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B.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2021.
Fifth Semester
Physics
Major Elective — SPECTROSCOPY
(For those who joined in July 2017 onwards)

Time : Three hours Maximum : 75 marks
PART A — (10 x 1 = 10 marks)

Answer ALL questions.
Choose the correct answer :
1. g spnd finoreneuie pen_GQumid @ent Guw
(=) UV wpgo IR
(<) IR wpmib Leoriu@ib
(@) mameamened wHmibd IR
(/) IR wpmip UV



Pure-rotational spectrum takes place between
(@) UVandIR

(b) IR and Visible

(¢) Microwave and for IR

(d IR and UV

SIENED GTERTEHTET <D46)(&; GTEITLIZ

(<) metre (<) km

(@) cm'! () mm

The unit of Wave number is

(a) metre () km

(¢ cm? (d) mm

UGHEG ume Sleuliy (pear eueny 400 [ eTem)
Si®PULg

(=) UV fiporee

(<) IR flmwrene

@) @flu finoreane
()  NMR flmwrene
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Region beyond red end upto 400 u is called

(a) UV Spectrum (b) IR Spectrum

(¢c) Solar Spectrum (d) NMR Spectrum

IR sdlisafler geanaantn Gesr(H g LT
() QzrCurenuid

(<) CurGeor B L

@) CrgCum enw&Gymbi i

(FF)  SieneardgiLd

Chief detectors of IR rays are

(a) Thermopiles

(b) Polometer

(¢) Radio micrometers

(d Al

S&FS el 2 MEhEseD 19 6br6v (T eU GaTeU H I 6T
Crrasiiubeug

(<) Na (<) O2

(@) HCI ()  Ce
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Infrared absorption can be observed in which of
following molecule?

(@& N (b) O¢
(¢ HCI d C2

@nmwer Hlmwrene LwerTU (Hleugl
(S) eposamn Semwlieni Gem b g ss
(<) 2 CnshsEr LI &er
(@) Ceaudulwed @uremwier <iie] Cwisd
(FF)  SAemarggid
Raman spectrum is used to
(a) find the molecular structure
(b) properties of metals
(¢) analyse the chemical constitution
(d all
@moer WIHmD FTTHE @ (HSSTE
() eefluller aiFe
(<) uBsT gafludier =8 iT6leuesr
(@) Qrarhb (1), (<)
) o flessse
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Raman shift does not depend upon
(a) Amplitude of light

(b) Frequency of incident light
(¢) Both (a) and (b)

(d) Absorption

Brpsr  Slar  Qouea  Houysdper  Aupp
LPOESDISET S(HAIG!

(@) glreflwed Hlmwrane

(@) s9pd Fporeme

(@) <idia)-apné Hipwrame

(FF) e ellenereilerena

Molecules possessing permanent electric dipole

movement gives

(a) Vibrational spectra

(b) Rotational spectra

(¢) Vibration-rotation spectra
(d) No effect
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10.

TOSL_TTET -5 T6] Quuireféd R-190Gaur@
Qariiryenw A wdliiy

(=) -1 (<) +1
@) 2 (FF) -2

AJ value corresponding to R-branch in electronic

vibration transition is

(@ -1 (b) +1

() 2 d -2
Sssflauiy  Hipwrevewrailuid Gpreaevl. @
QupdlBuLg)

() Qidy

(<)) smlFd

(@) LmiidevLer

(FF)  Sfyied Ljell <péanen (b ser

Nernst filament in IR spectrometer contain
(@) Iron (b) Copper

(¢) Tungsten (d) Rare
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PART B — (5 x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).

Each answer should not exceed 250 words.

11. (©) flowree euflsalear oLisdlamer adlefl.
Describe the Intensities of Spectral Lines.
Or
(<) MmiaTamana Hlpwraeaeaul LiL S 6 6l6TsEs.
Explain the microwave spectrometer with a

diagram.

12, (=) myawy  epesaadler Fyrer Seeoulwubdl  ubb
cllaTsGs.

Explain diatomic molecule as a harmonic

oscillator.

Or

(<) IR flpwreneouder smiuer Corarmses® wbm
cfleul.

Discuss IR spectrum of Carbon Monoxide.
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13.

14.

15.

(=)

(=)

@umwer aflenerelileh o drer FlTey eleneTanal

upHOl 6T(PSIS.

Write the effect of vibration in Raman effect.

Or

ugevLy eflews@ elldaw sadl edlers@s.

State and explain Rule of mutual exclusion.

FrEm  (pSambhlen  Wleeran WTHoL L
aufl.

Describe the Electronic transition in a
diatomic molecule.

Or

Wememram — Blpwreveuler oiHire]  @promer
Sienwlienu uhd eleTéEs.

Explain vibrational coarse structure of

electronic spectra.

IR fdlpwrevewler @55 Blpwrsdaw LD
efleurfl.

Describe the Monochromators in IR
Spectrometer.

Or

@85 Wby osEflesny  Hiporeeuldier
GS@ODOUTHSEMET UED UM

Outline the disadvantages of single beam
Infrared Spectrometer.
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16.

17.

PART C — (5 x 8 = 40 marks)

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

Each answer should not exceed 600 words.

(=)

(=)

(=)

el epedsader Srer spdHflaws  LH
ollaTsGs.

Explain the Diatomic molecule as a Rigid
rotator.

Or

&M wHmd F0EETHY CE®  PPO&IMSET
ubdl edlerd@s.

Explain symmetric and asymmetric top
molecules.

S&H&FSleuliLy 2 HlEp&FSD Blmwrenevuller
Camium® upb ellarsEs.

Explain the theory of Infrared Absorption
Spectroscopy.

Or

U g  ppeosammiseiear  odlrenes  Lbm
elleumd).

Discuss the wvibration of polyatomic
molecules.
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18.

19.

(=)

(=)

@Qumoer  Blpwreweuler  gosfgmar G

epe&ammiseT LUHMl 6dlerd@Hs.

Explain Raman Spectrum of symmetric top

molecules.

Or

SSlauigurer grwed woHmib Csrasamus 2 el

Sflra|ser LpH elarsEGs.

Explain the overtone and combinational

vibrations.

Born-Oppenheimer sfluner senfliiy o drer

Wemerem Hlmwrened LHH 6SlarsEe.

Explain Born-Oppenheimer approximation

in electronic spectroscopy.

Or
e gL NG flens Camiunk udHml aleurs).

Discuss the theory of predissociation.
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20.

(1)

IR fpwrevew oarer wrdlfl Gadser wHOHID

sar(HUlig liLsar upd alerd@s.

Explain the sample cells and detectors in IR

spectrometer.

Or

@@Ly s&Heuli Hipwreveew UL GgiL 6
oMlaTsGs.

With a diagram explain Double Beam

Infrared Spectrometer.
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