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94105

B. Sc. Physics 6th Semestey
Examination — December, 2024

NUCLEAR PHYSICS
Paper: Phy-602

Time : Three Hours ] [ Maximum Marks : 45

Before answering the questions, candidates should ensure that they
have been supplied the correct and complete question paper. No

complaint in this regard, will be entertained after examination.

7l & FY &1 & e e 98 ghkad #¢ & 5 o o
09 @& FIT-9F [ 8 90 F U 39 gew 7 @

Rrrae 78 g7 arai

Note : Attempt five questions in all, selecting at least one

question from each Unit. All questions carry equal

marks.
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1. (a) Explain the following terms : 6
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() Nuclear magnetic dipole moment
TP e oy oyt
(ii) Nuclear electric quadrupole rhoment
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(iii) Nuclear spin
e g

(b) Find the average binding energy per nucleon
for 1608. Mass of 1608 =16.0000 a. m. u. Mass
of neutron = 1.00897 a. m. u. Mass of proton =

1.00758 a. m. u. 3
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1.00897 a.m.u. MM & 5F9F 1.00758 a. m. w.
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2. (a) Describe the principle, construction and working

of Bain-bridge and Jordon's mass spectrograph.

How do you find nuclear mass using it. What are

its advantages ? 6
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Explain how nuclear radius can be determined by

3

(b)
Rutherford theory of scattering of a-particles.
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Discuss the process by which heavy charged
particles interact with matter. 3
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(b) Discuss energy-life time

a-particles.
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(c) Discuss energetics of a-disintegration. Also, define

range and straggling of a-particles. 3
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4. (a) Explain the Process of B-decay, positron emission

and electron capture. 5
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(b) Discuss the motion of high energy electron
through the medium. How does 2 fast clectron

lose energy on its passage through matter ? 4
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5. (a) Find the threshold wavelength for proton-
antiproton production. The rest mass energy of a

proton or antiproton is 938 MeV. 3
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(b) Discuss the various processes by virtue of which

gamma ray photons lose their energy on its

passage in a medium. Explain the concept of

absorption of y-rays by matter. 6
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6. (@) Whatisa nuclear reaction ? Discuss various types

of nuclear reactions. Explain the conservation laws

that hold in a nuclear reaction. 7 ‘\
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(b) Distinguish between nuclear fission and nuclear

fusion. 2
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7. (a) Explain construction and working of Drift tube
6

linear accelerator with necessary theory.
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(b) Calculate the excitation energy of the 236 Ug,
nucleus when a thermal neutron (E, ~ 0.025 eV) is

absorbed by a 235 Ug, nucleus. Mass of neutron

= 1.0087 u, mass of Uy, = 235.0439 u and mass

of 23011y, =236.0457 u. 3
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1.0087 u, Uy, & FHM = 235.0439 u IR

236115, N 5N = 236.0457 ul

Explain the principle, construction and operation

of a scintillation counter. What are its advantages

over other counters ? 6
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(b) Explam the phenomenon of que

internally apg
Counter How jt is achieved 1n

3
externally ?
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