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1. Choose. the 'cor'rec':t answer from the
following : | 1x5=5
{a). The range of electromagnetic radiation
is
{ij short range
{uj finite
fiij infinite

() zero



(b) In a nuclear reaéfor, cadmium rods are
used to
() absorb all nutrons
(i) absorb some nutrons
() speed-up neutrons

(iv) slow-down neutrons

(c) In semi-empirical mass' formula, the
surface energy term is:proportional to

(i) A%'

(d) Sun. releases eﬁérgy by the process of -
() nuclear fission
(1) «nuclear fusion
(i) 'nucl-eai" combustion

(iv) pair production

(e}~ The unit of reaction cross-section is

(i) fermi
(@) m™
(iii) rutherford
(iv) barn
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2. Answer any five of the following questions :

(a)

(b)

(<)

(df

ZXS%IG

“Nuclear density is independent of size.”
Explain.

What are the advantages of. using

neutrons as projectiles for  artificial
transmutation?

“Electrons do not exist. inside the
nucleus.” Justify the statement.

Why is high energetic projectile required

for a nuclear transformation?

What are «leptons? Write the
characteristics of lepton.

Calculate / the . binding energy per
nucleon in MeV of an a-particle. [Mass
of the“He"nucleus =.4-002870 amu,
mass .of proton = 1.'-00,'_7‘825vamu]

3. What.is\ nuclear magnetic dlpole moment’-’
Write the quantum numbers of 1nd1v1dual
nycleus. Give the s1gn1ﬁcance of (a) prmmpal
quantum number and . (b) angular
momentum' quantum number for 1nd1v1dual

nucleons.

Or

What is panty of nucleus? Descnbe a method .

| for the determlnatlon of sxze of nucleus

1 +2+’7‘5
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Explain the various terms in the semi-
empirical mass formula of Weizacker. Show
the various contributions to the formula
graphically. 4+1=§

Write the various conservation ‘laws in
nuclear reactions with illustrative examples.
Why are magnetic dipole (moment and
electrical quadrupole of the reacting nuclei
not conserved in reaction? 1+4=5

Or

Define nuclear reaction cross-section. The
cross-section of Cd!™3 for capturing thermal |
neutrons is 2x10% barn and its density is
8-64 x103 kgm 2 { Calculate the fraction of
beam of thermal neutrons absorbed by Cd
sheet of 0-1 mm thickness. [Natural Cd
contains 12% Cd'!3] | 144=5

What is-cyclotron? Derive an expression for
the ‘maximum kinetic energy achieved by a
particle of mass m in terms of the applied
magnetic field and dee radius. Express the
kinetic energy in terms of the frequency of
the applied field. 1+5+1=7

"What is cosmic ray shower? How is it

produced? Discuss the altitude and latitude
effects of cosmic ray. 1+2+2+2=7



8. What is nuclear fission? Explain nuclear
fission on the basis of liquid-drop model.
Discuss the importance of nuclear fusion mn
UTIVETSE. 1+4+2=7F

Or

What is nuclear chain reaction? Explain with
example. Calculate the energy released when
G-1 kg of Li” is converted into He* by Jproton
bombardment. |

[Mass of Li’ =7-0183 amu
Mass of He® =4 -004 dmu
Mass of H' =1-008i amu] 1+31+5=7

0. Write short mnotes on_any three of the
following | 3x3=0
(a) Proton-neutron hypothesis
(b} Limitations of liquid-drop model
(c) Artificial vadioactivity
{d} Quarks
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