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Choose the correct option : 125=5

(a) The molecule, which is microwave
inactive but IR active, is

() HCI
( (i) HBr —
: L
| (iii) CO, -—
o~

(iv) None of the above |
|
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§ UV/VIS region

(ii) Radio frequency region
(ii) Microwave region

(iv) X-ray

(c) The rotational spectrum of a rigid &

ditomic 1of0r  COnS'HS o il f . 2. Answer any five of the following :
spaced lines with spacing is equal to B :

(e)

(3)

Distance between the centres of peaks
of doublet in NMR is called

() harmonic constant
(ii) spin-spin coupling
(ii) spin constant

(iv) coupling constant

2x5=10

(@) Why the nuclei 'H and !3C are suitable
(i B for NMR investigations?
(i) 2B (b) At what magnetic field would the methyl
(ii) B2 ~radical come into resonance in a
spectrometer operating at 9-523 GHz?
(iv) 4B

(d) The vibrations without a centre of -:_‘
symmetry are active in '

() Raman and [R
(i) IR but inactive in Ramanv
(i) Ramapn but inactiye in IR

(iv) None of the abgye

(c)

(d)

(e)

Given that g, =2:0027 and Be = 9274
X 10‘24 Jrk

Water is a good solvent for UV and
visible spectroscopy but not for IR
spectroscopy. Explain.

A molecule must always vibrate and can
never be at rest. Give reasons.

Discuss the term ‘hot bands" in
vibrational, spectra. . : ;
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(4}

(9) Microwave styq:
€s

gaseous state. Why» One
(h)  Explain bathoch
e, ro .
sultable example, e i
. 4 ‘:'
() Differentiate betweer, R \I
and Rayleigh Scattering " "Rt |
A
UNIT—] ‘
3. (a) Show that the lines in th
spe?tmm of a diatomijc p, e
equispaced  under ;lecule &l
approximation, ’ il

(b) Calculate J.,, for a rigjg
molecule for which thi1

constant B = 1- -1

d-latgm{ ;

Or

State and explain the 2
term “ransito. b
probability’. ansition |

UNIT—II

4. (a) Calculate the force constant for H—Cl
bond in HCl from the fact that the £
fundamental vibrational frequency is
8667 x 1013 571

14P—1100/1159 ot

rotﬁﬁonal .

(C) of vibrauon

the rule of mutual

example-
Stokes lines?

What aré Stoke : o
Explain why anti-Stokes lines are
weaker than that of Stokes lines. 3

Oor

th mathematical equations,
al Raman

diatomic

Explain wi
the type of pure IO tation
spectrum expected for

molecule
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