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SPECTROSCOPY

(For those who joined in July 2012 — 2015)

ﬂ% ree hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL questions.

o the correct answer :

‘{em (<) 10°cm

(F) DM



‘Moment of Inertia values of symmetric top
molecules is

14 is equal to

(@ 10™cm (o) 10°%cm
(a) Ia =Ib<Ic (b) j'!J:'Ic;tIa
(¢ 10*cm d) Al '
: o : . . I,=1,#1, @ I,=IL=1
sy Hpwrae geanbled pCerGLribeanme e pull
@LuQuwiey Upflwe gpougn epossmg @endler <Pty cuflaefien
(1) J— Quimss <ifsféen w1 g v e

() J-g0urpss G@DUD
(@) sfur

(m)  fspagloma e number of vibrational modes in a linear
Isolope shift in rotational spectra lntomic molecule 1s

(a) Increases with J ®b) 3
(b) Decreases with J @ 5
(¢) Zero ] 'm_- gpHé Fporene Qumeug)

(d) Does not happen

gwsfgamwey ubuy o Ffflseflen  Hlanew  WwEEIML
Hmengafien S

(‘91) Ia=Ib<Ic (é%*)) Ibzlci'[a
@ I,=1,#1I, () I,=I,=1, Pl@flaywee R 19 fleyode
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The vibration — rotation spectrum has

(a) P —branch

(b) R —branch

(¢) Both P and R branch

(d) Neither P or R branch

@nmwen edlenereiley evCL&ae euflgener mHeug)
() 7=7, () 7=V~ 7n
@) 7=rt7n () 7=0

In Raman effect stokes line is given by

@ 7r=7 ®) 7=V Vn

© r=vitv. d =0

s1w &pnd @rmoer Hpwreanauiler CarbosHEEWw «ill

(=1) 0,1 (=) 0,2

@) O (F) ggLfldme

Selection rule for pure rotational Raman spectri

1S
(@ 0,1 ® 0,2
© ©0 (d) None
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grw sippM Blpwrena G tiulL UGS
f(..9|) UV wpmgd IR

(&) IR wpgbd Visible

(@) meawamene wHmd IR
FglLbléaney

‘_’e rotational spectrum takes place between
UV and IR

IR and Visible
Microwave and IR
None

R ediioncs wpidu sam_miiay
W) 2iflas Geuiu Qummer
CurCGeamdiLi

CrgCwr 1 m
SIDTSEILD

Mol detector of IR rays are
Thermopiles
‘Bolometer

| Radiomicrometers
All
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10. IR fipwrareuder gpeid

(=) GorGeomur

(<) Hlése

(@) Carumel

(F)  gagddame

The sources of the IR specfroscopy are
(a) Globar (b) Nickel
() Cobalt (d) None .

PART B — (5 X 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.
11. (@) Hporoe euflsae 0 GEulenar edleur.
Describe the intensities of spectral lines.

Or

(<) HlewTERTEnED BHipwreneiomnesiludleo Qﬂ;;srrgf_ﬂc;i)@L'|.J

UG

Outline the instrumentation technique’

microwave spectroscopy.
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(1) SsESeuy Hpwreeuiuedien Qametensemwl g

R EAGES
State and explain the principle of IR
Spectroscopy.

Or

Apwramauiar  LwerurhEma

() Ss&8euy
cuEHTWIM).
Outline the applications of IR Spectroscopy.
: ) @umoen eilenerey — Qarerenay_ar afleur.

Discuss the theory of Raman effect.
' Or
i) - @rmwen efiameresler GsmponL Lsms eleurl.

Discuss the Instrumentation technique of
fRaman effect.

GDé'ﬁﬁ_lInsa‘ﬂés fie) fiporee  SifiFbowu

intensity of electronic

slain the fortrat diagram.
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15. (=) gpeopspan Hpramawraiamwu edeuf.

Describe the single beam spectrometer.

Or

(=) sherm Hlmwrenevionesiulien paTenloseneT auanii il

Outline the
Spectrometer.

of

advantages

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 600 words.
16. (=) BHlevavss ryami padenmsamer Lnbl efleurf.

Describe the rigid diatomic molecule.

Blmiomaneoudl e (m i
wrUGSHDg. ' g

IL.Io_w does the microwave spectrum of a i
rigid rotator differ from that of a righ

rotator?
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beu

(’)TGSIQ\\”

(&) @anésd LwHHD QlemssELHD Siemaudwiddled
o den Apaml Ap@EspISaTeT QHD@E eHeTESS.

Explain the energy of diatomic molecule of
harmonic and anharmonic oscillator.

Or
osflaifer snsfyeamne) HMIL HTey b
GhleT & @S,
Explain the vibration and symmetry of IR.
g gpesampsaier g spHd  @rmoar
Hporeeaw LubHH end@s.

Explain the pure rotational Raman spectra
of linear molecules.

Or
@umoen Hipwrepeudwiedar et (H&ener
GUETLIM).
Outline the applications of Raman
spectroscopy.

|) Lniten @UETADIDLOT Qe ERTLiLS SETELD clenéEs.

Explain Born oppenhelmer approximation.
Or

L) mrEn epevssagisatien GTe&L_pen Hipwrene

Qarcransem HlaTsES.

Explain the theory of diatomic molecular
glectronic spectra.
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20,

(=)

@i speep  Eipwrepenrailentl  HE)h
UL gL e dleTéEs. :

Explain the double beam spectrometer wil
a schematic diagram.

Or
255Hleuiy Binmevewrafluder @uibSr mi g
efleund). .

Discuss briefly the IR instrumentatid
technique.
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