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B.Sc. (Semester — V) Examination, October 2015
PHYSICS (Paper - lil)
Nuclear Physics

Duration : 2 Hours Max. Marks : 80

Instructions : i) All questions are compulsory.
ii) Figures to the right indicate full marks.
iii) Use of non-programmable calculators/log tables are allowed.
iv) Symbols have their usual meaning unless specified.

1. Answer any four of the following : (4%x4=16)

a) What is packing fraction ? Draw the curve of packing fraction versus mass
number and describe its features.

b) Write a short note on Yukawa potential.

c) If3.25 x 10-7 kg of Ra®*¢is found per kg of U?% in secular equilibrium and the
half life of Ra2?¢ is 1620 years. Find out the half life of U,

d) What are the similarities between a nucleus and a drop of liquid ?
e) State two evidences for the existence of magic number.
f) What is meant by neutron induced fission ? Why do some of the heavy nucleus
undergo fission with thermal neutrons and some with fast neutrons ?
2. Answer any four of the following : (4x4=16)
a) Explain in brief the Meson theory of nuclear forces. :

b) According to measurements by Rutherford and Geiger, one gram of radium
emits in one second 3.7 x 10'°alpha patrticles. Estimate the half life of radium.
Given Avogadro’s number = 6.03 x 10% atoms/gm-mole.

c) Write in brief a note on electron or K-capture.
d) Write any two success and two limitation of the liquid drop model.
e) What are the assumptions of the nuclear shell model ?

f) Give four advantages of Geiger Muller Counter. 4
P.T.O.
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3. A) p) Nuclear force is not completely central. Explain.
g) Show that1a.m.u. =931 MeV.
OR :
x) Explain any two characteristics of nuclear forces.
y) Estimate the mass of meson in Mev considering range of nuclear force to
be 1.7 fermi and h = 6.62 x 103 J-sec.

B) A radioactive element ‘A’ disintegrates into another radioactive element
B which further disintegrates into a stable element ‘C’. Find the number of
radioactive atoms at any instant of ‘B’.

4. A) p) Explain the three types of p-decay process.

g) Inaradioactive equilibrium, the atomic ratio between the uranium isotopes
U2% and U?** in a mineral sample is found to be 1.8 x 10*. The half-life of
U24is 2.5 x 10° years. Find the half-life of U?%,

OR

x) How does internal conversion takes place ? Define internal conversion
coefficient.

y) Obtain the condition under which the positron (g*) emission is energetically
possible.

B) Explain the difficulties encountered in understanding Beta decay process.
Also give arguments which led to neutrino hypothesis.

5. A) p) Explain in brief Bohr-Wheeler theory for nuclear fission on the basis of
liquid drop model.

q) Starting from oA + pZ +yZ* of Semi-empirical mass formula find the charge
and mass of the most stable Odd A isobar.

OR

X) Write Weizsacker’s semi-empirical mass formula and explain the physical
significance of coulomb energy and surface energy.

y) Write the condition required for spontaneous fission to take place and find
the stability limit against spontaneous fission. Given Columbic constant
a,=0.146 MeV and surface constanta_ = 13.1 MeV.

B) Discuss the Jensen Mayer Scheme and explain how a total of 20 nucleons
will fill nuclear shells according to the Jensen Mayer scheme.
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6. A) p) What is a Breedor reactor ? What are its advantages ? 3 |
q) Define fission yield in asymmetric fission of U?%. Plot yield curve for U23%
and explain its features. 3
OR
X) What are the main features of nuclear reactor. - 3

'y) Define dead time, recovery time and paralysis time in the context of Geiger
Muller Counter. 3

B) Describe the neutron cycle in a thermal nuclear reactor and show how it
leads to four factor formula. . 6




