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Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.

SECTION–A/

(Long Answer Type Questions)/

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9½) marks each. Learners
are required to answer any two (2) questions only.

(2×9½=19)
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(9½)

1. Explain artificial transmutation and artificial radioactivity
with some suitable examples. How can stable nuclei be made
radioactive?

2. Explain the principle of gas ionization detectors. Discuss
the mode of operation of GM Counter. What advantages
has it over other type of detectors?

3. What are Mesons? Discuss the properties of different kinds
of Mesons.

4. What do you mean by chain reaction? Explain uncontrolled
and controlled chain reactions. Show that below the critical
size the chain reaction would not occur.
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SECTION–B/

(Short Answer Type Questions)/

Note : Section 'B' contains eight (08) short answer type
questions of four (04) marks each. Learners are required
to answer any four (04) questions only. (4×4=16)

1. Explain in brief the Yukawa's views regarding the origin of
nuclear forces.

2. Calculate the binding energy per nucleon in 12C. Masses of
proton, neutron and 12C are 1.00728, 1.00867 and 12.0000
amu respectively.

12C 

amu

3. State the main assumption of nuclear shell model. What are
experimental evidences which suggest this model?
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4. Compute the Q-value of the reaction

4 9 12 1
2 4 6 0He + Be C + n   in MeV. The masses of 9Be, 4He,

12C and neutron are 9.012182, 4.002603, 12.00000 and

1.00867 amu respectively.

4 9 12 1
2 4 6 0He + Be C + n Q

MeV 9Be, 4He, 12C 

amu

5. Complete the following reactions :

(a) 27 1 27
13 0 12Al Mg ..........n

(b) 23 1 28
14 0 13Si H Al ..........

(c) 23 1 20
11 1 10Na H Ne ..........

(d) 6 7 1
3 3 0Li ............ Be n

(a) 27 1 27
13 0 12Al Mg ..........n

(b) 23 1 28
14 0 13Si H Al ..........

(c) 23 1 20
11 1 10Na H Ne ..........

(d) 6 7 1
3 3 0Li ............ Be n
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6. Show that for the simple case of a direct head on collision

of a neutron with nucleus of atomic mass A, the ratio of

neutron energy after the collision that of before is given by

2

0

E A – 1
E A 1

where E0 and E are the energies of before

and after collision.

A

2

0

E A – 1
E A 1

E0

E

7. Discuss the principle of scintillation detector. What

advantages has it over other type of nuclear detector.

8. What is nuclear fission ? Discuss the Bohr-Wheeler theory

of nuclear fission.
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SECTION–C/

(Objective Type Questions)/

Note : Section 'C' contains ten (10) objective type questions
of half (½) mark each. All the questions of this section
are compulsory. (10×½=05)

(½)

1. If M is the atomic mass and A is the mass number of nuclei,

then 
M–A

M
 is called

(a) mass defect

(b) packing fraction

(c) mass formula

(d) energy correction.

M A

M–A
M
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2. Nuclear forces are

(a) Short range

(b) always attractive

(c) Charge Independent

(d) having all the above characteristics.

3. Cosmic rays, as they arrive at the top of the atmosphere,
consists mainly of

(a) High energy electron

(b) heavy-atom

(c) heavy nuclei

(d) proton
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4. The age of fossil when C-14: C-12 in bone is one fourth of
ratio in bone of living animal and half-life of C-14 is 5732
years is

(a) 100 years

(b) 11460 years

(c) 1000 years

(d) 1200 years

C-14 C-12
C-14

5. Wilson-Cloud chamber is used to detect

(a) �-particles

(b) �-particles

(c) �-particles

(d) � and � both.

�

�

�

� �
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6. Minimum energy required to pull nucleons apart is called

(a) Ionization energy

(b) separation energy

(c) chemical energy

(d) binding energy

7. If the half life of the radioactive element is T1/2 then at the
end of this time the number of atoms in the sample will
become

(a) one quarter

(b) double

(c) half

(d) triple.

T1/2
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8. The radioactive isotope used in the study of thyroid is

(a) Carbon

(b) Cobalt

(c) Iron

(d) Iodine

9. The main source of solar energy is

(a) Nuclear fission

(b) Nuclear fusion

(c) combustion

(d) Gravitational contraction
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10. If the activity of a sample of radioactive bismuth decreases
to 1/8 of its original activity in 15 days, then the sample's
half life will be

(a) 3 days

(b) 10 days

(c) 5 days

(d) 7 days
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