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B.Sc. (Part III) Examination, 2022
CHEMISTRY
Paper I1I

(Physical Chemistry)
Time Allowed : Three Hours
Maximum Marks : 50
This question p&per contains three

sections as under :

Section-A =|ug ‘I’ Max. Marks-5

This section contains one cmﬁpulsary question
with Iﬂ_parﬁs, 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 gy 'q’ Max., Marks-25

This section contains 10 questions having 2
questions from each unit. Answer 8§ questions (250
words each) selecting one question from each unit. All

questions carry equal marks.

9 ®UT ¥ YF FER & 2 WT o7 §¢ Fe 10
w7 € TRF ¥ QU 9vT F 997 #A R, FIAS
v¥H & 3IW AT wRE wvT F IOC 250 Vi) @ SfiE
7 0 Wt T ® v g
Section-C wvx '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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(i)

(€r)

(ein)

(iv)

(v)

Section A/RITE-N
What is Kirchhoff Law ?
frcate fram =0 & 2
What is Hamiltonian operator ?
thcdfrg dons w1 ¢ 2

Write the full name of LCAO and who

gave the method.

LCAOMWWW*WW@
ooy fe ¥

Why O, and B, molecules are paramagnetic ?
O, & B, 3 I(q=ag ¥ ¥

What is the difference between Rayleigh

and Raman effect ?
T Jym o @ yva 4 = s k2
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(vi)

Write the selection rule for rotational

spectrum.

o @y @ fm v fraw fafeg

(vii) What is meant by singlet and triplet state ?

Tes a frs o @ oawd b7

(viii) Write the Beer-Lambert law.

(ix)

(x)

What is Compton’s la
the wavelength shift in Compton effect.

dqr-thad w1 fram foafaa
Define the dipole moment.
foya et @ wforfee =i
Write the Henry law.
¥ w1 frm fafe
Section B/@UZ-¥
UNIT-Vgr-1

w ? Derive the formula for

5

Ftqza &1 wwE @ €7 Fhorey gwd ¥ R

g @ fag g @ ogtd H
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Or/3gan

Show that the wave function of particles in one-

dimensional box is given by : 5

]-\Psin(ﬂr
yix) = - a

mﬁﬁqﬁ@ﬁﬁamﬁmmaﬁw
e & ¥

- on(2]
y(x) = a a
UNIT-ILF&¥-0 .

Explain the formation of molecular orbitals
diagrammatically. 5

s wy A Fr #owfen @ o A

gAAIRC !
Or/3dgan

e differences between VBT

5. Explain, what are th
5

and MOT.

& 7 gHgRul
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UNIT-1I/3%E- 111

I Explain pure rotational Raman spectra of

diatomic molecules. 0

S T § fav[g o TR SRR ) SRR

Orf3ear
H Given - atomic masses of 'H = 1.008 amu,
¥Cl = 34.98 amu and the mean internuclear

distance of HCIl in r = 0.1275 nm. Calculate the

reduced mass and moment of inertia of HCI. 5
ffq 73 8, wmvAtT zEmee ‘H = 1.008 amu,
%Cl = 34.98 amu 1 HCl #1 A\ s=r-T1fysty
T r = 11275 nm. HCl # WoH@ 3=99A amr

AT AU w1 fiwe wifrg
UNIT-IVA®E-IV

8. What is meant by photosensitized rotation ?

Discuss the reactions photosensitized by mercury

atoms. 5

Y& guwl sfufEar v B 7 ged oA
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10.

11.

1518

Or/Rgar

Draw Jablonski diagram to explain fluorescence
and phosphoresence. 5

=y fam g vfodifa s =prifa @

qHEERL
UNIT-V/Z&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 foya el ¥, PHy-w-060°% NH,
F1 1.46 D ¥ =@ #ifae fF s gfwds &1 SO
¥ ¥ wafs @t #1 svmw AB, ¥

Or/3tqar

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

0.900 gm of 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
[Contd....
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o | ot ?
100 m] a3 (A~ F TS
ﬂﬂ.%ﬂgmﬁﬁ‘aa?!ﬂﬁﬁﬁﬂﬁﬂﬁﬁaam
DES“CH@ETHT%I%@‘HEF‘-W'EIW
Ffau (=17 # fau Ka = 2.52°C kgmol™).

Section V@ISV

= 0.870 gm/ml)

12, Derive Schrodinger’s equation for hydrogen

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. htps;//www.uokonline.com
g Ty @ fog sifssr st o= wif
wHfadig dlag d uw w0 St foaft # e s
s 4 /4 9 3L/4 W @A & & qEE
# zvifed aa L o9 %1 SgR ¥
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13.

14.
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What is meant by o,c*, t, 1 * molecular orbitals 7
Taking the example of hydrogen molecule explain
molecular orbital theory. Compare this theory
with valence bond theory and discuss which

theory is superior OvVer the other. 10

o, % 7, % * wiftas HEH G F TQ@E & 7 WIS
s T ST S A(EF FHF F WAL T
fagrm ®@ daeF@ a4 fogra & "W o i
a1 T oFi fagrd § @ A 4w ¢, F faEE

Hifaq!
(a) Discuss the theory of Raman spectrosopy.

What are Raleigh, Stokes and antistoke lines ?
A S $ fagr F7 fag=a wifow =,
Tag 9 tvaEEd @l 7 8 £ 7 9eEnd)

LY

(b) Explain what is quantum yield and the

factors affecting it. 6+4

Faeq offH =1 & ? SH¥EY U8 31 TEd #99
I HAH B Jooid FINAUI
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15. (a)
(b)
1518

What is meant by molar polarisations 2

Derive Clausius-Mossotti equation.

Wi # HeR yam ¥ ¥ awd ¥ ? e faw
FAtEaq-Hrel adteto S o= Sifan)

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 Kf for water are

0.51 and 1.81°C kgmol-,

fewi® & s qun fad @ am @ e @
H=Y ] Emliﬂﬁﬂ’:ﬁ E‘{'E":F{ Gmﬁﬂu

foaat i & wetw faergs &1 F9uais

©100.21°C ¥ T faom @ femie W @i
(w%ﬁa'c{]{uai‘ru(fmmm: 0519
1.81°C kgmol-! ¥))
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