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CHEMISTRY

Paper : CH-105
( Spectroscopy-1I)
Full Marks : 60
Time : Three hours

The figures in the margin indicate
full marks for the questions.

1. Answer any two questions : 5x2=10

(@) How is stlmulated emission different
from indueéd €fnission ? Sketch the first
order derivative spectrum of the
following absorption spectra :

——————

— ey
Electric field (E) - " Electric field (E) Electric field (E)

(b) Show that benzene molecule is an
oblate symmetric rotor.. [Given

r (c-C)" 1-39A and r (C-H)T 1.09A ]
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(@) How many vibrational does benzene
have ?

(b) How many of these modes are infrared

active and to which representation do
they belong?

(c) Which of the infrared active modes are

degenerate in energy and what is the
degeneracy for each?

(d) How many of these modes are Raman
active and to which representation do
they belong?

(e) Which of the Raman active modes are
degenerate in energy and what 1s
degeneracy for each?

() Which of the infrared modes are also
Raman active ? 3

5. Answer the following questions : 5x5=25

(@ What is Franck-Condon princ;plcs 1:.:
electronic spect_rnsc;opy? How doe ot
predict the intensiuies of vibratio ’
progressions for the case when (i) r, <Te»

o _ o i) > 7, where r, and A

(ii) Te = Te (iti) Te > Te oA
ibrium internuclear dis

?:: t!;peg*m:n:ll ground electronic stg:;

respectively ? [llustrate your answet wi

diagrams.
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