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Note : All THREE Sections are compulsory. Student should not write any thing on question paper.
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[Section - A]

This Section contains Multiple Choice Questions. Each question carries 1 Mark. All
questions are compulsory.
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Q. 01 The incorrect statement 1s -

a) Nuclear force 1s the strongest force .

b) Net nuclear force on the nucleons inside the nucleus is zero.

¢) The nuclear force between two protons is same as that between two
neutrons.

d) The nuclear force between two protons for a distance is always less than
the electrostatic force between them.
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Q. 02 Select the allowed nuclear fusion reaction from the following -

f=forRaa e & g TifRera dWoae uikar sifed —

a)
b)
<)
d)

BB+ H 5 N+ €% +4.3 Mev
(H + (H? - 5He' +on' + 17.6 Mev
N H! 500 7.3 Mey
ooU 4+ on' = 54Xe! ™ + 33807 + on' +on' v + 200 Mev
P.T.O.



Q. 03 Energy of all alpha particle emitted from a source is -
a) Equal b) Maximum limit range from zero

¢) Lowest limit to infimite limit d) Discrete

range
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Q. 04 The condition for secular equilibrium for any radio active series -

frefY et vfdeg ooft § Jeferfae dramEwer &Y oh 2 —
a) Nj Nz N3 b) NjAj= Nohy = N3ziz=....

A Ao A3
©) Nyii+ Nais + N3iz+...=0 d) None of these

Q. 05 Hyperons are -

a) Lepton b) Baryon

¢) Meson d) Graviton
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[Section - B]
This Section contains Short Answer Type Questions. Attempt any five questions in this
section in 200 words each. Each question carries 7 Marks.
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Q. 01 Introduce the Research Centre BARC and RRCAT.
BARC T8 RRCAT R UG SIfor |

Q. 02 Explain the law of radio active decay and half life time.
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Q. 03 Describe multipole radiation in brief.

Jgga fafemor @1 Hera | arer R |

Q. 04 Evaluate the maximum number of nucleons in the energy state n =3, /=3

n=3,7=3 ol 3Rl § Af¥Hdd gfoar=i o e S B |
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Q. 05

Q. 06

Q. 07

Q. 08

How a nuclear reactor controls a fission chain reaction include the discussion
of control rods and moderators in your answer.
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Differentiate between compound nuclear reaction ad direct reaction. Give 2-
2 example of each.
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Explain how quarks combine to form hadrons what 1s the difference between
baryons and mesons ?
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Explain SU(2) and SU(3) symmetry and their application.
SU(2) 3R SU(3) FHfAfT &1 arRegT ud S+e STquaT foifErd |

[Section - (]

This section containg Essay Type Questions. Attempt any two questions in this section in
500 words each. Each question carries 10 marks.
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Q. 09

Q. 10

Q. 11

Q. 12

Why is an atom bomb placed in a Hydrogen Bomb ? What difficulties arised
in obtaining energy by controlled fusion reaction ? How are they overcome ?
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How meson theory gave successful explanation to understand the nuclear
force. Also explain properties of nuclear force.
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Evaluate the magic number with the help of spin - orbital coupling potential
hence explain the magic number properties with the help of single particle
model.
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Which of the following reactions can occur ? State the conservation
principles violated by the others.
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