
cle : s,,ff +q !.+ i; sdi {ifrc I c.r} + r'i6 v{d <Gi oitr oifu-o t r dl }+a or sq+,r ftqr qr soar t t

Note: Attempt all five questions. The figures in the right'hand margin indicale marks.Long table can be used.

r+r{zuNIr-l
l. (a) 6rqar errq @n t? {S €i"q fu-dr< + fu-q troR qrsrql qI srfl t? w}at is compton effect?

How it can be explained on the basis ofquantum th€ory. 4

(b) {iT (Ef,d d rslcr+flq i @r nricd t? sTrsr{{ I wtat is meant by normalization of wave tunctions?

Explain. 2

(c) nrgqerfr ffio sl{rq,s{-6rur or nFr6q aiffi fafuc I write the mathematical expression for
Einstein Photo-electnc effect equation? I

OR/G{erEr

(a)ftffiw Ffi-q F{6tc< oqd liq &ttqr i'r Efi-or"T oi 6d alFqq I Derive schrodinzer wave

equarion for particle in a one dimensional box. 4

(b) ft-q( gqdq rR n si lq arqt { :r.rs we dfrc I write difTerences between electromagnetic waves

and matter waves? ' 2

(c) Er{+sr{sf, n{.r 6r -\rfi-fi'r or .rffiq aiq{ fafuq I write the mathematical expression for the equation

ofsinusoidal wave? 1

'6r$'/UNIT-ll2 . sp, spl olrr spr voR-o E!I+l 
^t 

qiqiirdF oer6l d RwioJ d .r,nr dfuq I calcuate the coefficients of
atomic orbirals in sp, sp' and sp' hlbrid orbitals? 2+2+3=7

OR/snro
(a) ffifud o) {T#rgc-Explain the followingi 2+2=4

0 q{qrrffs 3nfui i olrtr{o 3lrfi-.d r{i d <snt t Criteria for forming molecular orbital
from atomic orbitals,
(ii) r, r' erfiHi d olft-dsvr I Characteristics of n, n* orbitals.
(b) {'r rd=ii t 6qi -\Tii or cR-f,mr dfrC? Calculate the enersy levels ftom wave tunction.

{6,r{/uNrT- t
3.(a) lqqfufud qd @t sr*r*-Explain the following terms: 4tn

(i) rfrd I Wave-Lenght. (ii) 3lr{ft I Frequency. (iii) o{rr *ar I Wave number.
(b) {rlr ffrs S @r.ec ft<r{J Or ddC il str{ dft\f D.scribe in briefde qustm u&ory ofRamm.r.at? 2tn

OWqsml
(a) <a ltrcio o\ vfurho tF{i E\ {Ed M{nI d liB or qdc o1fuc t Define foice costant and

describe its methods ofdetermination? 4

(b) HcI 3rg d fdc {s 6qr sngfr ot cn e.rrzxtor3 s1t I {€ 3rE d iac {d F-qoio o1 rrql{r olGI I

Calculate the force constant for the bond in HCI molecule from the fact that the fundamental
vibration frequency is8.667x1orr sr ? 2

(a) ttuo org d fav ow d Td f,Ad oi gBtr{d ari 61 qr qr B? what is the formula for
determining the fundamental modes ofvibrations for linear molecules? I

E6rg /I-rNIT-IV
4.(a) r6m or q<rd d istv crrwRo frqr + gq cR"TIc wr vdMc sr+rq { !'fud di qra iift-q
roryr ,r)ffiq rfirit 6t qyfi argr ffi wtv or silr dTfuc I What are the main consequences

of interaction oflight with matter? Discuss the Jablonski diagram for depicting various
photophysical processes occuring in the excited state? 

our.a,
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@) i{A d fiq <} dffi i otc vq r{.r-&d d hBrrq or ersdN"r 6tn si}r d? which of the
following two compounds will absorb radiation at higher wavelength and why? 2
(D CH3- CHr- CHz- CH: (iDCHr=CH- CH= CH,

ORJ3{ersr
(a) dry oitt +wc rt +fro oifi{ flr t? 3rr{+.1 S{ qtu{rFet Gn'rh-o snffi d tdc furfuq Fst TfiJ
d E RUII d @rrqr frft! I what is fundamental differences in spectra and spectrum? Explain the
concept ofpotential €nergy curves for bouding and antibonding molecular orbitals? 5

(b) frq @'iea <!fir + @I oNvr t? s{g1gc I What is the reasons for low quantum efficiency?
Explain. 2

{6r{/rNIT-v
5.(a) sqlrhd 6r Td-q F-qq qqr t? frffi {rsraR-6 {<ral A ffffi tft drc w wq q-ifr d fluf{'r t i
f6s i6 }rq" 6{.fi t? What is third Law ofthermodynamics? How it is helpful in determing the
absolute entopy ofa chemical compound at any temperature? 5

(b) T{ffq gqriadr + qrc cqr FTfld B? {sd f{rfi'r d hffi v6 ffft 6r s"t-{ dfrc r What do you
mgan by magnetic susceptibility? Describe any one method for its determinations? 3

OR/enro
(a) fufr w'rrt ol qcuro tE q-irft{s-drda sn-6r,r gse dfrs? Derive Clausius Mossotti
equation for poladsability ofa substance? 3

(b) Eqq c'q"t sld o{i ?i drcqr{ frfi or s+{ dftc? Coroi Ego onryi q< ddr t qsi6 Hro 6T

EUq 3[qq lfq Tdf dfl t? onq we ot? Describe the temperature method fo! the determination
ofdipole moment? Dispole moment ofCO2 is zero while that of 3 H2O is not zero. Explain the
reasons.
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