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1) All Quesrions are comoulsoil-
2t Mark./ to tbe correct ophon. Do nor crrcle
3) More than one options marked wili not be considercd lor assessment.
4) Rough calculations on paper are nor allowed.
5) Use non-programmable calculalor js allowed

I The different values for the total orbi tal quanrum number of a two el ectron 1

Q.l. A Sclect the corrcct alternative

sYsrem with Lr=3 and Lr=2 are

a)5
c) 5,4,3,2,1

2 S value for the state ,D3,ris given by

Marks (16) Marts

5,1

15,14,13,12,:t1

Bloom's CO

Level

L2 503.1

L2 503.1

L2 503.1

Lt 503.1

L2 503.2

b)

d)

a) 0 b) 1/2

c) I d) 3/2

lrlich ofthe following staies exist?

i 2'1P*

c) 2'?P5,

Pauli exclusion principle staie that

a)
Two electrons caD have all ihe

quantum nurnbers same

c) No hvo elecrons can have all

the quanfum numbers same

b) 2'Pn

q 2'1Pi,2

I
b) Particles with integer and hatf

integer spin calrnot exist in the

same state

d) None ofthese

Orc BohImagneton is approxinBrely

a) 10'z3 rT b) 1014 rr
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c) loioJ/T dl Iorn J,T

Ifthe magnetic field is cortinually increased thcre will come a time whetr

coupling between S+ and L* in case ofLS coupling or berween jr+ andjri in

case ofjj-coupling

a) Remains lhe saine

c) Brokcn do$,n

a) H,

c) HCI

b) Increases

d) None ofthese

b) Weak field Stark

d) Zeeman

b) co

d) Iar

b) sF6

d) cH4

Ll 503.2

Ll 503.2

L2 503.3

LI 503.3

Ll 503.3

L2 501.3

The interaction energy due to the coupling bet$,eer j r 
+ andj?* is given by I-t 503.2

a) rs6a=Amj,mj, b) frh"g= A MLMs

c) fs,."s= A mjr n1, +A MLMS d) None ofthesc

When splitting ofthe cnergy levels is duc to w*k hagnetic ield, rhen the

effect is kno\,!n as ............. effect.

a) Paschen-Back

c) Strong ield Stark

\Vhich one ofthe following molecules does not exhibit arotaiional spectrum

10 Tle rotaiional energies ofa diatomlc molecule hayjng rotational constant B LI 503.3

loule are

a) B,2B,3B,.........

c) B,48,9B,......

ll ,..,..,,..,... is a microwave detector

a) Golay cell

c) Lead sulphatc

b) 0,28.68.128........

d) 0.28.4B.68.... ...

b) DTGS

d) Crystal deteclor

12 The relation between rctational constant B and centrifugal distodon constant

Dis

o o={
c,

o D=q
o-

b) B=!i
al,,

d)

13 Wtich ofthe followiog moleculc rvill showthe microwave spectra? L2 503.3

a) CH,CI,

c) H,

Consider the pxre rotational spectum of a diatoinic dgid rotator. The

separation between two consecutive lines (Av) in the spectr.um

a) Is directly proportional to the b) Is inversely proporlional to the

moment of inertia of the

B=4o:

14

mometrt ofinertia ofthe

l" t_t t-/s-
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c) Depends on the angular d) Is directly prcportioMl to the

momentu$ souare ofthe inier atomic

separation

15 Vibrational transltioff o.ist ifl 1 Ll 503-4

a) ln-&a-rcd b) Microwave

c) Radio wave region d) Norc ofthese

i6 The selection rule ofstoke's line in the rotational Raman spectnul ofa 1 Ll 503.4

molecule

a) LJ= -2 b) AJ=+2

c) AJ= 0 d) AJ= +1

17 The molecule which is IR inactive but Raman aciive is: I L2 503.4

a) HCI b) SO,

c) Nz d) Protein

18 ln case lines are obtained in infra-red and raman specka, then the molecule 1 L2 503.4

should

a) Be cenftoslrmetuic b) Has no cenEe ofsl,'rnmetry

Have high value ofdipoiec) d) I ow value ofdipole nromenr
moment

19 The energy required for various tmnsitions follow the order 1 L2 503.4

a) o ) o' > n + o' > r + r' > n -+ t' b) o+ o' > I + t' > tr ) o' > tr J ,r'

c) n-+t'>n-+r'>o+o'>n-to' d) n-+n'>o+o'>n-ro'>,IJ,i'

20 ln case ofvibrational {otaiional spect'um; the lines to the higher frequency 1 Ll 503.4

side of are rcfcned to as

a) P-branch

c) R-blanch

b) Q-branch

d) O-branch

P"tr-lts
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.o o cun +D l 30 P1Instructionsi 1) All queslions are compulsory.
2) Figures io the right indicate tull marks.
3) Neat diagrams must be drawn wherever necessary.
4) Assume suitable data ifnecessary.
5) Use oflogarithmic table and non-progralrnnable calculator is allowed.

Q.2 Answer the fouo*ing questions. Marks (16) Mark Bloom's CO

Level

a) Explainjj-coupling scheme for the ltvo valence electrons with the help ofideal 12 L5 503.1

vector model and obtain ihc expression for interaclion erergies with schemalic

representation lor the ideal case of/-coupling withps configuration.

b) Explain Pauli Exclusion Principle. 4 L2 503.I

OR

b) Describe intensil), relations for nvo valence elech-or system 4 LZ 503.1

Q.3 Ans\yer tho following questions. Marks (16)

a) Explain the Paschcn-Back effect in detail wirh neat ideal vector model for LS 12 L3 503.2

coupiing.

b) Wlat is Zeeman etrect? Describe tlre intensiiy ru1es for the Zeeman elfeci of 4 L2 503.2

two valencc clecffon syslems.

OR

b) Discuss strcng lie1d Sta* effect 4 LZ 503.2

Q.4 Ans\ycr the follo\yirg questions. Marks (24)

a) Deduce ihe expression for rotational energy of a rigid rotator. Draw a l2 L4 503.3

schematic dia$am illustrating transitions bctween energy levels and the

spectrum of dgid rctator.

b) Explain principle & working ofelectron spin resonance spectoscopy in detaii. I L3 503.3

OR

b) Explain principle and working ofnuclear magletic rcsonance spechoscopy in 8 L3 503.i
detail.

c) Wlrat arc the chaEcterisiics of sy1nnetric tops and spherical rops rype of 4 L2 503.3

molecules? Give examples ofeach t,?e.

OR

trE
? " *t +lr-
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c) Explain th€ method of chehical aralysis of material by using miclowavo 4 L2 503.3

speotroscopy.

Q,5 An$er the folloning qu€stions. Marks (24)

* a) Dovelop the expression for the co@bhed rotational-vib&tional €oergy and 12 U 503.4

anal),tical expression for the combined roiational-vibrational specbum by

ipplyirg the selectioh rules for a dialornic molecule

b) Illustrate Franck-Condonprinciple. 8 L3 503.4

OR

b) State and exptrain the alharmonic oscillator.

c) Describ9 stretchhg a bendirg vibrations.

8 L3 503.4

4 L2 503.4

OR

c) Explain the instmmentation and techniques usedin in{ia-rcd specboscopy. 4 L2 503.4
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