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qr{ 2. soR.d oqir sp'?i[ rgm trtqrtrdo oer-6t d fnd a .roril etfri-i t

Calculate the coefficients ofthe atomic orbitals used in sp'? hybrid orbital
OR

Tis)-socT {.q fu-€rf, d amm q{ Hrorg ?DT q{ rtq-flr{}t
Explain the formation of H, molecule on the basis of Valence Bond

Theory.
yrc 3. gG S"to d Eqf w{t A ftin aiwo gq;r o1ftr} t gs-d qqsr ftqq

ys $iFqril d qrqr olml
Derive the expression for energy levels ofrigid rotor, Explain the selection

nrle and transitions for il. 
OR

rq{ ql{rs o) gsurf,r al {i6sil d 3TTrrr{ w Hqsl{i t Ewrq-o u5
or frga qoh tm dqr oT s+{ otfrrtt
Explain Raman effect on the basis ofconcept ofpolarizability. Describe

pure rotational Raman spectra ofa diatomic molecule.

IIY'T 4. VrEo (d fu6. iffi*QrBfr t aqr ars{ B? vtfud ii-{wr t sEtr 6}i
srd frfuq no,il -1 ffi 3rrtq + vfoqo erc<r olfui1
What is meant by singlet and triplet state? Explain in detail the various
processes occurring in the excited state using Jablonski diagram.

OR

fr-q oTo-s{ ft-qr< or o'trq ftffit frft-q eEN d rffi,fuo
$mqq6m<trtrqc-$'rsit
Give the statement of Franck-Condon principle. Explain The various t1'pes

of electronic transitions with examples.

er{ 5. Egs eilq"f Erd o'G d arqqn frE ot ffi 661 ,

Describe the temperature method for the determination ofdipole moment.

OR
reqrq gE-+tq !-{fr sir gqdq gqfihf,dT ti sq+r {enft-f, 6t
xd qn a1 fti-nr o1ftrir
Establish relationship between mass magnetic susceptibitlity and magnetic

permeability and discuss the value of X.
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Eq , Eru-s'sT'{ + qfildqilftqrcd, ffi- Ecr6rcrsTffi trsrs
'<' { dTilff srq qd qrs 'q' d ff sst cv< f, t so-s 'sr' 6i
lr{S rid Ed 6t I

Note : Section'A', containing 9 very short-answer-tlpe questions, is compulsory.
Section 'B' consists of short-answer-type questions and Section ,C'

consists oflong-answer-type questions. Section 'A' has to be solved first.

Section - 'A'

FfqrFo( qfd-f,{ilft q{rl a BrN \iF' qr <t qrrq} t d t

Answerthe followingvery short-answer-type questions in onc ortwo
sentences. (1x9=9)

qcq 1. Er{+fid'or erftR-qror fr<r< IilMr
Write Heisenberg's uncertainity principle.

crr 2. q6r s-ft1uin olura=lgo"t d aiq-d{ fa*eTrq{ Tqr Etrnz

When the scattering angle d = 180',What will be the Compton shift?
yq{ 3. 3nE{6 oeffi yq *ior oero t Eqr orf,i t?

What is the difference between molecular orbital and hybrid orbital?

cr{ +. E} 's' qrflrfiq oerq}t d Mq 1]-q}-s{ gr{r srkr di Etd 3ilF-ffi
oemi d Eqr 66i i?
What are the names of molecular orbitals formed by the linear combination
of two 's' orbitals?

P.T.O.
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frr{r r6R d sC qr5otiE rrfuu }u
Which type of molecules are microwave active?

{dwJ Si cft€Tffi W aq t?
What are Stoke's and Antistoke's Line?

M-0-ct ftqq ftml
Write Lambert-Beer's law.

ge-+to vnlre'ot d cR,nG-( offir
Defi ne Magnetic Permeability.

rdftiqs q)li-A efi-fl"T fumt
Write Clausius-Mosotti equation.

Section - 'B'
ffifud dg strftq rlcT + Brr( iso-2oo {r< frqr d t
Answer the following short-answer-type questions with word
limit 150-200 (2xs=10)

wRTt-qo v{rcr .Fr mrrEq qiBrol qrqr otffi t

Give the quantum mechanical explanation of Photoelectric effect.

OR
3Tr{i-{ qEi gs 3nEi-{ qn d l]qglsi t

Explain Eigen f'unction and Eigen Value.

wqrrftq oero\ t GnEqm oero q-r-i a1 <qT3ri oi n\-<rcwr ftM r

Write the criteria for formation of molecular orbital from atomic orbital's
givingexamples.

OR

*q6 g 6rd-a d H,tord 3rJcqfrT al ftiqqr otfrd I

Discuss the application of Huckel's MOT in ethene.
tlftq uctd E-d Wh drfi q 20cm',61 wtrfl-q{rqs E0 t Srrc
ts, it o1 Tfi.q!ff qrw *fr ttsrE or ree arryf qrr cR-f,f,{
o1ffir
In the pure microwave spectrum ofgaseous HCl, a series ofequally spaced

lines 20 cm-r apart is obtained. Calculate the Moment of Inertia of the
molecule.

(3)
OR

6'q-q lt-qq o1 qagr{ft+rr d mrq o1 wrs{r{tl
Explain the effect ofAnharmonicity on vibrational spectrum.

yrn 4. GTr{+fr eilr cfuil!-{fi 3ntrf,o 3ilfui d frC fuft'q 6ql T#i qfi

elrtur ol fti+a 66q,
Discuss the concept ofpotential enerry curves for bonding and antibonding
molecular orbitals.

OR
Hrueq Eerdr Eqr t? Hrs Br, rD'r rifrqq 3rftfuqr d 610-6q qerar

O.oldrdr t, qrflr$ 
I

What is quantum yield? The quantum yield ofthe combination reaction of
H, and Br, is 0.01,
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cwl 6.

gq"l 7.

gfi 8.

gq;I 9.

gq;l 1.

Cs;I 2.

gq;l 3.

rvt s. s;qrrrRrq,l A Tfiq frqq tEr oer{ ftM1 gs frqq d cfteTuli ot
fti-+cr dftrlr
Write the statement of Third law of Thermodynomics. Discuss the tests
ofthis law.

OR
fdgs .nryf 6) qfuilft-d dMrp-sncr5dtd-{ qUfu t fu-d
o-srcqr{ittfi{ oI frR-dd enqrf e.SAo tcr t, we dfrr} I

Define Dipole Moment.p{inito benzene is non-polar but odinitrobenzene
has a definite moment of 6.58D, Justifr.

Section -'C'
ftqifu Af vrtq s!-it + B$r axF3so {rq frqr d t
Answer the following long-answer-type questions with word
limit 300-350 (3xF1s)

ct{ 1. Er{Bff,{ wqrg d cqrr q-crr t B-q qm 6pn dtDfq qFr d qrqr dRri t

Explain the radial and angular part ofthe wave function ofhydrogen atom.
OR

dRgqr d-{,T EfioroT ge-< o1ftrd1 \.o frfrq di-w M M
0.3nm. tt srTer qq{qr C qRhE {Mq d rrfrq 6qt af qq-a
otftdr
Derive Schrodinger wave equation. Calculate the kinetic energy ofan
electron confined in the ground state ofa one dimensional box having a
width ofO.3nm- P.T.O.


