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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.
The weightage for each question has been
indicated in the margin.
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Answer any two questions :

a)

0)
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( English Version )

10 x 2 =20

Write down the characteristics of the
nuclear force. Explain what is meant by the
meson theory of nuclear forces. Write
briefly about the failure of the proton-
electron theory of the structure of the

nucleus. 4+3+3

What is meant by the range of alpha
particles ? Explain the Geiger-Nuttall law in
connection with the range of alpha
particles. How does this law help us to
identify the characteristics of the different

alpha emitting radioactive nuclei ? 2 + 5 +3

Explain the process of nuclear fusion with
suitable example. How does it differ from
nuclear fission ? Explain why the scientists
are still encountering difficulties in
extracting the energy through the process
of fusion on the surface of the earth while
this is taking place on the sun without any

break. 4+2+4

[ P.T.O.

EPH-XIV (UT-199/15) 2

d)

e)

2.  Answer any three questions :

a)

b)

With a suitable diagram explain the
working principle of a cyclotron. Why a
cyclotron cannot be used for accelerating

an electron ? What is a betatron? 6 + 2 + 2

What is meant by packing fraction of a
nucleus ? Why can its value be either
negative or positive or even zero ? Draw the
graph showing the variation of packing
fraction with mass number and discuss
what important information we can extract

from the graph. 2+3+5

6x3=18

Describe the characteristics of beta ray.
Explain the reason for the observation of
apparent violation of the principle of
conservation of energy in the case of beta

decay. 4+ 2

Write down the differences between the
leptons and hadrons with two examples of
each type of particles. Express 1 MeV/c2
in kilogram. 4+ 2
What is meant by a nuclear reaction ? Write
down the conservation principles with a

nuclear reaction. 2+4
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d)

e)

Answer any four questions :

a)

b)
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Mentioning the names, write briefly about
the four types of interactions observed in
nature. 6
Distinguish between chemical equilibrium
and radioactive equilibrium. Is radioactive
equilibrium a real equilibrium ? Give
arguments in favour of your answer. 3 + 3
What is meant by the Q value of a nuclear
reaction ? What is a compound nucleus
and how does the idea help to explain some
of the observations related to the nuclear
reactions ? 3+3
3x4=12
The half-life of a radioactive nucleus is
22 days. Two samples of the nuclei
weighing 10 g and 20 g kept separately in
the two corners of a compartment of a box.
Another sample of 30 g is kept in separate
compartment. If the box is opened after
44 days, what amount of the radioactive
nuclei will be found in the two
compartments ? 3
Which characteristics of an electron make it
a fermion ? How does it differ from a

boson particle ? 3
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)

d)

g)

h)

Write down briefly about the liquid drop
model of a nucleus for the explanation of
the phenomenon of nuclear fission. 3
Write down the properties of gamma rays
and mention two of its applications. 3
Write down the quark structure of a
neutron and a proton. How does an isolated
neutron decay ? 2+1
What is meant by the K electron capture in
beta decay ? 3
Gamma rays come out during a radioactive
decay and this ray is much more energetic
than the X-ray that comes out of an
electronic transition in an atom. What may
be concluded about the nuclear energy
levels from this observation ? 3
What is atomic mass unit ( amu ) ? When
we say that 1 amu is approximately
equivalent to 931 MeV, what does that

really mean ? 2+1
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