Q.P. Code : 60764

Second Semester M.Sc. Degree Examination, July 2019

(EBCS Scheme)
Chemistry
Paper C 204 - SPECTROSCOPY - |

Time ;3 Hours] [Meve, Markis : 70

Instructions to Candidates : Ansiver Question Na. 1 and any FIVE of the remuaining.
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Answer any TEN of the following guestions : (1O = 2 = 20)
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Gave any four examples of tewahedral moelecules thar do not belong to Td
{tetraliedeal) symmetry

Define transition moment integral and give its significance,

Represent the different vibration modes oQQY molecule and indicate their

IR activity

Find gul the point group s n@nulm:u‘jcs-
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An irreducible represe the following character is given
E Cn  od wh

ot TRV =TV
fitid its Mulliken symbel,

State and explaan the Laporte rule for electrome transitions.
Whal does the symhol -'E; signify?

Sphcrical molecule is not microwave active Explain.
State the law of mutual exclivsion.

How do vou distimguish fluorescence, phosphorescence and  Raman
sCEttering? '

Using the general malnx- representation for C, write the matrix
representation for Cy and Cs operation.

Under what conditions wall the P and R branches show a band head 0 the
rotational fine structure of an electronic spectrum?

1/2




Q.P. Code : 60764

>k

3

=)
)

e

k2

(1)

(i)

()

(&)
)
{e)

{a)

{&)

{a)

(b

fal

(b}

Denve the matria corresponding o proper axis of rotation;

Write ‘the tatrx reptesentitions for the symmetry operations of Cunspoint
group

Eist the symmetry elements and assign the point groups for

1] ortho-.and para - dichloro benzene

fiij ecdipaed - and staggered ethane [B+3+4)

Escuss the construction of character table for MH: molecule.

Explain the effect of isotopic substitution in microwsve spectroscopy with:
proper examples. (S * 5)

Define a symmetnic top molecitle. Obtain an expression {or the retatipnal
energy of o rigid symmetrie top moleoule.

Caleubite the intensity of the anti-sioke lne in rthe rotavonal Raman
spectrum  relative to the Intensity of the stoke line 41 300 K when

Wy = 300 cm | (Grven K= 138 5 1077 (5 + 5}

Explain the guantuwm theoryof
Write a note on polanzation of

Give the selection rules ami
[R ‘spectrum of a p

attered photons.

schemaltic plot of the vibration-rotation
mode of svmmetric 'top molecule.
(3 +3 «4)

Desctibe the vibration-Wftion Raman spectium of a diatomic molecules
and make a schematic plot of the spectrum.

Give the quantum mechanical basis of the Franck Condon priticiple.
(S-+ 5)

Musirate o a Jablenska diagram the vanious photophysical pathwayvs for
the decay of excited states and comment on thoir characteristic féstures.

Cistimguish between dissnciation energles Dy and Dn How can they be
eatimated? 'IE +5)

How does the brodk down of the Born-Oppentieimer approximation affect
the P and R branch lines in the wibration-rotation spectrum of a diatomic
midecqfe?

The fmdamenial and first overtone tzansitions of "N "0 are observed at
IB76 em ! and 3Y24.2cm| respectively.’ Caléglate the cquillbriom
vibration frequency, the gnharmonicity constant and zero poini energy.
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