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(e) wilqts-m W-ffie{ q{ trquft fttuq I (3)
Write note on chemical actinometer.

(fr) H2-Cl2 e6r:t qr{rqfto ft-qr 51 6+rugq qerdr }: (r)

The quantum yield of H, - Cl, photochemical reaction is :

i) I o' ii) 10' iii) l 06 iv) I o-
Unit-V

qcr-s. (3r) sqFrftff oT Edq fiqq ftft'c r gnfr {r6r+dr fi dq qqrai ff qrq

WIfr d;-d sra ff qrff t? (e)
Write third law of thermodynamics. How the absolute entropy of
solids can be determined using it?

(e) rftg<-61q den srggqd'fq q-qrqT + 6rqrfrr6 gqi 6t frir+
6frc I (3)
Discuss the characteristic properties of diamagnetic and paramagnetic
materials.

(r) *t trleft or qie{rer6 qFi rqr B? ( 1)

What is the numerical value ofBohr Magneton?
OR

(3t) Eqd onryf mo ori 6 dMqH frfu or quf{ 6frq I (s)
Describe the temperature method for the determination of dipole
moment.

(s) Hp or3rg$qft-dttu-6cErSr+rort - seffftq | (z)

The molecule of llrO does not lorm symmetrical linearmolecule.

Justift.
(w) ffifuo o) qftr+fra fi1iq : (z)

D r{€sqTlqq
ii) romgv6argft
Define the lollowing :

i) Nernst Heat Theorem
ii) Mass magnetic susceptibility

Roll No......................

Time : 3 Hrs,

Total No. ofQuestions : 05
Total No. ofPrinted Pages : 04

Code No. : B-270(B)
Annual Examination - 2017

B.Sc.-III
CTMMISTRY

Paper-III
PHYSICAL CHEMISTRY

Max.Marks : 34
Min.Marks : 1l

dq : c-+r{or{ ri vo ceqEd Aftq rq,ffqq+t } oio *rqmt r

Note : Attempt one question from each unit.All questions carry equal marks.

Unit-I
slq-1. (3I) ee*qn c-{qg } ftv gdu fttqrio b ciit { *fr-qi dtT r++o{ur

qrkl 6t Ts erl6i ff{ qfut if gero or ftfuV r (3)
Obtain Schrodinger wave equation for hydrogen atom in terms of
polar coordinate and separate into three equations.

(v) oivet r+r+ r+ tz oYqcq ftrenq{ } frq aiqqr frft\ c.i rtr{
o)uy 9", 990 qti teo" oiq-{ ftrenq{ ff frnaa 66a | (z)
What is Compton effect? Write the expression for Compton shift and

discuss the Compton shift at 0", 9Oo and 18Oo scattering angles.

(s) tfuo {ia,r G Sd wqf } d6T-{o ft&c r 3tTgi-{ qH s+s-{ur rqr
ta (2)
Write the operators for linear momentum and total energy. What is
Eigen value equation?

OR
(sT) +ilfud{ili.rq+o-{ETtenfrd6frc | (3)

Establish Schrodingerwave equation.

(q) o.znm dsd * go fr{q df+q q qRsE {+qfT{ 6 enqr+€{r wqf
ffrrumrffftc I (z)
Calculate the ground state energy of an electron confined in
one-dimensional box ofwidth 0.2nm ,

(e) wio frfu-{uT ftqq ftfo1 r Wrff snqqffidr rdt q-S ?
Write Planck's radiation law. What was its need?

(2)

P.T.O.
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Unit-II
car-2. (sr) LCAo-Mo ftlt Em H, snfi * sN4o qd ABMO 3n@6,

3ritre"it b ftc d{r sd{ b aiq-s, *a{rE-d Aftc t (3)

Establish wave functions for BMO andAMBO molecular orbitals of

Hl ion using 1646 - 146 method.

(e) en@o ciff-ca q-<i ff sslrcil b silsR c( , fu* e-{r6{ wE 6frq fu
yr q{qrg 4I Px,Py (ren p2 ffitco E5i r<ng t s otTFtca *
rrgoEtlnarrfr ? (2)

On the basis ofcriteria for forming molecular orbitals,justiS through

diagram, whether Px, Py and Pz orbitals of one atom will combine

with .s orbital of another atom or not?

(s) Hj on'q-{q ftqs-qf Flolffifudsqr\ qoo-cA t', (t)

The lower energy of Hj ion is represented as follows :

I ](a*r,) ir1 )@,-r,1 iii) a+B iv) a-B
OR

(s{) cFd-{ sg * frc di,r sil{ G s-qf oT qftod{ 6it-d } Mo ftr€i(
fr rrerrrer ri sro fifrc | (3)

Determine the wave function and energy ofethylene molecule using

Huckel's MO theory.
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(cr) 3nrrd Afrd il ftq s-rur ftqq fttuq t ( t )

Write the selection rule for anharmonic oscillator.

OR
(er) oqq6*it fr-€idG ergld,Torssfq6fu I (3)

Describe the principle and application ofvibrational spectra.

(e) qgfrd-fi fr Wtgl3ilff d-rtnwfrqufffttuqt (g)

Write a note on intensity ofspectral lines ofrotational spectra.

(n) erg d In erfr-q c{g rrq trfr-q d: ( 1)

The molecule which is IR inactive but Raman active is :

D HCI ii) N, iii) SO, iv) HBr

Unit-IV
csn-4. (3T) {&-{fift-6 df,fl A +qn d€il 6} fiq eirs{ ft-€id } SIMR qt

lrTSIr{q r (3)

Explain the vibrational structure ofelectronic spectrum on the basis

of Franck-Condon principle.

(e) ffi<6 errtu il erglrn cE ff wfrftc erfien { ot{-ot{ t
ror{-Sft-ffq rmq *A tz e)
Which photo-physical processes occur in an excited state of a

molecule, according to Jablonski diagram?

(rr) norrt-srsrqF-o ftur e-+e { 1.09x10''arqo-er roFT oqeiftd

eti i r ftrcr} qRum ssq 1.0x10 5 qy6 g e-{flI i r sTftfr-qr ff
E-qro-eq <erdr srd 6ft9 t (z)

In a photo-chemical process A-rB, l.09x1Ore quanta light is

absorbed. As a result 1.0 xl0-5 moleof B is formed, calculate the

quantum yield ofthe reaction.
OR

(sr) o, fI 6q1 , 31r@q onftHl 6r gqrtrm qui{ 6{, flh s-qf srt +
ffqn rq€oroil 6Aiflfffrq t (a)

Give qualitative description of o, II and n molecular orbitals and

discuss the possible transitions between their energy levels.

P.T.O.

(e) 5p'? *ioftc oero { rgm rtr.r@o oerot b gqiol A rrumr Aftc t

Calculate the coefficients of atomic orbitals involved in sp2 hybrid

(3)

(3)

(3)

orbital.

Unit-III
can-3. (s{) E-a r}ter ff o-of kt } ftq aiq-n qe-< ffftv t

Derive the expression for energy levels ofrigid rotator.

(<) <r< u'rr+ rur tz In gq iqn +4-{r q eir{ se Afrq t

What is Raman effect? Differentiate between IR and Raman spectra.


