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Answer Question No. 1 and any four from the rest

1. (a) The exciting line in an experiment is
5460 A and the Stokes’ line is at
5520 A. Find the wavelength of the
anti-Stokes’ line. 3

(b) Using vector atom model, determine the
possible values of the total angular
momentum of an f-electron. 3

(c) Find the maximum kinetic energy of the
electron emitted in the f-decay of a free
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(2)

neutron. The neutron-proton mass
difference is 1-30 MeV and the electron
rest mass energy equivalent is
0-51 MeV. 3

(d) Calculate the Q-value and hence the
threshold energy for the nuclear
reaction 14N(n, o) B in MeV. 3

2. (a) Describe Stern-Gerlach experiment for
studying the atomic rays in a
non-homogeneous magnetic field.
Discuss critically what the experimental
results established. S5+2=7

(b) Obtain an expression for spin magnetic
moment (ug) of an electron in terms of
Bohr magneton ug. 2

(c) Explain the fine structure of alkali
spectra. 2

3. (@) What is Zeeman effect? Distinguish
between normal and anomalous
Zeeman effect. Give the quantum
mechanical theory of anomalous
Zeeman effect for one-electron system.

1+2+5=8

(b) Calculate the Lande’s g-factor for a
p-electron. 3
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On the basis of quantum mechanical
theory, derive the energy levels of a rigid
body rotator. §)

What is Raman effect? Explain why
Stokes’ lines are more intense than
anti-Stokes’ lines. 1+2=3

State the differences between Raman
spectra and IR spectra. 2

State and explain Franck-Condon
principle. 6

Explain the principle of working on any

two of the following spectroscopic

techniques : 2Y2x2=5
(i) Atomic Emission Spectroscopy

(ii) Atomic Absorption Spectroscopy

(iii) X-ray Fluorescence

On the basis of liquid-drop model,
obtain the semi-empirical formula for
the nuclear binding energy for a
nucleus ?X N- 5

List two properties of nuclear forces. 2

Deduce the four-factor formula of a
nuclear reactor. 4
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7. (a)
(b)
8. (q)
(b)
(c)
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Discuss Gamow'’s theory of alpha decay.

Explain how the Bohr-Wheelar theory
accounts for various properties of the
fission process.

Explain the terms ‘isospin’ and
‘strangeness’. Give the expression for
the charge of an elementary particle in
terms of strangeness quantum number,
baryon number and the third
component of isospin.

Explain the role of up, down and
strange quarks for understanding the
structure of baryons and mesons.

What are cosmic-ray showers? Explain
briefly.
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3+1=4
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