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Note : Answer all questions. The figures in the right hand margin indicate marks. Log table can be used'

Vor{'zUnit-I
1. (a) drE_n,n 6q-rr sftfiwr ryffi --t gt \rfi frry dtffi t Try{ oT} si Tm tr-fr vqt a ftrt Eiurfi

renfrn o1frilt I Esd Wq qMt fr1 fttq{r otfrilt 03

Establish the expression for the energy of a particle moving in one-dimensional box by applying

schrodinger wave equation. Discuss its main consequences.

(b) ;.r"--d-rg qr& w f{ftq dffi t qfrue {eqErq o1 eTrtrrfisTr vGf of rrurfl dm t 02

Calculate ground state energy of an electron confined in one-dimensional box of width 0.2nm'

Explain Hamiltonian operator in quantum mechanics'

(a)

qerqr/oR

oiqfi g.+Trq TrrT t? Oiqe-{ ft{erq-E d ftrn aiq-tr q-irq frfrrn I e-frlliq E'}ot oo,eoo gq taoo d

ftt otqc-{ fu{srr{ o-I qrq glf, otftil-} I 03

What is compton effect? Derive an expression for Compton shift. Evaluate values of Compton shift

for scattered angle oo, 9oo and 1800.

e:grfts tqhr{q trt cTET d r,+rq o\ we otfrilt I 02

Explain the effect of temperature on black body radiation.

* 
"try1q 

ol rso +d A,* gRr rqRf, fuqr rrqr I g ffi il{rr eTd of 'roril otffi t oz

[Me = 9.1 x 10-3rkg, h: 6.63 x 10-3a Jsec, e = L6O2x l0 -rec]

An electron is accelerated by a potential of 150 vott. calculate deBroglie wavelength'

[Me :9.1 x 10-3rkg, h:6.63 x 10'3a Jsec, e = 1 .602x l0 -rec]

Eor{'zUnit-fl

(b)

z. (a) {fu c+rftrqr.a (VBT) d ernrn q{ 3rg d ftr} d-$rg-m{ W vsf d qn gfud frffrrn I 03

Derive an expression for wave function and energy of Hz molecule on the basis of value bond theory

(vBr)
G) effir*eft, slc{ft \'d sfuf,{ft sTrurFdo. ordi dl Hrsr{i I 02

Explain non-bonding, bonding and antibonding molecular orbitals'

(c) nrA qq ffi;q{ .qt, Hrtqrq-q t arrrpl ffi +ft t, ws otffi t 02

The bond dissociation energy of Hz is almost double to that of H2* ion, explain'

erersr/oR

(a) r{ofu aer6 Tqr t? €6Rn ordi d frd ffi q-6q ftffin qfrFrn I 03

What are hybrid orbitals? Construct wave functions for SP2 hybrid orbital.

0) tS fiq eTfo{ ;G d qe fufut ftr+d snEqft ffiT+lt {frfl{ d ercq $r oIIEII g dI t oz

write the formula of ions or molecules whose half of the difference between bonding and antibonding

electrons is 3.

(c) wqrFco W snulfufi oerdi fr Xa 3rf,r qfl t? 02

What are basic differences between atomic and molecules orbital'

(c)



' {6'$'zunit-Ill
.s. (a) vfi Eqiq1g6 q d' ds{ o\ *" .nom qft qTTt g}, orq vof d ftrt ei\ro reTrfrd otftri t og

Establish an expression for the vibrational energy of a diatomic molecule by taking its vibration as

simple harmonic motion.

(b) {n ffit6' d rre o1 we otfrrt t

Explain the significance of force constant.

(c) Hnrug d ftfi n-.flf,d cilgfu 2650cm-rBtqa ffi'6 fr rrurqr otffil [Mn:l,Msr=81]
The fundamental vibrational frequency of HBr molecules 2650 cm-r. Calculate force constant.

[Mn = 1, Ms, = 81]
srsrqr/oR

(a) q*|=r y+rq rqr t? srn q"ftr-q A Grd"rd te, Etffi ro \'ffiffi tqBtf ol qrsr o1ffi t

What is Raman effect? Explain Rayleigh, Stokes and antistokes lines in Raman spectra.

(b) 3firrtr drq \rq rrq qut-*-q d o-i$ d errq ftrM t

write any two differences of IR Specta and Raman spectra.

(c) rrFI wfiffiq d rgv ergrffi o\ ftrki t

Write important applications of Raman Spectra'
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(c)

ror{,zUnit-N
erd o{rndf{ rfi'M wsrqtro gtrdr d mq qir wE otm I ffiq otffi o1 sfrflq 3tg

qwtfud sqf il{q +d d qqngqrft +ff t I 03

Explain Stark. Einstein law of photochemical equivalence force that absorbed energy per gram-molecule

is inversely proportional to wavelength.

Give brief account of chemical actinometer.

ftIlre'q Erf,I (O) 6 qAqfra frfrri I 02

Define quantum efficiencY (Q)

sPrqr/oR

{ffio, qrRq d frF-q rox d ffi o\ we affrrn I 03

Explain different type of transitions in electronic spectra'

Sq or'gq Rrqrd *1 q-rEhtq frilqqr dm I 02

Discuss graphically Frank-Condon principle.

IriD'RT Tiq(ilso o\ v<rwq tPt FTe e1ffi I 02

Explain photosensi tizer by giving examples.

vor{/unit-v
s. (a) gqfrtu 3rgYff6cT gro o-si a1 'trq frE o.r qufq a'Iffi t

Describe Govy's method of determining magnetic susueptibility

(b) q<pf ot srggqaTo ve r@o dR-6N of se otffi t

Explain paramagnetic and diamagnetic behavior of substances.

Nr2*eil-qq (z:28) a ftri gqotq tTr{'t 6f qq-a otftrt t

Calculate magnetic moment of Nt2* ion (Z: 28)'

eiemr/OR

03

02

01

(a) sqFrfrot d Tfrq ftsq eqr t? W ftqq o1 serrrdl t wrqfuo dffi d qw \rqrft 6l sFI

dd aro 6-{i t? 03



I
What is third law of thermodynamics? How is the third law of thermodynamics helpful in determining

absolute entropies of chemical compounds?

O) ftq wffi o\ frTM , 02

(1) ffiIRr+s - +st$ sftqrwt
(2) M rsfto{ur
Write following equations.

(1) Clausius - Mosotti Equation.

(2) Debyis Equation.

(c) iicr 
"g 

d ftd if,fa gq qffid Egq eTrg'f rr-rryl: 1.03 D \ni o.tz n t t sfrqrd 3ilqfu6 Yr o1

rruril otfrili I 01

For HCL molecule, obserred and calculated dipolemoment are 1.03 D and 6.12D respectively. Calculate

percentage ionic character'


