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Y AC-233737

M.Sc. (Semester-I1T)
Examination, Dec.-Jan. (2025-26)

CHEMISTRY

- ( Catalysis, Solid State and Surface
Chemistry )

-~ Time Allowed : Three Hours

Maximum Marks : 70

Note : Question paper is divided into four sections. Attempt
questions of all four sections as per direction.

Distribution of marks is given in each section.

SECTION-A

, ( Objective Type Questions )
Note : Attempt any ten questions. Each question carries 1 mark.

[10x1=10)

AC-233737/620 (1) [P.T.O.]

(3 Scanned with OKEN Scanner



1. (A)  Choose the correct answer : (v)  The primary driving force for the formation of

(i) According to the third law of thermodynamics the micelles in water is :

entropy of a perfect crystalline subs@nce al %) (a)  Hydrogen bonding

absolute zero is : » '
(b)  Hydrophobic interaction

a Positi [
(a) ositive (c)  Covalent bonding

(b)  Negative (d)  lonicrepulsion -

(c) £8ro (v) The presence of F-centers in an alkali halide
(d)  Infinite : ’ crystal is responsible for its :
(i) An "Alpha effect" in nucleophilicity refers to the (@)  Increased density
enhanced reactivity of a nucleophile due to : (b)  Paramagnetic properties
(a) The presence of a lone pair on the atom (c) Colour and optical properties

adjacent to the nucleophilic atom (d) High Electrical conductivity

(b)  Itslarge size (vii  InBandtheory of semiconductors the energy gap -

(c) Its high holarizability between the valence band and the conduction

e band is called the :
(d) Its low basicity

(a)  Fermigap B
(iii) The HSAB principle classifies a species like the
iodide ion (]7) asa: A
(c)  Defectlevel i
(a) Soft base (b) Hard acid
(d)  Schottky Barrier
(c) Hard base (d) Soft acid
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(vii)

In a free radical polymerisation mechanjg
M the

step where two radical chains Combj
ne tc

terminate the reaction is called :
. rd

(a) Initiation

(b) Propagation

() Termination by combination
(d) Chain transfer

(Vi) The pro¢ ‘
process where macromolecules settle under

a high centrifugal force is known as :

(a) Osmosis
(b) Diffusion
(c) Sedimentation
(d) Viscosity
(B)  Fillin the blanks :
ix
(ix)  The Nernst heat theorem is related to th
f e
ormulation of law of thermodynamics
(%)

The i i
Increase in the rate of reaction due to the
Conce i
ncentration of reactants in the micellar pseud
-, » H 0
phase is known as

AC-233737/620 (4 )

True / False statement :

(C)
(x)  The concentration at which surfactant molecules
W ) ;
spontaneously aggregate to form micelles is called
saturation points. (True / False)
(xii)  In Frenkel defect density of a crystal remains
unaffected. (True / False)
SECTION-B

( Very Short Answer Type Questions )

Iote Attempt any five questions. Each question carries 2
marks (word limit : 25-30 words) [5x2=10]

State the Nernst heat theorem.

L ()
(ii) How electronic effects influence the acidity of an
organic acid?
(i) What is the role of nucleofugacity in substitution
reactions?
(v)  Whatdoyoumean by Adsorption isotherm?
(V) What is Doping? Give an example.
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(vi)  Bri '
iefly discuss the steps of fre
2e radica|
Ch;

polymerisation with exampl
e,
SECTION
W s
e

( Short A
nswer Type Questions )

Note: A
. Attempt a
ny five questi
stions
. Each question carries N Attemp! N
s Note: Atemptany ree

( )

3. (i)
mass using vij
g viscometry
ry method

a insulator us;
using Band
theory.

Cco i I 2
I H ow d

im |
part colour to crystals?

(iv) Di
ifferentiat
e
between the Phase S
eparation M
odel

a t .

(v) Wi
hat is th
e Hard angd soft acid
Cids and b
ases

p 1

interaction

AC-
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(vi)

the i i ‘
a 3

What are Onsagers reciprocity relations 1M the

thermodynamics of irreversip

2
_ SECTION-D

 Type Questions)

( Long Answe
pstion carries 10

uestions. Each Y

marks. (word firnit - 500 words) [3x10=301
(i) Explain the third 12w of thermodynamics. Also
explain the thermodynamié principle pehind
reverse 0smosis and its app!ications.
@ Explain the foloWing:
-pase catalysis

Spe cifica

@

(b) Enzyme catalysis

y the surfactants.

urfactants? Classif
fecting cMC of

What are S

A\so diSCU

(i)

ss the facters af

surfactants.

(iv) Discuss e following -
€) Number averade and weight average
asses of polymers-

p.1T.0.

molecular M

R
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(b)  Metal excess and metal deficiency

defects.

v
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