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Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is

~ compulsory. Use of smlple calculator is
E eallowed |

“?_"_‘fg*Neutron is neutral particle but still have

magnetlc dlpOle moment. Explain. 2.
i Why 55 electron cannot exist inside the
:-;nucleus Ve | :
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Define Parity. 2
What is binding energy-? 2
Define linear absorption coefficient. What
are its units ? 2
What is nuclear cross-section ? 2

Why cyclotron cannot be used to

accelerate electrons ? 2

What is dead time and recovery time of
a GM. counter ? 2

Unit I

Define packing fraction in a nucleus. Give
its variation with A. 12
Calculate the energy in joule required to
break one gram mole of helium .into its
constituent particle. 4

What are B-rays ? Give the important
features of B-ray spectra. What led Pauli

to postulate the existence of neutrino ?
Mention thepropemes of neutrino. 12



(b) Determine the radii of Pb20% nucleus.

Given Ry = 1.4 fm. 4

Unit I1

Mention the main postulate of liquid drop

model. Give the contribution of various term

to the binding energy of nucleon. Draw these

) -

on a graph'. Where does it fail ? 16
(a) Describe ‘the nuclear shell model and
obtained the so called “magic numbers.”

12

'(b) Predict the characteristics of the ground
state of gO!7 and ,4Cub2. 4

Unit IIT

(a) What is stopping power, impact parameter
and range of charged particle ? Give an
expression for stopping cross-section. 12

For given metal surface, the limiting

wavelength for photo-electric emission is

 5800A, Deduce the kinetic energy of

- electrons ejected by light of 4500A. 4
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7. (a)

(b)

(b)
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Define Q-value of a nuclear reactjog,
Derive an expression for the Q-valye of
nuclear reaction in terms of mass, K5
of incident particle and product particle,
12
Complete the following reactions © 4
(i) (H?2+ 4016 » NI4 4.,
(i) Het + 4Li6 — V) +,...,

(iii) 3in7 =t ]I’Iez o d 3L;i6 Ay

Unitlv

Name various detectors of nuclear
radiation. Discuss in detail, principle
working and uses of GM. counter. 12
Caleulate frequency of applied potential
to the cyclotron dees in which deuterons

are accelerated, given flux density

B = 3.0 weber/m?, e = 1.6 x 10-27 kg.

4
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9, (a) What is a synchrotron ? Give a detailed
account of construction and workine of

(1) electrons synchrotron (i) proton

synchrotron. 14
(b) What do the abbreviations “MeV"™ and
“BeV” stand for ? 2

-
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