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PH-11
Nuclear Physics
(vt it )
Bachelor of Science (BSc-12/16)

Third Year Examination, 2019 (June)
Time : 3 Hours] Max. Marks : 40

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.
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SECTION-A/ ©@US-h )
(Long Answer Type Questions)/( ETef I AT U9

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9%2) marks each. Learners

are required to answer any two (2) questions only.
(2x9Y2=19)
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1. Explain artificial transmutation and artificial radioactivity

with some suitable examples. How can stable nuclei be made
radioactive?

ST IR0 Figd FHM TIRO T FiA HeAfrs
H gRefya ST TE Aifaes w0 feditfeea &9

TR S 22

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?
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3. What are Mesons? Discuss the properties of different kinds
of Mesons.
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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/( @US-9 )

(Short Answer Type Questions)/( g I A1 W)

Note : Section 'B' contains eight (08) short answer type

e

questions of four (04) marks each. Learners are required
to answer any four (04) questions only. (4x4=16)
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Explain in brief the Yukawa's views regarding the origin of
nuclear forces.

TAHTT I HI A H FhET HA H HET § IHIET)

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

2C #w dvm w & AT FHifGE AR GeH e
FEA-12 & THAE FHHAM: 1.00728, 1.00867 3 12.000 amu

2

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
‘He + Be — 'C+ ,n in MeV. The masses of *Be, “He,
12C and neutron are 9.012182, 4.002603, 12.00000 and
1.00867 amu respectively.

AMfRA JHe+ JBe »— C+ n & Q-HNM &l TUA

MeV @®ifsul °Be, “He, 12C W@ =gH & THAM HAM:
9.012182, 4.002603, 12.00000 3R 1.00867 amu  El

5. Complete the following reactions :

(@ TAl+ n— IMg+ ..
() 5Si+ H— HAl+......
() TNa+ H— Ne+.....

(d) SLi+ ., — [Be+ n

(@ TAl+ n— Mg+ .
(b) 5Si+ H— SAl+........
() TNa+ ,H- Ne+......

(d) SLi+... — IBe+ ,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
E (A-1
E, = ( A +1] where E, and E are the energies of before

and after collision.
@Ry ff =M & T& A TAE & AM9s § T3
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7. Discuss the principle of scintillation detector. What
advantages has it over other type of nuclear detector.

o

fI=leNM HWgas & 9§ &1 SARA HiWL SHHT 3T

Teh! kT ST F SUAIT 77

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

of nuclear fission.
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SECTION-C/( @Ug-T)
(Objective Type Questions)/( &S TIT)

Note : Section 'C' contains ten (10) objective type questions
of half (2) mark each. All the questions of this section
are compulsory. (10x¥2=05)
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1. If M is the atomic mass and A is the mass number of nuclei,

then is called

(a) mass defect

(b) packing fraction

(c) mass formula

(d) energy correction.

I Tk AT 1 WA 9K M ® qe1 So98E §&T A
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2. Nuclear forces are
(a) Short range
(b) always attractive
(¢) Charge Independent
(d) having all the above characteristics.

T 5
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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
qgEEA & WY W TEEH F KR AR w1 RO g
®Y T BT T
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S-68-PH-11 7 P.T.O.



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

(@) 100 years
(b) 11460 years
(c) 1000 years
(d) 1200 years

T SEwH 6l Y, 9 C-14 B H C-12 1 3
TH WHIOE € R C-14 1 G- 5732 @l B, B

(1) 100 Fd

() 11450 I
(F) 1000 3rd
(%) 1200 FH|

5. Wilson-Cloud chamber is used to detect
(a) o-particles
(b) PB-particles
(¢) 7y-particles
(d) o and B both.
faerA-ese Wk &1 Sy e e @ g @
(3) -k
() B-=or
(F) y-=7

(%) I o R Bl
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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
fFEE U S ®E & AU STeRas =FaH Sl R
wEd T
EHEIRIECHEE |
(F) HIWE S
(9) WEA Sl
(%) 9w el
7. If the half life of the radioactive element is T, then at the

end of this time the number of atoms in the sample will
become

(a) one quarter

(b) double

(¢) half

(d) triple.

afs frel feafes wd &1 o oY T, T A W
99 H Ul § g 1 ge wl
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(J) emedt
(2) forf

8. The radioactive isotope used in the study of thyroid is
(a) Carbon
(b) Cobalt
(¢) Iron
(d) Iodine

qElse & STemed H ey Usaismdi gweenties &1 S9AM
B @

(1) FreH
() =hieTee
(9) A
(3) A=A

9. The main source of solar energy is
(a) Nuclear fission
(b) Nuclear fusion
(c) combustion

(d) Gravitational contraction

ORI g4 e
(37) M= faeeq
(9) TR Feaaq
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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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