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B.Sc. (Semester — V) Examination, October/November 2017
PHYSICS (Paper - i)
Nuclear Physics
Duration : 2 Hours f Max. Marks : 80

Instructions: i) All questions are compulisory.
ii) Figures to the right indicate full marks.

iii) Use of non-programmable calculators/log tables is
allowed. ‘ '

iv) Symbols have their usual meaning unless specified.

1. Answer any four of the following : . (4x4=16)
a) What is mass defect and how is it related to the binding energy of the nucleus ?
b) Explain saturation property of nuclear force.

c) 1f 3.25x107Kg of Ra?* is found per kg of U?*® in secular equilibrium. The half
life of Ra®* is 1620 years. Find out the half life of U?%.

d) Starting from a A+ B Z + yZ2 of semi-empirical mass formula find the charge
and mass of the most stabie odd A isobar.

e) Give four similarities between nucleus and liquid drop.

f) Write in short the working of ionisation chamber.

2. Answer any four of the following : (4x4=16)
a) Nuclear force is not completely central. Explain.

b) Find the activity of 9.3x107"" kg of Pb?' if its half life is 26.8 min. Avagadro’s -
number =6.023x10?%. |

¢) Using conservation principle, find the disintegration energy released in
spontaneous ¢ decay process.

d) What is meant by electron capture ?

e) What are magic numbers ? Give any three evidences for the existence of
magic number.

f) Plot fission yield curve for U2 and explain its features. L
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3. A) Showthat1a.m.u. =931 MeV. A . 6
OR
A) Using Heisenberg’s uncertainty principle, show how one can determine rest
mass of meson. 6

B) State the law of radioactive disintegration. If there are initially N, radioactive
nuclei of the parent present, estimate the time for which the number of
radioactive daughter nuclei is maximum. 6

4. A) Derive energy conditions under which B * decay takes place. Also draw the

3 * decay scheme. 6
: OR |
A) Explain the difficulties encountered in understanding Beta decay process.
Also give arguments which led to neutrino hypothesis. 6

B) Write the condition required for spontaneous fission to take place and find
the stability limit against spontaneous fission. Given Columbic constant

a_=0.71 MeV and surface constanta_= 17.8 MeV. 6
5, A) Explain liquid drop model on the basis of Bohr-Wheeler theory of nuclear
fission. 6
OR _
A) Give the comparison between shell model and liquid drop model. . S

B) Draw energy level diagram to show how a total of 28 nucleons will fill nuclear
shell according to the Jensen Mayer Scheme. 6

6. A) State the role of moderator in nuclear reactor. Write down four factor formula
for a Chain reacting system in which there is no leakage of neutrons and

explain the significance of each factor. 6
| OR }
A) The multiplication factor k corresponds to an assembly of finite size. Discuss
the functioning of the reactorwhenk=1,k<1andk > 1. 6

B) With the help of diagram, explain the construction of Geiger Muller Counter
. and give two advantages of Geiger Muller counter. 6




