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Nuclear Physics/
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Bachelor of Science (BSC-12/16)
Third Year, Examination 2021 (Winter)

Time: 2 Hours Max. Marks: 40

Note : This paper is of Forty (40) marks divided into two
(02) Sections A and B. Attempt the questions
contained in these sections according to the detailed
instructions given therein.
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Section — A /Gvs—®
(Long Answer — type questions) /(<78 Sw@Ri aTel ¥4)

Note: Section 'A' contains Five (05) long-answer-type

questions of Ten (10) marks each. Learners are

required to answer any two (02) questions only.
[2 x 10=20]
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Q.1.

Q.2.

Q.3.
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What is nuclear reaction? Explain direct and
compound nucleus hypothesis with suitable examples.
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Discuss the classification of elementary particles.
What are the conservative laws governing elementary
particles?
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What is nuclear force? How does the study of two
nuclear system (deuteron) help to estimate the range
and the magnitude of nuclear force?
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Q.4.

Q..

Describe  radioactivity and radioactive decay
kinematics. On the basis of decay kinematics establish
the relation between decay constant and average life,

define half-life of radioactive substance.
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[lustrate the principle and working of G.M.Counter.

With the principle of gas ionization detector.
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Section — B / Us—

(Short-answer-type questions) / g Swiki aTet I

Note:
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Section 'B' contains Eight (08) short-answer-type
questions of Five (05) marks each. Learners are
required to answer any Four (04) questions only.

[4x5=20]
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Q.1

Q.2.

Q.3.

Q4.
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What are the nuclear reactions? How are these
different from chemical reactions?
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What is Q-value of a nuclear reaction and how can be
determined?
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Discuss the conservation laws which govern nuclear
reactions.
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Calculate the binding energy per nucleon in ,Fe™
nucleus. Given m, = 1.00759 u, m, = 1.00898 u,

me. = 0.00055 u and atomic mass of ,,Fe>® = 55.9572 u.
xFe*® B TR Sl i YfFeAait= Bl 0T BT |
f&ar & m, = 1.00759 u, m, = 1.00898 u,

m, = 0.00055 u T ,Fe’® T URATY] WR = 55.9572 u.
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Q..

Q.6.

Q.7.
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Discuss the Semi-empirical mass formula and its
various terms.
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RT BT |

Find the threshold energy for reaction:

71\114 + Onl N 5Bll +2He4+ Q

Given masses of ;N'* = 14.003074 u, on' = 1.008665u,
sB''=11.009305 u and ,He*= 4.002603 u.
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7Nl4 + Onl N 5B“ + 2He4+ Q

& T gagAEl &1 "M, SN =14.003074 u,

on' =1.008665 u, sB'' = 11.009305 u 3R
»He*=4.002603 u.

Explain the internal structure of neutron and proton.
Give the experimental evidence in support of such
internal structure.
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Q.8.
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What is binding energy curve? Discus its significance

in determining the stability of nuclear.
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