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Special credit will be given for accuracy and relevance
in the answer. Marks will be deducted for incorrect
spelling, untidy work and illegible handwriting.
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indicated in the margin.
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1. Answer any two questions :

a)

c)
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( English Version )

10 x 2 =20

Discuss the shell model of the nucleus.
Explain the reasons for failure of the

proton-electron theory in this respect. 7 + 3

Explain what are meant by binding energy
and binding fraction of the nucleus. With
the help of a graph indicate the change in
binding fraction with mass number.
Discuss the significance of this graph.
Compute the binding energy of a neutron of

a 3Li7 nucleus, if 3 L’ = 701816 a.m.u.,

5 Li® = 601692 a.m.u. and

n! = 1-00893 a.m.u. 5+1+1+3

0

Write down the Bethe-Weizacker mass
formula and explain the origin of each term
in it. Discuss the working principle of a
cyclotron with the help of an appropriate

diagram. S+5

[ P.T.O.

EPH-XIV (UT-199/16) 2

d)

2.  Answer any three questions :

a)

b)

d)

Mention the names of the four types of
interactions found in nature and discuss
briefly about them. Mention the main
differences between hadrons and leptons
and name two particles each from these

two categories. 6+4

Discuss about the conservation rules
applied to nuclear reactions. What is meant
by the Q-value of a nuclear reaction ? The
nuclear fusion process is very difficult on
the Earth whereas it 1is going on

continuously in the Sun. Explain. S+ 2 + 3
6x3=18

Discuss the liquid drop model of the
nucleus and hence show that many
characteristics of the nucleus can be
explained by this model.

Explain the Geiger-Nuttal law related to the

range of alpha particles.

Discuss the construction and working

principle of a betatron.

Discuss with examples what is nuclear
reaction. Identify the differences between

nuclear reaction and nuclear fission. 3+ 3

B.Sc.-7355-B



3. Answer any four questions :

a)

b)
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Explain the source of energy in a nuclear g)
fission. Briefly write down the nuclear
power production programme of India.
3+3
What is a quark ? State and discuss the
3+3
3x4=12
What is pair production of particles ? Is
with the
conservation principles ? 1+2

Identify the difference between the half-life

h)
characteristics of quark.

this phenomenon consistent

and average life of a radioactive element.
Discuss the role of neutrino in the
explanation of the beta-spectrum.

Despite of being a chargeless particle, the
neutron has a magnetic moment. Explain.
Complete the following nuclear reactions :

) N4 He*» gol7 402

i) SLi®+? » jLi’+ H!

i) A% 42 o ,si%04 HL
1+1+1

Half-life of Radium is 1500 years. In how

many years 1 g Radium will lose 10 mg

mass ?
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In the nuclear fission process how much

energy is liberated from 1 kg 92U235 if

200 MeV energy is liberated per fission
(N, = 6023 x1023) ?

The radius of the D of a cyclotron is 15 cm
and the applied magnetic field is
15000 gauss. If e/m = 9600 e.m.u./g for
the proton, compute the energy of the

emerging proton.
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