE g6
S, c|:1

R—Cll—R

a R—CH,— |CH—C1

cl Cl
o Ufewrelm eEeceed (fafomer sEdemEem) @ = @
FeAleH T MG e AR W HSE B 2
S¥, R—CH—CH—R a1 R—CH—CH,

|
Cl c

Cl
TISFATUHA (Dichloromethane)

o IT qORAE 3R R-Saeri B
o T FHF wEMH TAEHl o T YT iR fagoig 2

ﬂ%ﬁ'fl"ﬂﬁ (Chloroform)

T2 TF 9, VR 29 ¢ foed fafire @Et iy e 81 9w
Ut H ereeeiel € wfeh Ueshleiel 3R $eR S et
feretrarehi # S[erelicT B1 $qeh o4 o WG oH @ Seiel e
B 21 W IRkt o, 98 seemiel 7E el © et
seh a1 Yedfeld g T B R ol off o |1 Serd B
o T IR Y F YHRW F Guh H HH W FARGH
TR BT IS (FEA FAEe) | 95 Sl
S T Sedel T 2l
CHCl, TR T F T - cocl, +
aaﬁqm:f e (STedelt 1)
o 3@ Ifufpen ¥ s=1 & fow, ¥ & HA & foag
FANEH 1 gHIN TEY W T el § gufed fEa S @
3R ge 1 AR FehTer o fou el o1 e d9 W S
2 oI o=t e W o< L TG Sl B THek SFeAen HESA
(A% HiSE 2) 1 SHAE FEHE § a5 o fog FeARiwe
At didell | gl 9 § Ueshieiel e S 2
2C,H;OH + COCl, —> (C,H,0),C=0 + 2HCl

ATILTEIH (lodoform)

o I% TH el fRwcla 39 € fS@e e 119 °C T
o Y TH FES T T I TEA THRI ST YRRweh
() o feran S e

174 | Eeitea aor deiadT

HCl

FAA W(Carbon Tetrachloride)

o T Uh UM, arEiiel, TR-seereiiel @l B

o TE UM H STeia ¢ Affd Uewield, TR efy S
e faemrel § gereia 2

ﬁiaf'H(Freons)

o I SN T F FANGAR AR F AEfew w9 A
%A o &Y § S S 2

o o Wgd ®H THERS sifufmameicr iR S=u e art
TR, e, TR e, IR saomyie @ a9 €

o TR ITAM IFRE SR TR FHIWW F 38 FH o fou
3R Tohe IR e ¥ JUIKs & &9 § fRar S 2

Cl Cl Cl

| |
W%’CI—Cl—F ; Cl—(lj—(li—F

F F F
o 3N H TS feRTull Rl st w1 Y9t B © iR
T BIThRe fhT0l § Wikl @il & &9 H§ %H Hl ¢l
o FARITANIHISA (CFC) a1 Hald, Ui H Tferss et
argiier 3R T B © (Sfed et 100 99 9 e gt
2)| TR HRUI, 9 AWM W oGS % IS4 &% (FHA
Hee) § Tl S ©, 3R IS o Wy sfafEa # T
e B2 8 Sl € forer aRomHeesy SisiH 1 & g 2l
o &Y Hed § SASIF A o &ifau en ¥ B Neh TaTHT
X0 & geelt 1 Tde W A 1 T Wh B W B

S (DDT)

e DDT 2,2-fors(4-Fairithfet)-1,1,1-2rEaeiiigsq ¢ 3 @5
H,S0, & Iufterfa & FARESTT i FARA o6 WA TH
Tk qaR feran s B

Cl

£ EY S0, e cl
CLCCH=O o A C-CH

Cl

cl DDT

or
2,2- 199 (4-FRR ) -1,1,1 - TEFARIEEA

o ¥ UH TE IR VHACA HIEARE
SCICEREEIR] 12



FB HEdYUl UifeRele ATl sl SUART X ugieruiia gara

Bt Erpin) e ICruiDi G
1. SEFARHEA Yo s o foemeed o w9 H| UFE held dfehl W B g9E gedl 2
(CH,CL,) Tt o fmfor iR @ sEr # U gurdl | See) o7, Haell, gert o Sl iR &
foetee o &9 Hl el ® gl 1 RO S 2
WHE ¥ YUl o &9 HI @l o WY Gk § A W it i Sl Wehel 2
2. TEFARMT =1 fovre €9 @ 991, Tehdlze, TAESH, 0, W | A 999 & fau ke § 919 o 9 FahL 3T,
FA®HE (CHCL,) A% o forw ush Hewyol foamas & &9 §1 | g @R faed g 2l
Th HARER o &9 A FAN® o oo G99 qF HUeh H @ 9 oo 3R
TH AT TRt o w9 H fohedt &I THEME @ THa & Hifh FARGE w1
T pfee o S o fag AT SEdel BiES o 8 S ¢ e &
®Y | FARRE o AN 1 SR W A el 3R
Tl wRdfes gr0 wfaeenfud fear w2
3. STEARMEA (CCl,) | TREA o & foiu psRe iR YUicsh o | e JZEiRES o W0k § 7 ¥ offel ohdd el
fmfor & =<t @En || ?
FANTARIRTS o GIAT0 § BISRieh o ®F | Fad W 9@ Feeht M, =Fht 7M1, Taell 3R
| Sl §, S TRt SRiferRisti i T e qge
Targdl o i & fog w faeas & &9 ) | g6 2
S HEA TEHANES T B BiEl W@ €, 99 T8
agHed H SW I3d@ § SN SiNM Wd Wl T
T 1 21 SIS WA o &R0 § WEE w1 W
fafertoll & wueh o dgfg et 8 e o
o U R fqeR g wehd € o wiren goned o
ot SAee 8l Hehal 2
4. TE-AEEHIT W | TH THEfeE & B9 W AN TE Whld Teh | Haell, Seel H1 HROT Sl B
EE®E (CHI,) AR o HROT It € 99 I8 b 3l € 7 | Yo fereedl iR vo0= qomrelt 61 R 3
foh STEEIRE o SRl @l S g Fehdl .
gt o o g
5. TR (Ao fFoel 3 TR HETR (Air conditioner) o | &9 Heel |, Hati hicienitehel 3q5eT ¥ ToRd &
HTa) sz & w9 Hl AR hgTdell guen AfafHaT & w € IR g
WA AR ®H W ok U quiRs % ®9 H | gedl & WRi SN GUalcHsh SISl U i T Y I
(@, feafielz (Deodernt), FASK (Cleanser), | 21 3HfT, Yuliesr 3R Mpsie & &9 § Wi &
ofaT wy (Shaving cream), TR W (Hair Waﬁmfwgaﬁwr%ﬁﬁmw%w%%sﬁ
spray) , IR 37fX) o 28 a9 off e fee T R
6. DDT Tl 3R 31 ISl I URA o fIu Siewme | DDT "oetl o 9 Sea foamear o 2|
(p, p ~STEFARI fethfel | & &9 § 3UH1 A9k ®9 U SYAN fman w1 | DDT HEfeiead T8l €, Tdeh ofasi  qaiens
TEFARES) 2 ¥ oo B W © SR sEeh dEflfer ge Wes
Cl WA 8 Wehd &
C13C—HC@1 DDT SRl §RI gd oSt § =amg=d &1 fhan
¢ S € e 98 GEERE Al § oS SR G
B S 2
T fawm [ gentean qar dangdT | 175



(> 11. SEIRIGTH sl gL WY T @t sael o
m g ¥ T Uehigial oF | @i an
2| AHSATEY =7
Fo0:gd & YA SR T ok Gy H M W FARIEE
-+ HIET IR BESeH FaNEs § fasfed & s 2|
TS Sfedd el T @1 fased @i Uk o fow =)
T R 1w Sdd § Hufed fRar S @ eI 1% e
UeehTgldl THe™ Sl ©1 78 31952 1 Uehdl § ST HIEsi
%! gRiEd T e o qiafda & 2

CHCI, + [0] —> COCl, + HCl

COCl, + 2C,H;OH —> (C,H,),CO; + 2HCI
12. 3mSR ® vt Ufesw U w72
3TV : STAEIHIY oh THfesh 01 e S &1 qih oh
HROT BN
13. Trafafea & & foae fgga smyul waw sifues 272
(i) CH,CI, (ii) CCl, (iii) CHCI,
3WY: (i) CH,ClL, ®, & C— Cl fgya smweoi o1 ufomm <
C— H fgyai & uRomdt grr waferd e €, s&fery, CH,CL
(1.62 D) 1 fgga sl s=aaqw g 2|

qfumaeEEy <— C H
CI(/ NH

u=162D
(ii) CCl, 1 "= foeper g €, el 4C — Cl 1 IS
feya el =1 2

CK\\‘ e
<—+ C +—> yRummasy

CU/\WI///////Cl
u=0D
(i) CHCl; ®, & C — Cl fgyai =1 oo ¢ — H @ik
C — Cl er=e o gitomd grr ferie feran smar 21 <fer @1=

el GO vee | Bl §F %1 SHiE €, gHfes, CHCL, &

fgya el (1.03D) 21
A
<+ C >
c{/ NH

u=1.03D

14. He9Th DDT 3R SSieeTadNEe o IUPAC
AW ST 2?7 AR 3T 1 290 | geeh SUANT T Ufee
w0 8?

3WV:DDT &1 IUPAC AW 2, 2-bis (4-FARIAAEA)-1, 1,

1- TEFAEe 2
Cl

Cl
af T )-a
H

Cl

deeddadNEE &1 [UPAC =™ 1, 2, 3, 4, 5, 6
~RHAARTE TR T
a@l
Cl Cl
Cl Cl
Cl

TTRT STAM ORGSR = <@ W ufefyd € wifw 3
et il g ¥ iR aEifelead & g §1 3Eeh
99T J SRR Skl W €l WK ® iR @ gaen §
3T Higdl Sgdl Tl 2l

15. fom-SrReEe o1 T IS0 i)
IV 1,2-SEHANEST s fau-SEedEs © Hifh fadsTa
SHTa TRATYST () W E Cl WA HISE B

OJCHECK POINT - 3)

1. FARSSI S WE H,S0, i Sufeerfd o Fawe o @rer 7
FE W 3 B
(a) DDT (b) HA
(c) =% (d) FARHH

2. Hifeh ARG o Hueh § oM W offel iR et i
TREM € Hehdl €, fohdeh a9 o SR gl 82

(a) RIS (b) Aftref FaRIES
(c) THemse FeirEe (d) FTeH TFAES
3. IftFSRE 3N TR HERER H fpsie & &9 °§ sqgm fwa
S ATl HTEfTh gl A -
(a) DDT (b) HeAA
(c) BHC (d) BEC

. B B W6 FARIGH i gd o Yoyl w1 Sufefa o
T § e Big faan S @2
(a) farepie e 2
(b) W&, Tk wEdel g ot 21
(c) SEAHIHI Bl B
(d) % stfufwan &t et =
. frefafad § 9 s-w A9ifie oS W & & o fou
frer 22
OR:EE
(b) FARHH
(c) DDT
(d) STErSIERH

176 | citearT aor SendiT
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Z%@i ﬂ%ﬁgﬂf A/ (Important Formulae/Facts)
\%

o faf YR o TIEGNM &1 AfufFamiera w9 &1 e
F T: SIS ~ ol > gdigs > fgdEew >
Herfae > famefas ~ tia

o 3,20 3R 1° TESIA % ST i FUH T HEIA:
5:3.8:1 5N Cl, 31X 1600:82:1 SN Br, 400 K W |

o Y FEEHEW G9a T ? Fif a8 wh ufded
aAffenan &, 58 Sifaiishior Tele (HNO,, HIO,) &1 Suferfa
H foran T Hehal 2

o ohael HBr WeES 9@ fe@m 8, HCl 3R HI &l

o TH Blgd AN WHE W fF X (CI,Br, I” o) <t ush
ToiFe I % T ool € S8 fFeriTs Fe 9 2

o UM A w faw, syl fafwaet & wfd fewa
Fereel 1 SAfafmarefierdl 1 9 3°>2°> 1° & S Sy2
srfufspanet o forw w1 10> 20> 3° 21

o TUfeehcl BoiEel o foaRTESIRASTHIHTOT 1 ST 1°< 2° < 3°
@ %A ° gl 2

o affel oIt ¥ feerfmi ¥ —NO,, —CN, —COOH, —CHO
A W TRA TR A weE W e S
T HT G F GEed IrF A @ SEfd —NH,,
—OH, —OR 37§ S19 3eia(q BigH a1t Gqel i Surefd
srfufspameficrar 1 &9 & <t B

o U TraH wedl ¢ foh srcafus gfqeenfud towta stfus
TRt

o AR FN Ufdfers AR SSsfees whreichedd qezedi
o aifeh TEffieRol % wRoT Wi Ufefees @R
dfsiferr Semee mufhs Ufesher Tomeel w1 qorn o sifus
srfufspameial g 2|

o IR & HRU C—X &Y o fg-3T@y U o &R0
foefas ok Tfe dare sifFamia e 2

o EREA % faw wEd € o gead w9 wioeerfm dewH
W@ 3EE

o Yufter fhsor: 4-®9 3R [-®9 w1 TH GHSES T
S eger fafeRa e 2l

o eyl g FUih THEEEW HHAW Yoiehd T Fl TE
AR TAMI €, Sefh O Yau oid uEIadr GHd
yefiehd THTI hI o1 AR w2

o HIICWT: Tk Afeh i FRferdt w1 san & Afg e
THY] IR ST-3Te 9El ¥ 21 @

o TEHIITEAT: TF AT &1 Afaferdl Fa1 < & 9% e
] H HH ¥ HH I THH TR

o TSt yau omsEmd S TR sreARifua gdur B €

o TERTEMY: yau sTeHmd S Uw W & 40 far
T B1 Ik U SFerm-ster ifass o1 SR fafire sl
1 IREm 2|

o TG difieR: Y Afew fE W afuw ww wEm
¥ foret e W] € € SR HEUdr H Th A
qet B 2

AEAYUT FUTAOT (Important Conversions)

o gE I AR
Bry/hv Na, I[&h g2
—_ J— % J—
R—H W) R—Br T e R—R
Li/3eR Cul R'Br

R—Br———>R—Li——> R,CuLi————>R—R’
—LiBr -Lil [ e

M S R—MgB
ﬁ./ — g T
e

H/H,0
RCH,OH <——>—RCH,OMgBr

PB
ROH—=> R—Br

TS FEAq N

FAREH (CH;),C(OH)(CCl,) | Twger

TGS COCl, g H YI® B et

SEdelt

FARffET | CCLNO, Y T8 iR HieAe
s | CHIL THafes

Tl C,HBrCIF, TTRCYH TEfeh
RIRKE] CCl, EIEN ECRE|

Ffa FR | C,Clg HIHATRTR qY] Tefehean
A CCL,F, e

TR CgH5Clg EICEINED

ELikt CHCL,CHCI, afrenfies Tt
LM | CClL=CHCI atreifen faetres

AT TLAIT (Distinction Tests)

Taeaw -z udierut (Silver Nitrate Test)

o S HI Sl AN Toskifarsh KOH o ¥ T fafan S
2, @9 HNO, o ©1¥l arvelihd fonan Sl € @iX S@eh g
AgNO, =ie fretrn s 21
- Ufeha, SoEd @R et e SEa I F)

- R ¥R foea aEe sEaT TE |

Y wT Dﬁ&‘l‘UT (Lassaigne’s Test)

o ITHIfIM TEE(FARE A B Yol Uh THS ST9a"
FANES 1 Ul 1 A Har B

o oIfEH TESHEES W | AR €9 9 gaIeid gehl
el TgaT sHEe H Iuftefd w1 i wa 2l

o oWIfEH TRESlFEE Hd § @ W@ ¥ oTaEid T
TR el T8 SEERe %l Iurkefd i i =i 21

RURERCEIR] 12]
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(> NEET Warmup

I%?«hﬁﬁﬁ (Haloalkanes)

10.

11.

C—X 3T&Y (S&l X =Cl, Br,I) o <, Tl 2Ty Sei
w2

(@ C—Cl>C—Br>C—1I

(b) C—I>C—Cl>C—DBr

(c) C—Br>C—Cl>C—1

(d) C—I>C—Br>C—Cl
R—OH+HX—>R— X+ H,0

IWie sAfafsran °, fafa= towiela =1 stfufwarsfieoar 8—
() otk > fgdtoer > wafhes

(b) JdFsw > fgdaer < wierfhe

(c) itk < fgdtaer > wfhes

(d) fgdr < wafie < e

FANT % WY Afufera s W ufoeid 4@ g

(a) Tl eeaazs (b) TR siRERfe

(c) CH, (d) C,Hg

n-g o FARAHTT I I CH3—CH2—C|?H—CH3
Eal a

(a) HEI-WH (b) Wi fago

(c) d-&9 (d) I-¥9

CH,— CH=CH, + HI—> X. 7&l X &—
(2) CH,CH,CH,I (b) CH,CHICH,
(c) CH,CH,CH, (d) CH,CH, + CH,

frfafad sifafwan 8- .
r

CH, = CH — CH, + HBr —> CH, — CHCH,
(a) TFTRIET HArSH (b) TSR HaASH
(c) ToraRMIE Hfawemds  (d) Had Horeh daree

T S,2 AfafE & faq Frefafea tfewe gemgel @i
sAfafewan &1 % -

(@) RE>RCl>RBr>RI (b) RF>RBr>RCl>RI

(c) RClI>RBr>RF>RI (d) RI>RBr>RCl>RF

frafafed § 4 feg ®n0 @ gdEe tfeda domEe
R ®9 H S2 fwafafer g wfaeemmm & fag
e 22

(a) Hﬂﬂ?ﬁ'ﬁw (b) AfEerEa

(c) Wi gur= (d) wifaes e

TE FART F 400°C TR UH o yenfed fRa S ©, 99
frefafed § 9 F1 a1 272

(a) PVC (b) tferet wANES

(c) wfter s (d) 1,2-SEFaRizdA
ffafed & o #F-w Ufewa daRe Sdg KOH &
Y T A9 Y AT Rl 72

(a) CH,CH,CH,CI (b) CH,CH,CI

(c) CH,CH,CH,CH,Cl (d) CH,CH,CH(Br)CH,
oferet siaee 1 forgeh @Y 1 0 W SRR dEEe

A o

180 | eidearT aar SenidiT

12.

13.

14.

15.

16.

17.

18.

19.

20.

(a) Mget 3ufeafa & (b) MgCl, o e

(c) =F $eR w1 sufearfa H Mg

(d) MgCO; = ==t

IR &1 FHOTES 9 (ST S arell 277]) qad ®H
e o TregieH WHS arel Jel STEY o e ILH]
W g W1 81 39 I i el S 8-

(a) UT® 1 Fem (b) Wi fam

(c) HhHRI® &1 fam (d) o= &%

Aforet SHEE AgF & 1o fRal iteh Aol Teivse iR
foeer SivEe a1 €1 39 AfAlHa il el S g

(a) fomfer stfufsran (b) g Afafma

(c) I aAfufeman (d) fhehererea sifafswan
Ufehel 2clze 1 S Ueshleia ¥ qftafda fean Sar 2—
(a) factm (b) feeEgRasHYH

(c) HasH (d) wfazema

e stfufsan o

~ ~
7CI+MF —> 7CF+MI

AfAfchan Felifersh IeRel BN, STo M &—
(a) Na (b) K (c) Rb (d) Li
T Ufeshel 2elge, RX, KCN o |19 SAfafsan wiep e
e AT 21 RX B
(a) C3H,Br (b) C,HyBr (c) C,HsBr (d) CsH;;Br
T o gk &1 Suftefd H R w1 sifgeE wE-d
afwf?‘zw 22

(a) TRl gfqeemgs  (b) Yo Horoh faeerad
(c) Tiyeett gfqeerds (d) et warsm

eI
+Cl, —>7
IR (Z) B Wehdl B—
cl
cl 1 al
@ é (b)
Cl Cl
1 Cl ¢ ClCl
(c) Cl\&CI (d) €17 Cl
cl cl
cl ool
arfurher: aifufhan 1 < ohol Syl eAfufheanst #
TRt @t |igar R HwE 2

HRUT: -y e sy1 eifafkan w1 ger o 2

(a) AfE Afehem IR HRO <Al T & 3R R 2Afqene
%1 HEl A B

(b) afg faered R HNO <F T B fehd R,
AR 1 Wel e el 2

(c) afg fiered T 7, Wifeha I Teid 71

(d) afg srfered 3R HROT 3l Tod

frefafad § @ wF-@1 Ufewa 3ame Syl fwarfafy
BN SIfUET ®9 9 S STTEfed BT ©7

(a) CH,CI (b) CH,CH,CI
(c) CH,CH,CH,CI (d) (CH,),CCl
RCIPERCEIE] 12



21.

22,

23.

24.

25.

26.

27.

28.

29.

it =)0 § ekl dgs HI Syl AfAfwar § S Sren
HTARE B

(a) sp® WA (b) sp® HHM@

(c) sp TRfd (d) sp’d G

Sy2 afafspanet & e T2 SR oTeY I HT FH =
TR B

(a) Y T o AR TS B T

(b) ey ffor & = T B R

(c) ey T SR a1 Teh T Bl ¢

(d) @eer T SR ST Ao ®U W el 2
2-Ufe P kT HHEARAEH ok <RE fAffd Henfaa
TR T T @ B
(a) 2 (b) 3 (c) 4
aAffeRa,

RCl + Nal 205 R 1 4 NaCl foh® &9 § S STl 87
(a) g5 srfafsman (b) Towfe stf4fshan

(c) Tehcte w1 atfaferan  (d) Therererga &1 sifafwan
s Tt faftre faoms o, 9o & 98wt &,
ifiTeh G THAS Yol FehTeT 1 IS S T Bl 2,
T TR TS IE T Hehl & R

(a) At ffy=d &9 9 99 2

(b) foam® § *E 9fes T 2

c) ik ww ol fasor 8 g 2

(d) i e &9 9 TH w1 2

few g sfufsmn né; ferg,

C,H:OH + HX 2225 C,H, X, sifufsmarsiicr &1 %1 3—
(a) HI > HCl > HBr (b) HI > HBr > HCl

(¢) HCI > HBr > HI (d) HBr > HI > HCl

Ueoh A1 Uohd 1 fohgeh @i sifufeen g1 dfesd
SoEe W e feRan S weRdr?

(@) HBr  (b) HCl  (¢) PCly  (d) Cl,

Tfore e SiEifies 9 9 9 R fRa S 22
(a) T Ueshieldd + HBr (b) T9A + Br,

(c) TEEH + HBr (d) 39 9§ g T

Tfore Uoahleial TaOem &1 Suftfq ¥ omifia saise &
o sAfafEa w3 3@ o

(a) CH,CH,Cl+H,0 + SO,

(b) CH,CH,Cl + HCl

(c) CH;CH,CI + HCI + SO,

(d) CH,CH,Cl + SO, + Cl,

(d 1

B 00 (Haloarenes)

30.

31.

wﬁé’gﬁq(cm;)aﬁmﬁmﬁww

Hehall B—

(a) WIHTl s HF 3R KF o 19 T4 &k

(b) UfTel ¥ SEUSICRSYH R SRUSIIY &0 i
HBF, & @ T4 ¥k

(c) F, T o WY Ssq o Hie welifier gr

(d) SIS S NaF =it o @1 stfafsran seh|

T FaEes 1 Irefd H T w1 FANH oh WY
s qe1 &9 | N & 22

RGIEEREEIR] 12|

32

33.

34,

35.

36.

37.

38.

39.

(a) SSTTA FARTES (b) m-FA I

(c) SioTEet FAES (d) 0-3IR p-FeARITTE
oS, FeCl, (31 Tiior aeeh) i Sufeerfa ok g7 o yehrer
=1 eruiearfa #, Cl, & @ sifufRan wch F o 72
(a) ST FARES (b) A FAREE

(c) FARSSI (d) SRS
frefafed § 9 fFY dearr sfafea w81 s 22

(2) 2HCHO ~*215 CH,0H + HCOONa

0 ©@-xa1 Q-
CH
© @+CH3CI Alcl, @ 3

OH co,
() @/ NaOH @
COOH

arfireRer: URel Roged, S 1 qorn ® %u oA @

TR e @ e €

HEUT: TR TS 0-31R p-3mal 1 fagror a1 21

(a)wﬁﬁwmaﬁiwﬁwésﬁiw
Ao *1 TEl = 2l

(b) afe sAfusred 3R SO S G & wifehd wRO,
AT 1 F& e 11 B

(c) AT AfTReM Tea B, eifeh SR Terd 2

(d) Afe Afrred 3R RO <l Ted 2

et 2elee, Ufehel ReEs &1 gl | AT9ehr gfeeme

sifufwaetl & ufa w0 sifafeania 2k €, =ifE

(a) el Bosed ® %u Tl wEiEmE Ed w1 fmf

(b) Ut Bemsed o SR Teeriert

(c) Ufesher Bcmged W @Y ey i Suferfd

(d) Ufer Eemsed § W gumE

FARSA OIS d T vl dgr) fepan S 82

(a) W= sttt (b) ¥ wfsan

(c) FeI-Torfen sifafran  (d) wea-shrde Afyfsran

frefofiga Aiftel § wifaeredt o 9fd c—X afey &6

azza%awawwaﬁw%—

o o~

(CH3);C — X
(I11)

(CH3)2CH X
(IV)

(@) I<II<IV<III (b) I<MI<I<IV
(c) IV<II<I<II (d) M<I<I<IV

FARSS ! NaOH oF T2 300°C W & § T Hd W

B
(a) WA (b) SSifeeere
(c) FARBA (d) 38 9 & 7=

ﬁéﬁl—ﬁﬁ%ﬂaﬁﬂmﬁwﬁa%—

(a) R Beles o T 219] (b) Ufeshel BellEs o &1 377
(c) U 2age 3R Ufeshel Beee | © Welsh o1 Th 7]
(d) Ufiet BeEe @R WAl § ¥ Jois 1 TH 7))

geileehT aar e | 181



40. Heurr 1 sAfafwa o frefafed § 9 &9 wfhe =22

41.

(a) T o9 (b) SEUSITEH o0
(c) STHIfTIH wau (d) FIHIEE e
3Aifiek 1 ITUPAC 919 X ©—

NO,

F

CH,
(a) 1-TRI-4-Afore-2-Aggreisia
(b) 4-TARI-1-AfIA-3 g2 SIS
(c) 4-TfIE-1-TaRI-2- g2 el
(d) 2-TARI-5-AfA- 1 -AEggreisiA

42. tfrefm Y foraes i sifaferan e FaResi qar

ERIISIEExI

(a) TIESEAING 3TFA (b) FIIE FANEE

(c) Troia weHifem FdEe &1 Suferfa § e

(d) T5ZH 37 SR Ik S8 FFH FANLE o Y TH Hich|

B ﬁ%l%?*ﬁ?lﬂ??lﬁl'el? (Polyhalogen Compounds)

43, G forgeRT MM AM 27

(a) WITRIS FANES (b) E=IfTa FARES
(c) T SEATFES 3 HERH
(d) FETA FARZS

44. AfIEE I H ‘qEda’ g 2

(a) FTEA SEATFES

(b) FHTEA SEATHES
(c) hTeH TZHRANTES T

(d) FARHH

Y

50.

9.

. frefafed § 9§ ®HE-9 ifie %1 9 Teskisid KOH 3R

grfHer THIA o T2 T d B dl Hifeerd I Ter 2d 272

(a) CHCl; (b) CH5Cl (c) CH;0H (d) CH;CN
. BT fordeh ZrsReiS o 8?2
(a) A (b) WA (c) W= (d) St

. TR : FAIBIH i e 1 &I didenl o gufed fwa

EinI

T ; FANEH HT ST YF o &9 § foman < 2

(a) AfE AR 3 HRO <Al G & 3R HR07 2Afqepe
%1 HE A B

(b) afz sfqked iR HRU I G © SAfHA HNO,
afrsher 1 TEl =aren el 2l

(c) AfE Afeher T €, oifeh HROT Terd 21

(d) afE AfTRed iR FRO S Tod

. - fgya el aren i T g

(a) CH,Cl (b) CCl,
CCl, IR Wi |
(a)ﬁ?ﬁﬁlﬁﬁg

(b) TSI &ROT T Higedl HI HH HL@ &

(c) FAINIA &R0 Y Wigal § gfg 1 HRO T 7
(d) SIS &R0 i Hixdl W hIE J9E T8l g5l
FHUS H T YR § FIH s 8-

(a) UThHIBIA (b) THEME

(c) HMET TIHANES (d) WeTH

(c) CH,Cl, (d) CHCI,

> NCERT Corner

B e

(Haloalkanes)

freafafead tomieia i 2l 3T o W9 Tfyfsmarsiierdr
FT FH B

T
1I. CH,CH,— ?H —OH Il CH,CH,— C— OH

CH,

(a) I>1I>III (b) MI>TI>1
(c) II>1>III () I>TI>11

= ELEe, KCN & a1t fergant sifafean @ aar 272

CH,

(a) et Teehlelet (b) Ffew FeiEs

(c) =ffea Tewhlelar  (d) Wil FATEs
AgCN H30

CH;Br A B

B&-

(a) CH;NH, (b) (CH;),NH

(c) C,H.NH, (d) CH,COOH

wOHlTerer  UOREH  BESlEe Wi st n-Wifte
FHES o WY HE W R 3G Bl 87

(a) WA (b) WHH  (c) WU (d) WA
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5.

6.

7.

ffafad & o ®H-91 Uehiladl HA o d9HE R Fx
HCl o ¥ Afafsean i W gafad Ufcha FaREs
3T HAT?

(a) CH;CH,—CH,—OH (b) CH;CH,— ?H —OH

CH,
CH,
T
(d) CH,CH, — (lj —OH

faferee o HeelIoT 1 Th I -
(a) 2C,HsBr + Ag,0 —> (C,H:),0 + 2AgBr
(b) C,HsBr + CH;ONa——> C,H;OCHj; + NaBr
(¢) C,HsBr + CH;COOAg —> CH;COOC,H; + AgBr
(d) 3 (a) 3R (b).
HH-H1 gEEFEl C,H,Cl AT a0 9 ¥ afika gm?
(a) CH3CH,CH,CH,Cl (b) CH3CH2(|:H —CH;,
Cl
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10.

11.

12.

13.

14.

15.

16.

17.

i
(c) H,C—C—CH,

i
(d) H,C— CH— CH,Cl

Cl

frfafed & o sF- gedem fafma sfafea 22
(a) RX + Nal —> RI + NaX

N S N~
(b) /C—C\+HXH/? Cl\
H X

(c) R—OH+HX%R—X+HZO

(d) R— OH + SOCL,—> R — Cl + SO, + HCl
2-SHIG 1 USHTA § IRy TS o Wy TH
fopa STl 21 W Y@ SE B

(a) 2-TeRdeA (b) 1-9&=

(c) fam-2-d4dm (d) TE-2-F

AR TR A i Faw fafy g

(a) CH.OH HHS00A 1)) o 1y oy HE/SDEs A

(O CH1HEAs () ¢ 2

o et e gees Y TERAT TH HE
(a) Syl erfHfsman (b) Sy2 @

(c) o foreare (d) TEETESeH

e BESIST FANES 1Y i dSioe] TUHEE 1 Iuferfd
o Wi o @iy arfafera feman Sian €, 99 I8 3 B—
(a) 2-FARYIAA (b) tfaa FARES

(c) ®iE srfufsran ¥ (d) n-fTar FaRIES

S Afafea § Ufewa domee w1 oTT=EA fREe Wy
Y

(a) Zn/HCI (b) HI

(c) Zn/Cu T (d) NageR H

frfafea ifufswar & fau sme ffg ifysds &1 ST
FHT?

CH;CH,CH,CH,— CH,CH,CH,CH,Cl+CH,CH,CHCICH,
(a) ClL/UV Jamt (b) NaCl + H,S0,

(c) R ¥ Cl, 7™

(d) 3R o 31 1 sufearfa & Cl, T

MeX, RCH,X, R,CHX, R,CX H ¥ M S2 sifafsan &
yfa Hed sAfuer sifafwamia 82

(a) MeX  (b) RCH,X (c) R,CHX (d) R,CX

Syl (TehTToeeR AfeRarft gfaeemas) eifafshan o, (emmgsed
Bl €1 98 BF % R0l g

(a) fo=ma =1 wfqamm (b)) fa=ama@ &1 umo

(c) Tomma =1 ®qi@®  (d) S (a) 3R (b)

FHied [ § T wEAiet & wied 11 H fiuw e Tt 9
e

i 11
4-SHGE-2-37

(A)

18.

19.

20.

21.

22,

23.

24,

(C) [1-siH-2-Hfaeee-2-37

R
(iv) Br/>:ﬁ

(a) (i) - (B); (ii) - (C); (iii) - (D); (iv) - (A)

(b) (i) - (A); (ii) - (B); (iii) - (C); (iv) - (D)

(o) (i) - (C); (ii) - (D); (iii) - (B); (iv) - (A)

(d) (i) - (D); (ii) - (A); (iii) - (B); (iv) - (C)

Adfies CH,CH=CHC(Br)(CH,), ¥ -Br &I feafq =i

& ®9 § il fHa e—

@ tfaa  (b) WhRa (o) fama (d) fedee

RCOOAg o @19l Ufesher Beiige &1 arfufswan =0 S

A B2

(@ T (b) R (c) Ufeeens (d) HeA

TRUICEMMmS &1 ¥&l TUPAC 19 1 g1 =gt ?

(a) 1-SHI-1,1-SrEuforerdiem

(b) 3-sHrEET

(c) 1-Sm-1-TfoeTads (d) 1-siHrged

|-FARUNT TR 6 & fou fefafed § 9 fRw

AMTRTF T STAN T ST Fehall 272

(a) TUeEEE 1 Sufterfd § WA S HCl

(b) WieES i erutefa § WA &R HCl

(c) WH #IR Cl, % a5 Siefig KOH o @rer stffepan

(d) 379 | =18 &l

& ¢ SHfoHa % R, RCH,Br + T 09 5 RCH,I + Br-

& FHo T e

(a) Br ufgeueff iyl & ®9 & %1 T gkl 7

(b) W Afafepen & o HHHU STERen THEHA
A T qer W wE YgaE 2

(c) arfaferan UEifes ot o off &1 bl 2

(d) =fafsren ¥ wgaa faemaew, X fuRor =01 o wifeq
AT 1 S B

frefafga Aifiel w1 Sk sEeHiR o ded wH U

(D) |1-siH1-2-Afaerde-2-34

CH —CH,Br 1I.
CH;

cHy CH,CH,CH,CH,Br

II. H,C— (|: —CH,

Br
(@) M<I<II (b) I<II<III
() M<I<II (d) M<II<I
SE O FANES SR el fHiEE W suftefq
d oo far s @ @9 Ufehel e S R
sifafsramefierar =1 % (3° > 2°> 1°) Ufesrd 998 o +1
WTE ok HROT Bl @ W CX S 1 YTl i

Fl 2
(a) T, &Y (b) Ucehield, ST
(c) Ufeesere, ufEfda  (d) &g, F9
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25

26.

27.

28.

29.

30.

q o1 foeRt <o Bfa SR W eeAnifua = i,
FTeel hean 81 FrEfafied o 9 siE-| 310 yhfa o

FIEE B2

(a) 2-SMHFA (b) 1-SHEA

(c) 2-SHIggT (d) 2-SHIYY-2-31te
frfafed § 9 ®HE-91 A OH 38 g eI

gfaeenoT @ et fagor <m?

Br

|
I CH;— ClH —Br I CH;— <|: — CH,
CZHS

III. CH;— C|H — CH,Br

C,Hs

C,H;
(a) 1 (b) LILII (c) ILIT  (d) LI
FAHST h1 HIf 1 e ¥ rfaferan v ™
q@Id: 1 Wi Bl 87

CH;
(a) N, N-SEafIemaTad= <CH3— N<CH>
3,
(b) N-HfIHeEHA (CH;—NH—CH,)
(c) HIAUHN (CH,NH,)
(d) Tagor 599 3 9t 99 o9 H 70
sifaferanetl § Sl (A) IR (B) 1 Te=H i
RX + AgGCN — (A) + AgX; RX + KCN —» (B) + KX
(a) (A) = RCN, (B) = RCN
(b) (A) = RCN, (B) — RNC
(¢) (A) = RNC, (B) — RCN
(d) (A)— RNC, (B) — RNC

freAfefaa & 9 wE-d "= e Ry T e (4) &
Y A 72
| \CH;
/
H;C, ‘Br
A
. )
@ H, < Wp, ® o
Br” W
r C2H5
Il_I B Br
© oM @
/
H, < ‘CZHS H5C) ‘CH3
frefafea sifufwar o, g7 oIk oreu Sal #1 wEwH wi|
CH, — CH, — CH — CH, e KoMt
| a9
Br
CH,— CH= CH — CH, + CH, — CH, — CH=CH,

(4) (B)
(a) (A) & SR B 3R (B) 21e9 IR 2l
(b) (A) 319 3 T 3R (B) §&A 3K 2
(c) qi (A) 3R (B) g&a 3 2
(d) shae (B) &Fa1 @ 3R (A) &l &= =1
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31.

Jdiae sIfed FAEe H1 TUPAC T &—
(a) 2-FAR-2-AIAGTT  (b) 3-FARIHA
(c) 4-FATE (d) 1-FIRI-3-HieeTso

B E00 (Haloarenes)

32

33.

34,

35.

36.

frefafad § 9 siA-a1 TR gfaeres stfafwanet
1 el HH B2

cl cl cl
NO,
I 1L IIL.
NO,

(a) T<II<III (b) M <TI<I

(c) I<II<II (d) M <I<II

frefafed § 9 sHE-91 URe 2aEe s gfaeer=
¥ ufa ged offuss stfufmamsiiar 272

Cl Cl
NO,
(a) (b)
Cl Cl
NO, O,N NO,
(c) (d)
NO, NO,

frefafaa sifufea § A 01 22
CH,— CH= CH,

+HCl —> A

CH,— CH= CH, CH—~CH,—CH;—Cl

cl
(a) (b)

Cl

I
CH,— CH— CH, CH— CH,— CH,

I
oy b
cl O ™Na*
@NOZ NGO @NQZ
NO NO

2 2
IWe IR fohE YRR sieed eI el 872
(a) SAFRIRAN-GISH
OESEE:EES
(c) Tfepa iRt wfaweema
(d) SATeRdRA
FreAferiad HifiTehi i Sk el o 9Gd HH T SHafted Hi-
Cl

NS

(d)
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37.

38.

39.

40.

41.

42.

43.

Cl Br

111 @ Iv. @
cl cl

(@) I<II<II<IV (b) I<IMI<IV<II
() IV<II<II<I (d) I<IV<II<I
frefefaa & & a1 wA-T R e Fetua
TESR A Td HE o AU Sefa difedd
TIESIHIES oF T Fad T ¥ Sel 3TIeed | T[oI?

NO,
(b) 0,v< Ol
NO,
© MeN<O)Cl  (d) CH,Cl

AlCL, &1 Iufeefd # a9 oF W FaRA & ifafshan |
a%ﬁﬂé@ﬁ'—r a1 21 Frefafed § 9 se-d e sS4
T T AT HI 22

(a) CI° (b) It (c) AIC;  (d) [AICL,]

Ay FARES § C—Cl &Y &1 ol § FAREsT

C—Cl &Y B—
(a) oe1 3R 3o 2 (b) B SR oA 21
(d) @& AR gee B

(c) Bl AN gae 2B
e, EA (1) FARES 1 Sqreerfa o BofioH & |
Frffeman ieh arief- 3R d-gal it 2a 81 sAfufwan e—
(a) TR foetom sifafswan
(b) SRR Wfqzemad stfafea
(c) T TcTeh FaArSIeh SAfeRan
(d) et wfaeera e3fafsan
frefafed & ¥ fFoe ToME Soadn B 22
(a) FARSSAT (b) o-STEARISISIT
(c) m-SEFARSSIA (d) p-STEaARESIA
HIT [ : FARSSH oF AEIE W m-TEFARISST h1
frefor gar 2
®IT 11 : —NO, I8 Th m-T1Eesh 998 2
(a) FeA [ 3R HeA 11 <A F&1 <
(b) e 1 3R %2 11 < TTord 2l
(c) ®¥ 1 Gt © wfeh &M 11 Terd 2l
(d) %A 11 F& © wfeh oM 1 Terd 2l
et 1 ¥ fou 7u Afien] 1 G=el o1 Fiad 1§ KU
T ] o o @ fHem i

i 1 i 11
(i) CH3—C|H—CH3 () [UfRa Eomes
X
(i) [CH,=CH—CH,—X | (b) [tfeshe toies

X

(iii) @ (c) [aefifaes TarEe

(a) O,N 1

(iv) |CH,=CH — X (d) [tferer erze

RURERCEIR] 12]

() (i) - (b); (i) - (d); (iii) - (a); (iv) - ()
(®) (@) - (c); (i) - (a); (iii) - (b); (iv) - (d)
(c) (i) - (d); (i) - (b); (iii) - (a); (iv) - ()
(d) (@) - (a); (ii) - (¢); (iii) - (d); (iv) - (b)

44. ﬁtrl%rﬁaaaqfﬂmﬁaﬁm Y & 9|

©/ NaNOZ+HCl ©/ Cl_cl12c12 N,
273-278 K
NegleKiet @
Cl Cl

45. wfem 1 H § T stfafmaistil W wiem 11 W & T

sAfferansti o geR ¥ fhaem)
i 1 e 11
i | cl Cl (a) RlURETWl
Fe/Cl, ©/ Cl e
— g
Cl
+
Cl
(ii) |CH;— CH=CH, + HBr | (b) [sctairit
|—> CH; — CH— CH, wHfew
| EIREIEE]
Br
(iii) |CH; — CH —1 (¢) [Teww
o, [ECIER
CH;— CH—OH
(v) | cl OH | (d) | scrareiwrt
HarsH

©+Na0H©
NO, NO,

™) | cH,CH,CHCH, KO, | (e) | st
| EIREIRE]
Br Sy
CH,CH = CHCH,

(a) (1) - (a); (ii) - (¢); (iii) - (d); (iv) - (e); (v) - (b)
() (1) - (b); (i) - (d); (iii) - (e); (iv) - (a); (v) = (c)
(c) () - () (i) - (e)s (iid) - (a); (iv) = (b); (v) - (d)
(d) () - (d); (i) - (a); (iid) = (b); (iv) = (c); (v) - (e)
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46.

47.

48.

(Polyhalogen Compounds)

frefafed § § &F O a-SEedEe 1SS 872
(a) SEFARHEA (b) 1,2-SEFIEEA

(c) TufarEy Fngs (d) Uferat wiEe
frefafed § § wF-w fafeTa Trsane T8t 87

(a) CH;—CHCl—CH,Cl

(b) CH;—CHCI—CHCI—CH;,

(c) CICH,—CH,CI

(d) CH,—CHCl—CH,—CH,CI

CCl, %1 SYam sfiferaes o o &9 | fan smr €,
FAifeh—

(a) THH FALHF FH 2
(b) TEH TR I=4 2
(c) IE TS Ay 2al B
(d) I8 FeEASH ey oA B

. Tfafae FeREe T 2l

(a) fofaa-e=eanEe
(c) TdAfas 2age

(b) SH-TTEEeES
(d) =Effees 2ogs

. AR R CHC, sael # ol #en o Ueskierel faetren

ST @ iR —

(a) I CHCl; 1 HIARR T & H3 HT I ¢

(b) T& CHCl, % & | Siferdiehior sl kel B

(c)%ﬁ@iﬁfﬁaﬁaﬁ@a@@@aaﬁmﬁzﬁ
T 2l

(d) 2 (b) 3R ()1

(> NEET Xtract

B

(Haloalkanes)

frefafad 5 9 ford fgya oMol o wed %9 o =Hafem

IERIRICINY,

(a) CH,Cl, CH,Br, CH;F (b) CH,Cl, CH,F, CH,Br

(c) CH,Br, CH,Cl, CH,F (d) CH,Br, CH,F, CH,Cl

atfirener : Wt Sfsfas Tomee Syl sifafkast o

gfd %T%'I'ﬁ:l'a? tfenel samss i gal | sifies Afufsraretia

T 2l

HIOT: AfHamsierar A9 3R fae=s &1 geia

R i & 7

(a) IfE ATReM X HRO SHI T & 3T HIOT AR
F TE TS T

(b) afe efierem 3R ®RU <A T € Wi N,
e 1 W&l =re T1 2

(c) 9% arfyshem T €, oifeh SR T @

(d) afz sAfered 3iX &R 3 Tod B

(CH3%)3CMgC13|ﬁ sifafsean D,0 oF WY W W I
T

(a) (CH3);CD (b) (CH5;);COD
(c) (CD;),CD (d) (CD,),COD
TS Wive o | RMgX i SAfuehar o @1 sifaferan
FE W gHH Fmi g @
(a) RCH(OH)R (b) CH;CH,OR
(c) RCHOHC,H, (d) C;H,0H
CH, ClH3
CH,CH,0~ i Me,CO™
A¢———*—CH;—C=C—C—Br MejCOH
H,C Ph
3R A’ 3R B HAA: §-
CH, CH,

|
(a) CH3—C=|C—C—OCH2CH3 R

|
CH, Ph

186 | e aar SendiT

C|IH3 CH,

|
CH3—C:C|—C—Ph
CH,
CH,  CH,

|
(b) CH, —c:clt— C— OCH,CH, 3R
H,C Ph CH,  CH,

|
CH3—C:C|—C|—OCMe3

H,C Ph
T T
() CH;—C------ ?:C—Ph@ﬁ'{
CH,CH,0 CH
I 3 CH, CH,

T
CH3—C:(|3—C—OCMe3
CH3 Ph
3MfUaeh ¥ C,H,3Br ITe! Tk Tfeshdd Tallse i Uoehlaifcish
KOH & |19 3faferan e W <) gHed Teehid, A 31X

B feu wu fagwr o erwafad efisiHifaras 5 fe=afafea

difis f&u: CH,COCH,, CH,CHO, CH,CH,CHO 3R
(CH,),CHCHO

(a) 2-SHRFA (b) 3-FMI-2-Hforede
(c) 2 2-TTEHTIA-1-SHeA
(d) 2-3IH1-2 3-STEHTITA|
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7.

10.

11.

12.

13.

TRY: THIEM § Nal o T Afafehan s T dehiedsh

w9 9 Gipd 2- Ao RSy ¥ ToRd 2

FHRUT: AHHRF AR IHh IO W aR-aR aleed

ST ;U @i 9o < B

(a) A Afeher 3T RO SHl T & 3T HRoT e
H1 HE A 7

(b) afe sAfierem 3R FRU <A G § Wk R,
afqere 1 Fel = 1@ Bl

(c) IfE Afvehred | B, AfhT HRU1 Tord 2l

(d) afg Afsred X &R0 SHl Terd 2

FH-T AATE HIF T 2- TS a1 272

(a) CH,CH,CH, (b) CH,CH=CHCH,

(c) CH,OHCHOHCH,OH (d) C,H,

sAfaferan o fag,

CH,Cl—> CH! + CI'; AH,°

CH;CH,Cl—> CH;CHj + CI'; AH,°

(CH,),CHCl —> (CH,),CH" + CI; AH,°

(CH,);CCl—> (CH,),C" + CI'; AH,°

SR Tt 1 HEl FH o

(a) AH;>AH;>AH;>AH;

(b) AH; < AH; < AH; < AHj

(c) AH;>AH;>AH; <AH;

(d) AH]>AH; < AH; < AHj

AEHl-sgfed HHIfvEE SieEe geh deR SR Fde

UeHIEld o Y I B

CH,

(a) CH;CHCH,OH 3R CH,CH,MgBr
3

(b) CH,CHCH,CH,CH,3R MgOHBr
CH,

(c) CH,CHCH,, CH, = CH, iR MgOHBr
H3
(d) CH,CHCH, 3R CH,CH,OMgBr
el o frefafad 9e o fywdsl X oK Y & W2
F AN~ y
CH,CH,CH,Br——> 3@ YHCH3C|ZHCH3

Br
(a) X =17 efd; NaOH, 20°C; Y = HBr/UEfed 37%, 20°C
(b) X = @I% TUehlEla®h NaOH, 80°C;Y = HBr/uHifesh
3T, 20°C
(c) X =g Se™; NaOH, 20°C; Y = Br,/CHCls, 0°C
(d) X =% Teahisietsh NaOH, 80°C; Y = Br,/CHCls, 0°C
CClL, ¥ SHH o WY Halfodicish 77 o Yoh 9o
AU I TH HH b INOTHEEYT G Ufeshel STHEE i

HH B

(a) 1°>3°>2°9MEEd  (b) 1°>2° > 3° HHESH

(c) 3°>2°> 1°TmREH  (d) 3°> 1° > 2° SimTEeH
frefafad & 9 -9 37 2cEe] S Siol I8 1 el
Tl /@2

RGIEEREEIR] 12|

14.

15.

16.

17.

18.

I
CH;— C—NH— CH—Br CH;— NH— CH — Br

CH,

CH3—O—C|H—Br

CH,
I v
@) IV>TI>II>1 (b) I>TI>I>IV
() M>I>I>IV (d) IV>I>T>1I
Sy2 sfaferan o ufa frefafea difret =1 sifafwarstier
1 WE Tl g HH T
Br CH,Br H,;C_ Br Br

O ©

(1) (2) (3) (4)
(@) 2>4>1>3 (b) 3>1>2>4
(c) 4>2>1>3 (d2>1>3>4
frfafed § 9 fg o] o are (+) 9 sifhd Hrea T
srEmfd 82

i ]
I
ct C?
L7 X>a L /~a
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foem o Wy AN T Y =@ H sifan faered
# af HNO, & T o7=fig fran oar 2 iR %o
AgNO, Tt smar 21 faerad B 3 ek dien srae e
frefafad & 9 SF-91 woH gam & fau g 22

(a) HNO, &1 HaSieh STHETa® ol

(b) A =CgH,l

(c) A=CgH,CH,I (d) B=CgH,I

frefafed & @ ®F-T 1-99-3-FARESHE H gEd
e GIATT 7?2

Cl c
(@) @/ HNO; . Zn _ HONO u,Br,
H,50, ~ HCl” Cold
(b) @/ NO, ¢, Zn _ HONO_  Cu,Br,
AlCI, HCl” Cold
©) @/ S0, Cl, . H,80,
H,50, ~ AICl,  60%

A1c13

dqifent  #1  ifufpamefierar  ()MeBr, (i) PhCH,Br,

(iii) MeCl, (iv) p-MeOCH,Br %1 ¥IZal g1 hH

@) () > (i) >(ii) > Gv)  (b) (iv) > (ii) >(0) > (iii)

© (v)> (i) >@) > (i) (d) (i) > (i) >(iii) > (iv)

OH™ 3T & 3R -GS (1) 2 4 6-EAZISHS S

(11) ; p-TEErgasISi (I11) ; 3R 2 A-STEAEErsmissi (1V);

1 rfafsrarsiier 1 sed wH 8-

(@) I>I1>10>1V (b) II>IV>II>1

() IV>II>II>1 (d) II>1IV>I>II

o-FANRIET Wa NH, ¥ GiemEe & @l it

FTH 0-2EH R m-ASH <l 21 3@ ikl | o

Al HETed B
CH,

o
7

1
(c) (d)

SRR SHEe, et & T SRR Fieh 3l 8-
(a) TG &R Mg(OH)Br <t g

(b) s 3 Mg(OMe)Br &1 fasor

(c) 2refg 3R Mg(OH)Br &1 fagm

(d) wHfer 3Tk Mg(OMe)Br w1 faso|

HIT 1: o-SEFARNSST H1 ToHF p-SEFAREST |
aferen BT 21

HIT II: dS@ed &1 AHY o o Ed g,
T A1 & Y B

(a) e 1 3R Hed 11 <A1 Tel 2

CH,

®) |

RURERCEIR] 12]

82.

83.

84.

(b) w2 1 3R FHeA 11 <A1 Tord 2l
(c) A 19 © Afrd oA 11 7erd 2
(d) oA 1198 ? Afrd wed 7o 2

frefafad o 9 sE-91 39k [UPAC < § @&l @1 9

el e 22

(a) CHF,CBrCIF : 1-SiHl-1-Fi-1 2 2- TRz

(b) (CCl3);CCl : 2-(SEFARMIAA)-1,1,1 233 3
TR FA

(c) CH,;C(p-CIC4H,),CH(Br)CH; : 2-wimi-33-fom-

(4- AR ) =RA
(d) o-BrC¢H,CH(CH;)CH,CHj : 2-iHl- 1 Hfvesifems<i

i 1 ol ied 11 9§ Tt &) 3fad faswey fafza

i I it 11
(A) Cl (i) | CH;CH,CH,Br
Cl, Na
@ FeCl, @ R
(B) C|)H3 (i)| OH
KOH
CH;— (|:— Br m
CH,
?Hs NO,
HBr
CH;—C ——>
|| T
CH,
© | Cl (iii) 0 O
& HNO,
I H,50,
Cl
NaOH
ﬁ
TH
(D) Cl (iv) CH,
CH, —|CH CH— s l
3C,H,0H CH; — C|H
CH,CH = CH, > CH, — Br

(@) (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) - (), (B) - (iii), (C) - (iv), (D) - (ii)

anfoeeh G C,H, a1t Tk ATk X i FeCl, 1 Suferfa
¥ Cl, @ sfufrd e W §) Freered § @ Ao
ifirer rfaferan oh SR Sl 22

CH, CH, CH,  CH,
@,a © Cl\©/c1 @
(a) > (b) ,
Cl
cl cl

getearT agr s | 193



85.

86.

87.

88.

89.

CH,

CH, CH, CH,
cl
(c) , (d) ’
cl Cl cl cl

SR p-SEFANESH, THh o-THE= HT o |

Frafes faeaes o w9 e 2

HEUT: o-SEFARESH Yo & Safth p-SEaiRssi

yata =& 2

(a) SIfTRe SR R < T § ST HRT, (TR H
e e 7

(b) TTeReM 3R N1 SHT Ted & lfeh HR0T e
%1 He e e R

(c) MfTeher T €, wifeh SR Terd @l

(d) stfqRed iR ®ROT <A T B

frafafed § @ = A, St AgNO, o @19l sifafsean

FE W IEAY I TET RN B

(a) [>3r
(b) @CH=CH—CH2—Br

Br Br
(©) O/ @)
NH,

NaN02 + HCl C112Br2
0-5°C.

sifaferan § X e Y 2—

X

+ - + -
N,Cl  Br N,Cl  Br
Br
(a) > (b) >
- + -
N,Cl  Br N,Cl Br

00)-Q, v
Br Br Br

Afaferareti o fmafafga w0 9 ¢iffw s@c (Q) =i
Ericiu b
OH

Zn Cl, / FeCly
@ 4
Cl

H3
(@ (b) @
OH
© (@ @

frefafag § 9 A T gfaeereq sfufea & ufa
oy aifuss erfafwamedia 3—

Na/geR Q

194 | eitearT aoar SeneT

90.

91.

() CH;CH=CH—CI (d) C.H,Cl
A ! YgEH 3R Afafma oF YR T STEE @IT|
OCH,
NaNH, |
Br
OCH,4

NH,
@) @ oA Ferefe s st

OCH;
Br

(b) 3R o faeemes sifafwn

OCH,
(c) AR T oo stfafman
OCH,
(d) AR feeend sxfafeman
NH,
frefafea & 9 ®F- aefeTee gofs 23—

O,N I BIr_II33r
1 I I

B SRR AR

92.

93.

94,

95.

(Polyhalogen Compounods)

rEAE SR w e o T )

(a) g (b) T

(c) el @i e <t

(d) SIEE

BeArwH Afaferan 1 W fRd qaR wE o ferg el
e T TR €2

(a) CHF, (b) CHCI,

(c) CHBr;3 (d) CHI,
1,3-STSFARYIC Zn 3R Nal o ©1ef T & & iR
A T (T 3IR) —

(a) WA (b) wifeA

(c) HTEFAIE (d) n-WfTa eTeEs

3 T IRATIST Tt BTEgIhTeA 1 Sleeais = (A)
Ueehleifcrer GIert o |l fafsran &Ll @ 3R T 31
TIEGIHTE ST & Sl ST P FANEe o a1 T
A EaY 3 21 AfR A Selld KOH & Y 3TN
FH W R T Ufeeese a1 Bl g Al A w2

SCICEREEIR] 12



96.

97.

98.

99.

(a) CH,CHCI, (b) CH,CI-CH,CI

(¢) TH (a) 3R (b) (d) =8 9§ &g &

@ Sl UfIe Uohialal ohi sellfe UISel oh A9l SArafad
foFe S 2, 99 U SIS B B

(a) THEH (b) TEFARTHRH
(c) THifesw o1 (d) FARBH
A T

(a) CHCICCI, (b) CL,CF,

(c) CHCLCHC, (d) CLCNO,
e QS i Seltd Fifead s iR e Hiel &
e T TR S § q9 T el S ST B 1SS B

(a) difgam sAEReE (b) Hifgzm s

(c) SAErEr®H (d) Nal 3R C;HgO 1 HareH
FHRATFANESH Bl off el S @

(a) A (b) FHM R

(c) el (d) Hfm wH

100. %% Hefer AifTeh gt 1 & f&u 70 € iR S swEm

T 11§ fRu M R wd faem g

T 1 T 1
(A) | TR (i) | Tewhdzs & fag
ICNIRED

(B)|p, p-SHARIETE - (i) | e § yoies
IR CEIECRINESE]
(C) | TrzFaiRmeA (iil) | vdrafes
(D) | SEFARESA (iv) | FTeT9TH
(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)

Questions (2019-2023)

’ N E ET Selected Previous Years’

2-FHA H oo stfufren 9 Ye-2-39 o ar @

(A) p-forira afafer=n

(B) Siadd Faw =1 are e

(C) fergrRarsHIsmT atfufman

(D) Tsteftentor sifyfean

(@) (A), (B), (C) (b) (A), (O), (D)

(c) (B), (C), (D) (d) (A), (B), (D) (2020)
2-SHS i TeeEgedsHiw fafwa § s+ o
TIE IR U2-2-39 €| 98 Scg i fore W aneniia €2
(a) Tohet a1 FrEm (b) HeSIw 1 T
(c) g9 frm (d) BTRET Frm
‘C—X @Y F ET THTH w1 TEl FH T
(a) CH3Cl>CH;F>CH;Br>CH;1

(b) CH,F < CH,Cl < CH;Br < CH,I

(¢) CH4F > CH,Cl > CH;Br > CH,l

(d) CH,F < CH,Cl > CH,Br > CH, I (2021)

frefafad & 9 ®F FaRsE w Gyl w6 o fog
U 2?2

(a) oS, Cl,, f5/a AICI,

(b) ®HA, NaNO,, HCI, CuCl

(2021)

(©) @ ,HCl
NH,
(d) ©/ HCl, T

FHTSdl o HaH § TTeld U 2

(a) Syl @AfvfRan ¥ T TH=rAwE &1 1:1 fagor g
B 2

(b) Torameliel T/l W el A Reilleehd I Sy2
Afaferan R e SR faare 1 SRy < €1

(c) Tirmd Tk g W eeErifu <du s 2

(d) Wk Aafen fagor s sl WRvE fam ?1(2022)

fean T ife CH:CH—(le—CHZCH3

(2022)

X
1 Toh SR B
(a) UfAfers gemse (b) TorEfers eomEe
(c) dfsfers Baze (d) Wt ToEE (2023)

RURERCEIR] 12]
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JALATAT (ANSWER KEY)

Check Point - 1

Check Point - 2

Check Point - 3

NEET Warmup
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T AT T

(Haloalkanes and Haloarenes)

o/CHECK POINT-1

1. (b): C,HCl + KOH,,,, —> C,H;OH + KCl
3
4 3 | 1
2. (¢): CH,CH,— CH — CH, — Br ; 1-Si1-2-Hfererape
oy
3 (b):RX+Mng—Mg—X
fire sifrede
4. (a): CICH,CH,CH,Br + KCN — CICH,CH,CH,CN + KBr
5. (b): SAMYfRamielal HH & C-X oY Yool o STMER W

TSR S WAl ¢l oTEY Yaedl fad wH enh, sfatwmearie
I et B

OJBHEGK POINT -2

CH, CH, CH,
1
cl,
' “":@ e @ ’ @
3
2. cl

3. (a): —NO, S TR TTH HUE FeAReoi o ARt
uﬁwmaqﬁ:rmaﬁgﬁmwaﬂﬁ%

HNO3
sto4
1-FAR-2- :nsaésﬁ:f

(1)

1aaﬁ'€l4=nszﬁaﬁ'—r
(7=A)

5. (a): 9fg $2R 1 3ufefd § Shaa URa SaEe difead o @iy

stfaferan ear ®, @t sifaferan =1 “fefenr stfufwan et s 2

OBHEGK POINT-3
1. (a)

2. (a): B FAREH Hueh 9 oo 3R freft 1 JHaM e
g it CHCI, ¥R-#f wiese @i ergeiem seiiiges o fasfed @
ST 21

TR 3R
CHC13+ [ ] ?OHHT& COC12+ HCl
FARTRIH Earsic)
FIETH T 3T Sedelt 19 2
ECIEERCEIE] 12|

3. (b): FARGARIHIEA (CFCs) a1 HaiT 1 Sqan Mhsiet 3i
TR FEWR ¥ fpsie o ®9 § fopan S 2
4. (b): CHCl, + [O]— COCl, + HCl

Earsic

5. (a): el AT § S CIUEe W SR e
SUHTN | agHed § Ffowe e 1 ST Siod el Sgd @l gl
% R 59§ T Hed W UEHd €, O o WehRIEETR STue
T ToRd ¥ IR srfufwmanet o frefafed Swa gR S wi T
W T

CE,Cl, %5 CE,CI + CI*

CECl, - CFCl; + CI°

Cl'+0,—>ClO" + 0,

ClO"+0——>Cl'+ 0,

(> NEET Warmup

1. (a): 3TEY I HAE m

SEY HT T4 H1 %HA: C-1>C-Br >C-Cl

2. (a):ﬂ?ﬁ'ﬂiﬁ>f§ﬁﬁ$>1}l‘lﬂ'ﬁ=ﬁ

3. (a): CH,=CH, + Cl, —» CH,CICH,Cl
(Tforef erRiEe)

5. (b): CH;—CH=CH, +HI— CH3—CI|-I—CH3

I
6. (b): Uoshg SR ANMeHes aiffeman & Tord €

7. (d): TRE W 1 Uiawemed TR W T STHROT Rl ©
I>Br>Cl>F

30 rfyfsrameiicrar 0 i sifue e ofag (C—1 o fory stfereram)
o SMUR W GHHAE T B S e el ki HH kIl § SR S
I FH T S 2

8. (d)
9. (b): CH;CH—CH, 2% CICH,CH=CH,
10. (d): CH,CH, CllHCH w@ T R ¥ TA-3Tq8eA 9§ T

WW%@%%W—W%WﬁWﬁW
3° > 2°>1° Bl

11. (c): RX + Mg — RMgX

9 YR, e sfyetss (RMgX) %6 $er &1 3ufeerfa ® dfeha
RS (RX) o 1o AP (Mg) ®1d 1 sifufsn 9 o 2
12. (c)

13. (b): CH;Br + AgF — CH,F + AgBr

=9 sifufsan i w@ew sfafEa & ®9 F S S 2

14. (d): RX + KOH - ROH + KX
e TS (Sefrar) Ueshiere

geiloehT qar e | 477



() : g Rese Syl fwarfaty A emafes feafafa w6
Tuien 21 <t M sifufsra § HUMHR STEA HrElcherdd W STl
FM 30 YHR AR &1 ygfa St eifess grft (M—F smeie
o stk o1 foa sAfes grm), sifafsran SO & st g
gt feu USSRl | way sife eTafie Y Rb—F ®, SHfeT
e STgee SAfafsRan Rb—F F e B8R

16. () : C,HBr + KCN —> C,H.CN + KBr
IR R R
17. (b
(b) Cl_ .cl
C Cl
18, (d): )+ 10Cl, —hvs C17 Cl, 10 HCl
(d) Q : Cl Cl
19. (d) Ccl 1
CH, CH,

| o o
20. (d): CH,—C—Cl=—= CH3—(|J +Cl
|
CH, CH;
CH, CH,
L |
CH3—(|: +OH HCH3—C|—OH
CH, CH,
21. (b): Ufeshal BaEe HY S0 AAfHEA H T Aren Fieichera
sp? Gehiid R FreRivia defid TR &1 e 2
22. (o)
Cl *
23. (a): CH3—?H—CHZ—CH3H2 CH2C1—C|H—CH2—CH3
CH, CH, |
+ CH,—CH—CH—CH,

CH. Cl
d): Yeme fafr offw = Redeer 9 SfeReT %
w9 H S S R

25. (a)
26. (b): H—X Te® 1 ST= Yelordl foa1 &9 eri, afsfsmamstieran
I & eAferes g

sEy |Hed 1 HH 2 H—I<H —Br<H— Cl

39 YR fafsmamsiierar &1 %9 2: H—I1> H—Br > H—Cl

27. (c) : PCl, %1 SUAN Ueehleldd § Ufeshel Tollge dAN w ok
e e s 2

28. (a): TR simEe w1 SRR famA - oie WiE Gowfew
T 1 SUfeAfd W FAR Seeid HBr (48%) oF A1 Uehiglad &l
Roerer &%ep Bl © |

(%)
CZH OH + HBrZ%CZH Br + H,0

) : Tfe Ueepieia fudem &t Suftafq § umnfra saegs o

Y Q‘FW FANES ST B
CH,CH,OH + SOCI, _frEm CH,CH,Cl + SO, + HCl
+ _
N=NCl
NaNo2 + HC} HBF,
30. @ @ o
EEIERSEE IR
TS
CeHN,BF; —2-5 C.HF + BE, + N,
. fﬁ e
IITTARIEINE

478 | EciteaT aar denedT

31, (d): e § —CH, 99 Tk o, p-T1fimeh Te B, AT 0-3IR
p-FARISLA I B 2

32. (0 33. (b)

34, (b): BeNF B T A% THA B € w0, p-TRYE W
g gRomeeEy, URel Seieed, So 1 e § WHE SRR
yhreemem sfufwnet @ w9 A 9 TSR

35. (b): URe Bolged H SR Teliehiol o HNU, C—X 3E
Fifvrer fg-smay =fe o &L o B

36. (b): FAREST 1 MW yfsman g =@ w9 4 99) fHa
ST 2

2@ 4 2HCL+ O, Sl 20C

37. (a):I<II<IV<II

AffFamiear 1 9 C—X ey & fogem grr wfed gemedt
SHTaTener i Teerdr W R e 81 30 sreiopered (111 9 ffifa)
ek 2° wfa 9w (v § ffHa) &1 g | eifuss Temht s St
seet | W e (1 9 faftfa) & gomn o etfyrer el |rm
THeh 37, URE dage § C—X 37&Y 4 Uw fg sveiy =i =
2 = foRe™ &1 SR Afuss wfed o1 @1 ¥1 e, 9 Sam MU
Feh] o AR, Soiae TRl —NO, e 1 el o HR
II, I &t ga ° sifves stfufsamsfia g
c-x;ﬁagﬁaﬁw%aﬁ?sﬁagﬁwﬁqﬁiwwﬁmﬁ
TR

38. (a): @Cl+ NaOH —2°Cs @OH +NaCl

aﬁ%c):ﬁm—ﬁﬁﬁéww—wsfmmwm
|
40. (b): U B I WA Tells oA § ol HIW LelEe e
1 sufterfd & URel SEUSIEM o@u o 3ased g qarR fRar S
Thdl 7, SIS TS H Selio WA gRI gfaeenfud feran s 2
wﬁﬂmaﬁﬁgﬂmaﬁaﬁméﬁwﬁmw%

Cl

+2H,0

A
N,Cl
CuCl/HC] @
SRS a0
M. (d)
42 (d): CHNH, 202 ¢ el -2 c el

43, (d): eI aaﬁxrg@ (cocl,)

44. (c) : TTEA ITEAREE

45. (a): CHCI, hifsicTaei= gdemor a1 2|

RNH, + CHCIL, + 3KOH ., — RNC + 3KCl+ 3H,0
6 UehlEd SAEHIHTEAES

a)
47. (b): §& & ¥=mT ® 3ufeefd § 8 A CHCL, § COCL, o
aﬁ@;ﬂmﬁﬁﬁ#msﬁﬁmﬁmﬁwﬁﬁm
ST 2
48. (b): e ILEFANES (CCl,) H wIqoherehd ST gt 8 3R
T IR YeE C—Cl 3Tl &0 Tk TR H FRe R W 7 s
wfomEEy Je fgya smel 9= € S R
49, (b) : FARFARHTET (CFC) 3R HafiA THAM Heel o Tgad
%,gﬁéwmﬁam@ﬂaﬁ%aﬂ?aﬁﬁ?aﬁwm
| 2
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50. (c) : CCl, 3T SN FHUS 1 Yok s d foems & &9 |

fra ST R
(> NCERT Corner

1. (b): BcdlSH 377 o Ufd Uowkisid &1 sifufwaniad w8 2:
3°>2°>1°

{feh ehTeehera shi fEer@r 3°> 20> 1° ife &1 Bl 2

2. (d): CH3CH2CH2CI% CH,CH,CH,CN
T e
> . HO'
3. (a): CH,-Br+ AgCN—>CH,-NZCc——>
(A)
CH,NH, + HCOOH
(B)

4. (b): CH,CH,CH,Br &) KOH s oy oH CH 4 KBr+H,0
T

n

ifesh KOH TeemgRaisHyA 1 ol &l
5. (d): gt Ueehiaral |1% HCl o i g sifeen sifufswanstia
B &1 gafay, sAfafswan oo el 99 W & H1 S Fehdl ©, Seh
werfhes @R fgdiaes Tosielal o fT SR ZnCl, 1 Sufeefd =i
SETFRAT B B
6. (b): faferre o Gyewo § Ufchal gee &1 Hifeaw =
TR TohiadEe o T T Feh e’ 1 0 e Bl

C,H,Br + CH;ONa —> C,H,OCH, + NaBr
7. (b): efrEsw §F (C,H,Cl) & FHEEE (2-FANIT) | TH
SFHAfd T WA FA1 € 3R TE e Wik g 2

H

|
C,H,—C—CH,, C*- 3qufiid C-TH]
|

WWw%aﬁﬂsﬁwaﬁﬁmﬁﬁfﬂﬁa@mmaﬁ
BN T B )

8. (a): RX + Nal —RI + NaX

39 stfaferan 1 fhohorere sfafean o &9 | S S ol

9. (d): Uewrelfes KOH o Y ifafwan & W 2° Ufehd
EET HI Jiw Fom & FIER TehH <A & foau giaeends o
T Toeiee o oAl SEaR el 81 SHAR W 39 sifafsmar § aifers
Tt Zig-Ueoh=g %1 UGl Bidl 81 T6 YehR 2-SiHde 2| 2- 9
T 2l

Br
H
CH,CH — CH,CH,CH, KO el 3C>c:c/ ;
et A H “CH,CH,
924

10. (c) : SbF,, AgF, Hg,F, S S STehrai-eh GANIZS 1 SUAN
weeh gelied faftma fafu g deohg & WK o9 9 fepg o
THhd Tl
2C,H,Cl + Hg,F, —> 2C,H,F + Hg,Cl, (FWréd iffswman)
1. (b): Wefye ekl FaEe S2 Ifafkan @ 7o wog w
&1 et ffem srertier o SROT 7 dTel A ekl Boge o
WY Goeh il § e C-X @Y 22 Sl ® Welfh C-Nu 3T
T 21 A I ufEA faa et Hemadt & uw @ w0 § uE @
gt €

RURERCEIR] 12]

12. (a): TS Y9TE ohelel HBr o WIS § <@ Sl ¢ SEfery,
TSI THETEE i SUfefd H of WA W HCl 1 I AR
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93. (a): F,, NaOH o Wl 3Tffshan ter Sifaiisy SREWINES
(OF,) X1 ®, 7 foh Seiiohid sxffenan o feiu srarvereh eRuiviRige 3
(OF")| TEfely, CHF, Bairhid arfufehan @ dar =&l fohan <1 @ehan|

0-5°C

NH,

_CH,Cl Nl _CH,
94. (c): CHZ\CH at Zn % CHZ\C +ZnCl,
1,3 mﬁuﬁﬁq wa%ﬁlirﬁm

95. (a) : =ifer AMfiTeH S shTa AT ol EESIHIS I SEeaisH
= &, € A @ CH,CHCI, I CH,CI-CH,Cl & Fehal ¢ Ifeh
Hadl Tgell B 4 T fufmesi ¥ Hel @@ § gEfa Afie A
e FAES B

U Eia® KOH Cu,Cl,

CH,CHCl, ——————> CH=CH —2-25>CH,=CHCIl
( A) NH,OH cudl,
wfufagh ——> A I
. NH,OH
CH,CHOL TS ch cH(OH), — 22— CH,CHO
(A) STET &
CaOCl,
96. (d): CH,CH,0H ——> CHCl,
97. (a)
98. (c) : ¥ AEIwH Afufwan B
99. (h) 100. (b)
' N EET Selected Previous Years’
Questions (2019-2023)
Br
5 4 3 2| 1 pforeir
1. (a):CH,—CH,—CH,—CH—CH W
2SI SEECiRiETu|
5 4 3 2 1
CH,— CH,— CH=CH — CH,
Ye-2-8
(fer wfeenfad Qehia
Sq9g & W a9 ©)

2. (b): T8 B-Tacivm =1 U SSEw B, e q@T IR 2 U
(s ufgeenfua) 2 9 fF 1-991, zafoq o8 Soiw o fEq
e Tl Bl

3. (o) : EY T w1 HE wH o

CH;-F > CH;-Cl > CH;-Br > CH;-1

4. (a): TR @E9 ol S TSl FeCl,, FeBr, @1 AICIL, &1
Iufeefd o SoloH o @Y Al FF cANid 3o A ©,
I o o,

Cl

frstetta AICL,
+Cl, ———

EEIE] ESINEEIES

5. () : dfdfers &9 TH TR % SeARifyd <o sfaE @l €
yfafers &9 GuM Gifes o1 6 €, S oI, FHLAE, ST
Yashi®, | 3§ Thad F9qa gfad TR o O o Hay J fa=
B E ARk TREW 9w <o e g 2, o g 9 g
Holeh B

6. (a): 9% AT el TooH T FEH & T § TH sp’
Ghid e RETY] § Sel Bl € S -k fgensy @ §el
g1 €, ufafs Seee % ®9 A S S #1 safae, o e

CH=CH—C|H—CH2CH3 T Al dage R

X

+ HCI

484 | geiitearT dor FeQdT

SCICEREEIR] 12






=)

guit qrEal T AT

(Anatomy of Flowering Plants)

NCERT Topicwise Analysis of Previous 5 Years’ NEET Questions qUeIAHKA (Syllabus)

Fah; T R oF fafe= A w1 IR W o qd,
SR T

. No. of Questions
Topic Total
2019 | 2020 | 2021 | 2022 | 2023

dch 1 - - - 1 2
ELEGE| - - 1 1 - 2
Tea STl qen TehetsTas et : : ~ - ~ 5
T IRR

oo afs 1 1 2 2 2 8

|R=T (INTRODUCTION)

G 1 3eFaE foman <1 1 URY S S get, o, Ol
AR g7 O et o &1 e 31T 3TEEd sl o e
T B ol YR Fdk GHH TRR FI FE HIRe O et

T B 2

NEET@E A& (THE TISSUES)

TAM ST, G 3R w1 Aot FifReRe &1 99 Sah
1 fHf @ €1 T uey fafi= YeR % Sawl 9 &
%ﬁm?q@mwﬁ%mﬁxwm@%w
g Bl

Toh S(eRI0T o1 SMYR B foh o aTefl shifvrehTd forsfora
B9 | wem € 1 T, Sashi 1 & e GHEl § e fha
T 2 (1) AR/ faasias Sdeh, (i) T e

HAREEH / fsr=as =a (Meristematic Tissues)

TRYEE IR o fafere &= °, i faweE wt ama
TG A SR e % wqE 1 e wed €

favsads iRt Frefafaa fagand ol 8
o 3 Taeh fafd orel 3R Siaarifepig oM Wed aHea™
% B 2
o TS WO BT © SR Giikd @ ue 9 WEd e
Bl WU oufted B ?1 Ak sufeed €, @ 9 B
Bl 2l
o thsdh Il BT § Teg FINHT h SRR I Hsh
& a9 ®1 oTua fafa= favsas wifernret o fa=
Bl 2
o TRW ¥ fafd= THER o fav=ide Ha® B9 B ST
AT T TR B—
- URuHE ¥ feafq
- 3Iafa
-
feafa oF smam X (Based on position)
(a) VieEer Tav=aes (Apical meristem) - EPREESIRED
Goedt TRl k1 gt 3R @ oF ¥ W uw W™ € qa
ity favsaras Hoii oh R W 3R o ok ey fawsaias
T & fR W ferd B 21 3 e Y A & ghg % fa
TIeR B B1 ufaal o i S8R o 6 oo o SRE 5o
FHIRERTT g o fassdiqes & @9 el S &1 3 wefta
et 1 M0 wed ©| G el ufadl w1 e § suferd
Bt € SR Al A Bl hl oA W WeW §| URd YRR %
reifier fomior o S, iy favssids o faftre & arg
I Skl W1 Sdeh] SR HegAl skl 1 T Y B
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(b) sfaavt fawaes (Intercalary meristem) - 3
fervoeiicen qRueel Sehi o T4 SURE Bid 21 A S | g
S ¥ SR WeRTe Sfe g W T Awl H gAsifed w
Bl T T/ Td F1 AR TR B

(c) urgete fawsHiaer (Lateral meristem) - 3 fa9aiias
HeT oF UWE W B § SN URY AT HI Wi HI €ed &l
3 gEId: IRd H1 Sel 3R Wl % uRgdd &9 H 9 W
g, W HEE ¥ S W B R O H RwE %@
hichoR el Shite, SR chftemm/er: e
hitaTq 3R hich ohitead YT favediqe o S &
3 fadoer Tas! 1 SO w@ 2

IO o 3R TY (Based on origin)

(a) UThfau~=der o1 omfed fawsiae o yuita
faw=saes (Promeristem or primordial meristem or
embryonic meristem) - ¥ Faeh URY H URAWER A
ot syeren o Weifss =)ol ® foshfaa g €1 Ay qu
Frefor & foTn SERET S %1 SR sy fae
(b) wrerfuer fawr==iaen (Primary meristem) - 3 faveias
T, g iR wof st o oY W fod @) € 3 Uy Sfem
& URfTh orawen H ot ¥ k@i 3@ ¥ SR URW %
iR YRR ok fmfor & IeE 34 €1 Se-viey oo
AR et o

(c) Tgditoer fawaes (Secondary meristem) - 3
fausiaer geii 3k Wiel o ufuee &9 o uw S| ) d

152 | goit wrgwt &1 IR

HTSE e T IR B ¢ SR Wl fawsdas a5
o ¥ O ¥ ReE 39 R

e HIRTHISA 1 SO Hd & S I4: Wi qEqhE w1
T 3R TREAG HT §1 SE-hich hitsEd A1 Thetio|
yfes 3R WY & fgdras favsias SH1 &1 sikesst §
BN o fawsH @ o FIRERT SEEHE SR et
w9 § faftre o= wrdt € o fawfsa g9 1 e @ 3t
&1 Ul ifyeme 1 el a1 aRoee wRifdeRd we S
2 3R 3 omft Sawl w1 ffor e 2

T Siclh (Permanent tissues)

fausiias Sasl oh fawsH iR faded o qRommeEsy
TRt skl 1 0T BT €1 Tl e 6 Sk g
famfod & 2t &1 37 el o1 IR | TSR, TR
3R % & fog fHfvead B 21 el $ae W @ Stea
Bl Fhdl &l

I deh (Simple tissues)

el S et 9t SHIRERd S 3l % o 99E gt
& Wl % Hedrd Bl

3 frefafad g o B-

(i) e (F5TH)

(if) FTCIRTEH (TAHIITH)

(iii) TRALHTZHT (SGIAR)

ﬂiiﬁlgtﬂ (Parenchyma)

WhIEH Hash Sifad wiveRel § o 2ia & S fF uey

‘3’13?[3141

TR HIRTRIT 9], Tel, HSHR, TEHIvT a1 ol et &
o TR 9 A1 S 9T S o SIah IR H
B B FWehd T

U % Bl BRI GEEETT G (STEESEHCH )
I Yogells &1 waet fafa areft eidt €1 =@ fafe= we
Y YRRI-HYATU], HESNUl AR SEU %l gl 8d S
(FARRTEHT) TG WehTgar @ e giidetess o= S €
3R I TR HIATT HL@T

RIARTSAT (Collenchyma)

ShiciRTgdl Siiferd, T, F5h s 21 98 fgsfteat@i o
qfaei, guig=d, a9 (SRUSHA W H) i dRedl o A=
U WK 21 T8 Sddh Thelerdst giaal ofR qAf | erqufier
B 2

RICRCEIR] 1]



I8 Hak A A Tk AN Fag oh ®I H I Thdl oh &I H
U S €1 SEH HITeRT Hogarel, eHidegels 3R dfeeA
% SHE B % HRO G FHA W A 8 S &1 wlethEdt
HITHTE AR, TeAFR o1 TgYSTHR & Tohal ¢ 31R
T FANE IR Sl 21 S 3 FAE gl @ e
Y HIRTHTT IS FT CRRTT HLA 21 STRPITRTT T
SURA B4 €1 J UKW o gfg Y W W ok et S
ST 9T q qel U= o g 1 AR Wer YEH Hdl 2

wﬁ%amgm (Sclerenchyma)

TRAHTSHT SR, olell, Hehivl shiRERTd Bl &1 3 @it fafa
arett, ferfigd Bt &, 59 W diHeg T 9T S| 2 e
HITERTE Sfifod et € 3R I Wieeied g €1 wifeh
e HIRERT (Feed w1 &), o fgdas f9fa o
ST o HROT G B Sl &1 w9 § e, e, saf iR
o™ o STMHR T TRIGhTHT A1 a1 a= (fibres) AT Wheidie
(sclereid) B Tehd 2l

()

o : TReRdEAl (a) T (b) ThelS

q< "I fafq 9 o |, JEe 9 FIERt % el 213
ey & fafa= art & y: g ® 9w S ¥ g Wy
& YRR H Ak TeEd AeEd iR HORdl WEH Hhd
21 I8 @ SR fapid w1 WA H GHd © SR fgdiad
SEAH o Y Hefud, Hoed H Herdl wid @1 a6
2 (coir) TRITHZA T T Th SN | Thetdlg
SR AR, SRR AT SR Bl €1 3 |l feaftm o
TS o RUT G KT Bt &1 5 R w1 e

RIEREEIR] 11]

(lumen)WWWﬁ%I%W:WW(nuts)
# wl fufq, wal W9 e, A 3R i % R H,
Afisa wel HI Adwarafa, drgm s o e § iR
oI F U § U S R Shode Wt A e e
TS A 1 wSRAT I B

Sfed Hdeh (Complex tissues)
% S Weh W 3Tk Yeht shi hIfyTeRtsht @ et s
2@ 2 IR TH THE o 7 § M A T, A Hddh
FHEA B
Sifeet s o Hequl SRRV SeaH IR T g
SIS (Xylem)
e Tel ¥ Sl 3R WSt oeull o e vq Hegd Sk
% ®9 § HE H1 T TS KUl o R ki AR wlw ot
M T 2
acd

Sger g fehem/afetent
o A T A; TN S HIERT B € fren f

Tael, Tohiel B &
. T T W SR % W fafea fafe e
> T HIRTERT 2

o wifyEe fufs #1 gae 9 el ¥ S SRR H
o=t Breft 21

3 Sfeger-Ted et 2
3 fofea et 2

Tgem arfeeRtd (SHeT )
o T UH @ell, AR, AR UM b hIfTRIST
Y o HE B 2
3 9t =€l el SR qereds &9 ¥ 9 faftTed
fufe areft Ta FET )
| o 3 oieed UH W % g U fofka wEy w5 i
I B B &
3 Sfagea-ted g 2
afgepiali w1 Sulterfa emgastet (TfSErerd) G w1 T
Toroen 21 SEeSt dred (fret) o Stgem o arfgene
Srafer 2t 21

LES L

o I ThoTHRRET g B g

> o TR fuiE sty G SR S W TRl ST Bt €
o I W IR AT B Fahdl 2

get TR=ehTgHT,/ ST Ugdeh

o TR HINERE Sfifoq SR uaent fufq emeft et €1 9
Fifereht fafa Tegas ®1 s @it €l

>« 3 USH H WE SR o e S8 FE % w9 | wufed
EZci ]

o T 1 B Hoed, Rkl HifvREi g g 2
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forTTcHe 3cafd o STHR W, Se™ Wiufhe (iesfeem
¥ 3q=) T fgdas (fgdios favwsdias @ Scaa=1) @ 9o
2| Wufgw SEem ¥ veemEad (vem fAffa seew) @ik
Terseerd (a5 § o9 drel SEam) Bid ol dieemEad SR
Teremeem @) frfa o eur W faf= ver @) feafaat
2@ S B

(i) weaTfaaT®er (Endarch) - 39 &R &t fufa o,
TSt 3787 oh ohs bl STR O WIS 3181 o Uiy
FT 3R BT &1 TH YHR H TEAT HEANEEH HEed Bl
g feufa ofsmieadt o o femrh <@t 21

(i) STEreTfaaT®er (Exarch) - 30 WoR & feafq o

TISIETH, 381 o oh% ! AR Bl €| TH Wb 1 e
ASAEETe Heam ¢ 78 fefd g o fa@eh @ 2
TATd (Phloem)

g W il (3R e et
qr) @ fafea=T =gd asi 31k 1
ozt Wl % o= A W el
Fete faom (dEaR @@ |
i) % e & ferm oo

UeSeed fhali &1 W% a1 3 9Rfy &1 IR qen T o9 | ™ 8
e < At (faa zgm e )
L, A ell, AR FUE GEAC €, S e ®U W HewR IR % Wy orEted g gl

o TR o fafeEl =rert ) ate fofid et @ S = wie w1 et e 2
o URUFE wTeH a H aRei AEeielsa/HIRREe SR Th o€t WU dfthd sheseh 1 A9 el )
o TR Al o w e HIRTHE % hwe N b B

HEoR HIVTeRT (SHUTTET hITITRT )
9 fafyre ggas! ST &, S = A & 9 g wdl 2

| . orh o ST o e § Sufem T e % @y wE e f)

TE=R HIIERTE, BTerl Aierehai § < fa96 (pressure gradient) i SHIT T&H § AL hidl &1

ATH HeRTEHT
3 el YEF IR HIRERE ¥ o g9 € o g wEein o sk g ¢
! faft Yogas F o Bt € o T T B ¥ T gW kiSO S whHewE Sig e 2
T @ T R I d S8 S, G T Ffaest #1 HeR e
SR ThATSIT H AT ShTEEl S e 2

TATH q=
FAIGH g A1 A W (bast fibres) TRIRISHT HIRTERST o o4 B 2

9 werfeh et § erqufted B € o fadias e | 9w S 2
3 T o, STREA SR Jehiel o TS W S T e eId 1 FAUA qqeli shi shifvreR fafh et |/t g 2

Wﬁﬁm'ﬁﬁﬁﬁ\?ﬁw(protoplasm)WﬁW%ﬁTﬂHﬁﬁﬁﬁ%l
3 qEY ST Rl A TEEd R HINAl YSH H 2
SE, T 3R TH(HM) % Tl dqet w1 onfis TR 2

o fomierd ¥ uegfirl wIfvERT SR STeE SR B €
T et AfereRTet qU Hewt RIRTRIS 61 SA9E Bl 8

2. ThICT<RTEAT 3T IR-hEAT o s 3T o]

I

o T Hq% o WHM B UNAR/FATH I WRR H1 B e ey

&; mafe v qon fgdae welen) wed weel wfie .

T (SerTE) w1 fE e § v gl e (i) | 79 AT w1 Hifvreht fafa | qaeht siferer fafa

AfAHIC et BN o1 H S AT FAleH H ST AT Afershrd (ii) | TR FITTHT STeehTeT STTUrCerd | 3ufeerd

Tt 7 IR TR U (WETHATH ) Fel Sl T (iii) | Ufeest =1 <o fohAd W | Ufeed 1 SwE el
W 1. fawsias s o §2 W”%'. gﬁ?ﬂ%l.

IV I8 0% S ST HIVEHS § 9 B § qon 6ed (1V)Wﬁa§ﬂ\_rﬁ3?{ Wﬁw :
faam =1 fefa & wfoea wifveR faasH & g1 o moR =& (v) [T @ SR e | Wi der, W T
Tafa FiRERet H FHT wa ©d@ €, A sas @ M 2l ST HYCT S T
faveaiiqe eeTdl 2| F 2
154 | ot wrga &1 IR EiCRCEIE] 11]



OJGHECK POINT - 1>

1. frefafed § @ SR-974 ®07 98 887
(a) i T & e ) R T el S Rl
(b) "I § el SHE o TG F HIRTEHT A §, FIRT
fieTet ae w1 T et 2
(c) Tk THeteRt T w1 fHfo e 2
(d) 2 s
2. ogH o e | e §
(a) TFAGRISHT T (b) Theills
(c) s (d) 3 o 1
3. hichTEHT 1 HieTeRiel o fhIR fa ugred & s o

FHROT T B 9 27
(a) Segarst (b) TS
(d) & |t

(c) ufeed

4. f= 9 9 Tod SO 1 =9I SifS)
(a) WE ey fausiaes 9 vy wfaai 1 faswm g
2l
(b) Taaienta fwan o iR geii o o = gt 2
(c) TR e WYfhes Te fgdiaes favwsaias 9 fAfdq e

Bl
(d) 379 ¥ w7
5. 3fqaeht fawsaiaes o gRuHEEy S w@ ghg e 87?
(a) Tedtoer gfs (b) wrafH I
(c) ¥iey gfg (d) = ¥ #E T

6. FHafT FHicEl fheeH! N ¥ 3O Bt 27
(a) Tty faweiicsh (b) sfaaeht favaias
(c) Ty favsaden (d) Weprzm

Fdh A (THE TISSUE SYSTEM)

Fieleh o UH UIKY FHashi k1 TYE & W UKY % IR ¥ TH
G w1 H B

FdF q5 Tk TN Aok Sk 1 GASH Bl © S Tk Thd,
G 3 WY € e Sohle o oFeieerd Bid B Seh!
el SR feorfq o SR W, Sae a3 o o YER B oo
1. EEE Sae a3 - sifucae 9 S

2. WU Hdek dF - WWO-fausAaE 9 3

3. Haed S 9 - WepreEd 9 I

TSI Hdh = (Epidermal Tissue System)
TR ek a7 Tl UGk FT G el e I
TE Haw 3, Afucads ¥ IO TSy R @ 9 Hefud
GEE @ S B @1 SSEl - SRl S e fw
TR E/T 9 AT JeRM £

Eﬁ'@'&f’q (Epidermis)

wfrefig uushE, el aEd wd g ¢, 98 fafa= e § g
T ARy Y aifed Bl €1 3 IS e, T g2 hifreRTet
Y oFaferd gt € St fF U Had a1 i S 2
Y : Sl Tehol-9d il @ wfehd o SWiEkfesa
Yt T U W SgERE SIS AN S §1 S3mev-
BIsehd, ARFH, TR T qraE SgEE e 2l

TRIT=E HIferRd Rt eidt ¥ e wifvrR fafa ek
T ot Rfhep & oR W w9 UEl § GEwd Bl 2
TERE TY e HI IURRT o RO ARIE= T HITeThs
=t T fafa sgfesiera & "ahdt €1 Hfe ST H S
o fou &9 I S $iR F% S e H Aekar © el
Fifreh el o S ©1 wef-weft, ufrefia & SRt mfeka
Th I Wd o ®Y H O W gl WESIE H ek
gaswfad oifer Seefag o srufted g 81 Ffewha = ga
¥ & S R

RIEREEIR] 11]

ol 1 R g0 R MR $9 weEN o d 39
A, Fard: ¢ gan fox 1R B9 €, 3 1" FEan ©
Ry 9% T et gR i (M wifveR) ¥ R e
g fgieh & gr Sy 8 () o 3R #T &l ©
I THASET B SRR Bt €1 5 R w1 aed fafa
(g 85 ¥ R) Tael et ¥ IR vl fafa (W fox &1
3R) Tt @ B 21 T W gR HREET § w9 B
I et e g =
TS HLAT §1 GR HIRIST o SAEIH i STEIEea HIvTeh
I AR IR U SR AR aeen § = gt
E1 T STl RIS 1 Wk TR HEl Sl 2|
3 1 fog gR IR 3R weme Sifvee o @y fiernt

Tt 9T 1 T B
]
Lo

(b)

R HITRT

T fon

o om™iE e (a) fopret o TR dTelt gR kR |fed W
(b) SIAHR FR HifvTHT Afgd I

Eﬁ?ﬁﬁ'{? &% &R (Function of epidermis)

1. ufysfifg 9 qRemcHd Haskh & S SSREl, waw 9
Sigetl o BUC T TRl el © 9 Uid ok SAafieh e
HI HHAY, 3T ANk @lel o Y- T G
T ft TN W w4 2

2. TUEfE &1 FARMHA Jd FINERT Jh™T GIAT0
% H 2

3. 9 el ¥ wfrefie & W AHY # wa iR Hgfesd
e Iufterd it 8 S o arsaiees X Rl i s o
fere fomier et 2
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4. TS HIAUU] X TE o SN UY 3R YOOl o s"
T eeH-9eH & FRifh @ & fau €9 #1561 8 a%
TeR Bd 81 o arvaicHsiA w1 Ui o1 off Frafa s 2

AT a-l'qqr?f;\'(Epidermal outgrowths)

EIEEE FifveRel 9, fafv= TwaiRehE a1 aghie A
qgfg i Scafa et & R o 99 o weft i o Sufeed
B 21 gl , AR, ThRIRRE, SenfEd o 9fg i
Yo el Sl € S STeiyu o foft g 1 9g 21 JeRm
uRuee &7 9 faerfaa g )

T TR ufreHe Al S ZIFRMA/E=T UH el Sl 21 W o
H B IR R SEHIVHE 8 B 9 ifad a1 srentEa
T TH AT FSR B Tk ¢ F g ot & g

EI eI m@aa T (Functions of epidermal outgrowth)

1. 2TShA ATSACESI hi T i T Hich ool i Afafs &
1 Jh § TEEF T T

2. 9 Sigetl W Heem e w2

3. wiewelt diei ®, ek e ufeEl o w9 | e wd )

4. ol H, gorm fag) ¥ g SR @il e s
F B SR 9 S RN % U Hae & i Fen 2l

W SaF = (Ground Tissue System)

difdss a1 9RO Hash 1 61 (IwrE WO g 9 Bl

21 3@ S qF § s X Hewd Hawl % siew gl

T IMMHA BId &1 THH W Sdsh S8 WehTEHl, Hicishlgal

U Thelehedl Bid 81 UTdl W, Ul Sash daelt fafa

FANRE 6 IR § a4 e € ok 3= faeiftrer/

Tuf Heieh el Sl 2l

NEET%&ﬁaﬁiqﬁﬁ@éﬁﬁafﬁé@ﬁW

| deel Sufterd B § S T whed Bl 38 T

% AR, WO FAh Dl SRR/ THRSREN SR Sdsh

(dohe) @R TN o i oh WO Tl i I (HIT

SRR 901 Faish (URRed, Host feheol, fuer) whed ©1 s

FqF @ & fafd TeE 39 THR o

THE

78 ufrefiy ik uftew & = feod g 21 38 @ik o

fadifeq feran T 2-

(i) SEH TUTTAT : TE fgaioml aF H oAl 3
THETSI T § SholAhEdl Bl 81 I8 i Wl
e w2

(i) WA Toehe: 3OH Wbt HIR e idt €1 g
q& @ IS H1 TSRO HET 2

(iii) TET=T (U 3MMeBE ): I8 AfUhaX Thel Wd dlell
B © SR UE W ®9 § =ared AR hienet
Y o Bl 81 USISHA IR i Saies 3R T
fafeal o il afgal gt €1 STt i e Sl Uehd
o fou wosrefiy SoriEt TWa ®1 e HEgeR Sl

156 | goit wrewr &1 IR

ey

g A&l 3R Gl Hash o o= feord e 21 98 qat
o thTe T q W SheieRIgHl a1 Wehtgal o Wiy fhfsa
B 31 oot gait o, ufwes Shftsem 1 9w a1 qof Hidh
HftaTs o 2

T ° fokfad g9 el sTaeenti W€ ufeey ¥ 3= gt
g1 W fafa areft afes =it e gem & © 3R
IR w1 uaelt fafq arell TeREHl RIRERT WSRO
HE L B

fag (ussm)

o1, TR UST FAH| H1 UAETF ©, S GaEH HAF!
QR S & Hed 9 o i feed g 21 fgeferesht sret
o Tow Srufterd terel oted fohfaa gt B fuer wmr:
sieivRE R wF gt et fafa w1 Sogartas
I WenTgHl IS W WAl B §1 qRusedl o wHd
IS H FARCRE i et el St 21 fuer dref o w2,
a@, 3P g o Wenul # ot Heg Rl ® e T AR
(FEh{TeheT) HETET S A gl

HeSATGRTOT
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B T gfg (Secondary Growth)
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(Anatomy of Flowering Plants)
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