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M.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2025
First Semester
Chemistry
Elective II — MOLECULAR SPECTROSCOPY
(For those who joined in July 2023 onwards)
Time : Three hours ‘Maximum : 75 marks
PART A — (15 x 1 = 15 marks)
Answer ALL questions.

Choose the correct answer :

1. Raman spectra was observed in the
region

@ v : 5.

() IR
(¢) Visible

(d) Microwave

Reg- INOL 5 it 9.

The frequency of absorption for the transition
from 2 — 3 energy level will be (Pure rotational

spectra)
(a) 3B (b) 6B
(0 5B (d) 4B

Among the following which molecule shown

Raman spectrum?
I

(a) CO () Ciz

(© CO2 (d) H:
The lowest energy of a quantum mechanical

1 .
harmonic oscillator is Ehv . It is denoted to as

(a) Ground state energy
(b) Zero- point energy
(¢) Vibrational energy
(d) All the above

For Pure vibrational spectra, the selection rule is
(@ 0 b =1
© 0,x1 @ =1,2
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10.

The vibrational transitions are always

accompanied by transitions.

(a) Vibrational (b) Rotational

(¢) Electronic (d) None of the above

The frequency shift of carbonyl absorption in the

salicylaldehyde is ——————cm™.

(a) 1600 (b) 1700

() 1750 (d) 1666

o — o'  transition wavelength lies in
region.

(a IR () Visible A

() UV (d) None of the above

Pick out the Dye laser

(a) Coumarinlaser (b) Argon ion laser

(¢) InPlaser (d) SeOCl; Laser

The distance between the centers of the peaks of
doublet is called as

(a) coupling constant

(b) chemical shift

(c) spincoupling

(d) spin-spin splitting
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11.

12.

13.

14.

15.

NMR spectra are observed in ———— region.
(a) Microwave (b) Radio frequency
() X-ray (d) Uv-Vis

The number of line observed in the low and high
resolution proton NMR spectrum of acetone are
respectively

(@ 0,1 b 1.0

© 1,1 d 1,2

The primary standard is used in ESR
spectroscopy is

(a) DPPH (b) TMS

(¢ KBr (d) Nitrosobenzene

Which one of the following is Mossbauer nuclei?
(a) 23U (b) 20Ne

'(c) 1H . (d) °Fe

Number of non-equivalent Mossbauer nuclei in
compounds Fe3(CO)1z1s

(@) One

(b) Two

(¢) Three

(d) Either increases or decreases
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PART B — (5 x 4 = 20 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

16. (a) State and explain rule of mutual exclusion
principle.
Or

(b)  Outline the fundamental modes of vibration
of CO: and predict which of these modes will
be IR active and which will be Raman
active.

17. (a) Sketch and explain the PQR line for
perpendicular vibration of symmetry top
molecules.

Or

(b) What is the selection rule for a simple
harmonic oscillator?

18. (a) Classify different kind of laser.

Or

(b) List out the characteristic of laser radiation.
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19. (a) Sketch and explain DEPT spectra.
Or

(b) List out the different types of *C I\_TMR
spectra and structural information obtained
from them.

20. (a) Explain Kramer's degeneracy with suitable
examples.

Or
(b) Define the following
(1) Isomer shift
(i) Quadrupole splitting.

PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 600 words.

21. (a)‘ Describe  the rotational spectra of
polyatomic molecule.
Or

(b) Discuss the following based on rotational
spectroscopy.

(i)  Relative intensities of spectral lines

(i) Effect of isotopic substitution
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22.

24.

(a)

(b)

(a)

(b)

(a)

(b)

Show that the parallel and perpendicular
vibration of linear HCN molecule exhibit PR
and PQR branch sequence respectively.,

Or

Discuss briefly about the hot bands,
overtone and combination frequencies.

Describe the principle and application of
XPS.
Or

Elaborate the selection rule for n = 7* and
7 — 7z transitions with suitable example.

Discuss the factors affecting 'H NMR
spectra.

Or

A compound with molecular weight 130
gave a negative iodoform test. It absorbs at

292 nm, £.,, 16 in the UV spectrum. It

shows significant bands at 3042, 2941, 2862,
2740, 1722, 1605, 1575 and 1462 cm-! in its
IR spectrum. In the PMR spectrum, three
signals are present at & 2.73 (multiplet),
7.2 (doublet) and 0.22 (triplet) in the
intensity ratio 5 : 2 1, respectively.
Determine the structural formula of the

compound. Mass Spectrum: m/e 120 (M7),

105, 77, 51 and 43.
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25.

(a)

(b)

Discuss the principle and applications of
Mosgsbauer spectroscopy.

Or
Explain the following based on EPR spectra
(i) Significance of g-tensors

(ii) Characteristic features of EPR.
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