(6 pages) -

S.No. 6998 TR P22PYE3B

(For csuﬁdaés admitted from-2022-2023 onwards)
M.Se. DEGREE EXAMINATION, NOVEMBER 2023.
~ Part IV Physms — Electlve |
METHODS OF SPECTROSCOPY

" Time: T.hree hours . ' Mammum : 75 marks ‘ !

PART A—(20 marks)‘ |

Answer ALL quest1ons

I (A) Mult;1ple choice questlons . (Bx1=5) -

1. W}uch radlatlon has hlgh energy"
:(a) ‘Radio waves (b) Mlcrowaves
() V1s1b1e : (d) Ultravmlet o
| 2 Which techmque is helpful and used for functlonal
group identification?
. (a) FTIR spectroscopy
) Electr_onic spectroscopy |
= (c) NMR spectroscopy -
- Ad) 'Rotation'al spectroscopy

The purpose of secondary ﬁlter in ﬂuorescence

'spectroswpy a . _
g (a) AJlows only excitation radxatmn» o

,(b) A]lows only em1ss1on radlatlon

(@ . Allows both (a) ancl (b)

() Allows _transmltted rad1ation

The region of electromagnetic spectrum for

_nuclear magnetic resonance is

(a) Microwave

(b)' UV-rays
(0 Infrared

' (d _' Radlo frequency

Which of the followmg w1]l not show electron spm

resonance"

(a) - F_ree radicals

(b Paramagnetic material .

() Transitiofl meta |

- (& Diamagnetic materia
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15.

(B) Fillin the;b.lénks’:- B Bx1= 5)

The mass of an atom is‘entvi‘rely dueto——

- Raman shift dépends upon ————-.

The transitional zone for Raman spectra is -

 The region  of electromagnetic Spe‘étrum for

nuclear magnetic resonance is

Which electromaghetic radiation is used in ESR
Desqriptive typé questioné P ‘ (b x2=10)
Ekplaih central ﬁeid abproximation. ‘

What is  the basic ‘principle of Raman

|

spectroscopy?
Define fluorescence..

Elaborate spin-lattice relaxation.

- Write short note on Mossbauer effect.
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PARTB— (5x5=25)

. Answer ALL questions, choosihg either (a) or (b)._

16. (a)° 'Li_;st out some ' of _the' Napp‘lica"tion.s “of -+

‘ speqtroséopy;
Or
) Writé shoft note on molecula‘r hybridizapion;
17. (a). Write short note on Raman and IR - "
' sbe_ét'roécqpy. o '
Or
() Brief about IR imaging and vibrational
- frequency analysis. : ‘
18. (a) How Franck Condon principle account for the’
intensities of lines .in vibrational electronic
spectra. ‘ e
Or
(b) -Differenti.at\e. between fluorescence _and

pho_sphorescence. _
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19.  (a) Give short note on nuclear quadropole effect.

v "Or
(b) Eluc1date the working of h1gh resolutlon
‘ NMR

| 20 (a) What is the bas1c prmmple and workmg of
- ESR spectroscopy" :

. . ! Or | . . ) N : .
(b) Narrate the concept': Doppler velocity shift.

PART C—(3 x 10 = 30)
Answer any THREE questmns
21. Elaborate and deduce the Hartee Fock equatlons

- 22. Denve an expression for- the Zero pomt energy of ab
. diatomic’ molecule '

'23. (a) Exp_lairi brieﬂy the informations one can get .

from . vibrational analysis of . electronic
vibi-ation spectra B

(b) List and explam the d1fferent types of

v1brat10n in v1brat1onal spectroscopy. -
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24,
' 'explamatlon

- 25.

Deduce the Bloch equatlons w1th approprlate

'Dlscuss in detail about the recoﬂ less em1ss1on and

absorptlon
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