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B.Sc. (Part III) Examination, 2022
CHEMISTRY
Paper III
(Physical Chemistry)
Time Allowed : Three Hours
Maximum Marks : 50

This question paper contains three

sections as under :

Section-A gug ‘A’ Max. Marks-5

This section contains one compulsory question

with Iﬂ'pan:s, having 2 parts from each unit, short

answer in 20 words for each part. All questions carry

equal marks.
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Section-B vy 'w’ Max. Marks-25

This section contains 10 questions having 2
questions from each unit. Answer & questions (250
words each) selecting one question from each unit. All

questions carry equal marks.
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Section-C vy 'y’ Max. Marks-20

This section contains 4 descriptive type questions
(questions may have sub-divisions) covering all units
but not more than one question from each unit. Answer
any two questions (500 words each). All questions carry
equal marks.
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Section A/GITE-¥ 10x%=5
What is Kirchhoff Law ?
feats fram =1 & 2
What is Hamiltonian operator ?
tacdifry wons w1 ¢ 2

Write the full name of LCAO and who

gave the method.

LCAO # W T fafan sk w fafy =
femy fem %

Why O, and B, molecules are paramagnetic ?
O, ¥ B, 3 Jqg=sa = & 7

What is the difference between Rayleigh

and Raman effect ?
T 9y a3 wwam § s oam ¥

n [Contd....

(vi) Write the selection rule for rotational

spectrum.
wi @ @ fm ww faw fafee
(vii) What is meant by singlet and triplet state 7

THE A T e ® OF aeqd ¥ 7
(viii) Write the Beer-Lambert law.
d-dwd w1 fran fafag

(ix) Define the dipole moment.

faya sl ® wfoafsm wig)
(x) Write the Henry law.

¥ = fam fateu

Section B/AUS-¥
UNIT-V3&T3-1
What is Compton’s law ? Derive the formula for

the wavelength shift in Compton effect. 5
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Show that the wave function of particles in one-

dimensional box is given by : 5

2 . (nn)*
w(x]=£sm(;—]
mﬁﬁquwﬁﬁamﬁmwaﬁw
frer & ¥ -
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UNIT-I/y&-1

Explain the formation of molecular orbitals

diagrammatica]ly, S

sifogs FeE @ fmm @ wfEw @ A

L
Or/3tdady

e differences between VBT

5. Explain, what are th
5

and MOT.
o M Td on] wew fagrd W o W
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' UNIT-1IL3&®E-111

[ Explain pure rotationsl Raman spectra of

diatomic molecules. 2

erErATs s 4 favyg QU TR TR R FRAEA

Orf>aar

7 Given . atomic masses of 'H = 1.008 amu,

¥Cl = 34.98 amu and the mean internuclear
distance of HCl jn r = 0.1275 nm. Calculate the
reduced mass and moment of inertia of HCL 5
fFq "4 §, wmvAtr pEEe 'H = 1.008 amu,
%Cl = 34.98 amu AW HCI *t shaa s=w-Tharg
T r = 1.1275 nm. HC] ® &&H@ =999 aqr
ITE F ® wfEew w g
UNIT-IVA®TE-IV

8. What is meant by photosensitized rotation ?

Discuss the reactions photosensitized by mercury

atoms. 5

Y& o sfufEm wn gt ¥ 2 gwd gosms
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11.
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Draw Jablonski diagram to explain fluorescence
and phosphoresence. 5

Faar=nt fax @ yfdifa sin =peifa
TR )

UNIT-VA&E-V
The dipole moment of BF; is zero. of PH, it

is 0.5D and of NH; it is 1.46 D. Explain the

reasons of the variation although the molecular

formula of all these is AB,. 5

BF, ¥1 fya v 4=, PHy-w - 0.60°% NH,

#1 1.46 D ¥ =rem #ifaq fF y9 ofigds @1 sR™

Fn ¥, w&fs @ F svmE AB,
Or/3gar

What is cryoscopic constant of solution ? What
is its unit ?

0.900 gm-af a solute when dissolved in 100 ml
of benzene (density of benzene = 0.870 gm/ml).
raises the B.P. of the benzene by 0.25°C. Calculate
the molecular weight of the solute (Ka for

benzene = 2.52°C kgmol-!). 5

T
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bt froran 71 wrdEw featw @ b2 TR

wrE F ¥ 7
100 ml] a=tx (I3 F TS
ﬂﬂ.s'ﬂﬂgmf‘“ﬁw%maﬁﬁ Il
ﬂm%jﬁ.ﬁqzﬁm'ﬁm
2.52°C kgmol™).

= 0.870 gm/ml)

0.25°C
Fifay (¥ F R Ko
Section C/E@IS-H

12 Derive Schrodinger’s equation for hydrogen

1518

atom.
Calculate the probability of locating the
particle in ground state of one-dimensional box

between L/4 and 3L/4, where L is the length
5+5

of box. htips://www.uokonline.com
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14.
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What is meant by o,c*, n, n * molecular orbitals ?
Taking the example of hydrogen molecule explain
moiecular orbital theory. Compare this theory
with valence bond theory and discuss which

theory is superior over the other. 10

o, o, n,n* afras FHHT 2 7 WG ¥ 7 WIEEE
mmmﬁﬁaﬁﬁﬁm%ﬁmlw
fagr 1 ddema 79 fagra F FE GO FAg
a1 = o fagrl § @ #EE g @ w7 faaE
HifAQ!

(@) Discuss the theory of Raman spectrosopy.

What are Raleigh, Stokes and antistoke lines ?
7 SR & fagr # fag=a w9,
wPag 7 tvdeea @ # fd § 7 "REARd)

(b) Explain what is quantum yield and Lhe‘-
factors affecting it. 6+4
FqveT | F & ) gaFiEy S 340 wifan w4
I FEH B IeoE BT
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15. (a)

(b)

1518

What is meant by molar polarisations ?

Derive Clausius-Mossotti equation.

T4 F e yaw A ¥ oawd ¥ 2 3w form
FAfEga-ade et A = Hifan

Derive the thermodynamic relation between
depression in freezing point and molecular

weight of a solute. 5+5

An aqueous solution of substance boil at

100.21°C. Calculate the freezing point of the
same solution (K, and I{f for water are

0.51 and 1.81°C kgmol-!.

ﬁqﬁﬁwawﬁmﬁm%m%
A W FEMERE e Fifg

foat v @ weig faerga #1 FauEiE
100.21°C ¥ woit faeras & fewiw 3w &ifeg)

(7 & fo K, sit K, #1 7= F79: 051 7
1.81°C kgmol-! #1)
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