
Total Prscs : 4 pefist Sem y'CEIr4,/2S

2025

M.Sc. lst Semester Examination

CHEMISTRY

Paper: CEMC403X0

(Physical Chemistry-I)
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The figures in the nargin indicate full marks.

Candidotes ue required to give their onswers
in their own words as far as practicable.

Grcup -A

Ars,vrr any tour que*ions : 214=8

l. Distinguish between ,He' and ,Hd on the basis of
$atistical meclmics

2.'Statistical parameters are multiplicative in nature'.

- Jusiry.

3. (a) What is the best composition of a mixnue of a

Etrtry E/stern?

(b) sone tbe Castellan's definition of'nrolality'. l+l

4. Show tbat the @uancy of a rigid diatomic molecule

imrcas wilh the imease in rctrional quarnnn number.
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5. A is a Hermitian operator of a quantum mechanical

system and it does not commute with its' tlamiltonim
op€rator, 11 f,et Vr and ry2 are the eige,n furrction of
A urg lr respectively. Evdutr the following htegals'

o (v, l[i,A]lv,) * 1',v (,v,1[A,A]1,v,)

6. If A and B arc the rwo Hermitian operators, then

ABl is aili-Hcrmitian - E dairt
Group - B

Ansrer ary/olr qy€sbtrs: 4x4=16

7. Calculile trc ratio of transldional putlion firuiot of Q
and tl a the ssre tsnpemfue md volunre.

8. Derirrc ttrc ogessiqr of rmlr eatsopy of a hftm'rl€r
rigid diatomic mlor.

9. How uould pu mear re tlp activity of a rolrtile solt[c

for pradical syst€m?

10. Rotarional con$ant and fi[rdamental vib,ration frEqutry
of HBr arc l0 crd and 2000 cmr respectively. Find

the rotational constant and fundamental vibrational

frequency fq DBr.

I l. Consider a particle of mass M constrained to move in

a fricrionless *ing of ndirs a with is c€d€ d fu uigin
in XY ptrre. Write down the l{aniltonim of lhe system.

Obtain is enerry and write down its time dependent

ntave fi.mion

I
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12. Idtrfi& whidr of $e folloraing is not Herrnitian - Jutify
your aff er.

h-ao 7E

a2(f) i*

d2@)-tlx-

Group - C

Anseer any tru qrcstiors : 8x2=16

13. What do you mean by thennodynamic probability?

Dqive the €xp€ssion for ttre themodmamic probabiltty

distribution of particles described by symmetric wave

function and hence arrive at the appropriate quantum

sdisical distihtion law. l+7

14. (a) Explain what is meant by ftgacity m+fficient and

derive its exp,ression for a real gas.

(b) The energies and degeneracies of the two lowest

elecqonic states of aomic Iodine are listed below :

-lEnergy/cm' Degeneracy

0 4
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What temperatur,e is rcquircd * trc 2.o/o doms f,€
excited in tlre excited sate? 4+4

15. Deduce Schwartz ine4uality. D and F are two non-

commuaing operatu wttich obsy lhe fouowing rcl,uiorL

p,n=iG.
Hence deduce,

<tp.op ) I'[
2

(Syr$ols hsr/e tlEir rlsnl significarces)

16. Write down the stens and the rale of each sep for a
unimolecular photophysical p,rocess. Hence dedrce the

fololhg ddio,

Krs,r.
r_0r
l1

I
a!

Giveq Qr+Qr+1fo=l

(Synbols hlve lteir usul dgpificarc)

Internal Assessment : l0 mrrks


