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20109

PHYSICS
( Major )

Paper : 6.1

( Nuclear Physjeg )

Full Marks : g

Time : 3 hours

The figures in the MaT9n indjeate full marks
for the qUestiong

1. Give short answers tg the following
questions : 1x734

(a) How do neutrino a0d antineutrino differ
from each other?

(b) How is the radius of ny¢cleys related to
the mass number?

() When 4Li” nucleUs is homparded by @
proton, 4868 NWcleys g prOduced.
What will be the ®Mitteq particle?

(d) What limits the $12€ of g gtapje nucleus?
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(2) 163)
(e) Wh'?t nature of primary cosmic ray 3. Answer any (€€ from the following
indicates that it consists mainly questions : 5x3=15

positively charged particles? : .
(@ A cyclotron 1 Which the flux density

() Give the names of two detectors which 0-7 weber m_ is employed to accelerate
are _based on detection of free charge proton. Calculate the frequency of the
S rf voltage- Slven the mass of proton =

27 kg. Gi
1-66x10 ve the reason why
(g9 What nature of nucleons permit
# SRR cyclotron cann®t be used to accelerate

consider their collective behaviour in
determining the properties of the
nucleus? (b) Give an account witp the help of the
‘meson field theory’ p gy Yukawa had
come to & conCh?sion that exchanging
particles prodcing exchanged force
between profo”S and neutrons in the
nucleus weré "°t Dositive or negative

electrons. 3+2=5

2. Answer the following questions in brief : 2x4=8

(a) Binding energies of 8016 and ,,Cl 35 are

\15121:?3115 h::: s 289‘3}-&3\[ respecnve'lgy. electrons, put Mesons positive  or

ich of the twg nuclei is more stable? negativ A 5

(b) Give two evidences to show the (c) How did pault b:‘:ome able to eliminate
existence of shej] structure within the the prDlDleff1S ﬂelated to continuous
nuclei. energy distrib¥™on, apparent failure to

conserve 1in€a’ and angular momenta,

: 3 jon :
(c) Explain why it i necessary to increase and conservati®” Of statictics as well, in

the lengths of t,¢ successive tubes of a the beta decay Pfocegsp 5

linezr acceleraty, to maintain resonance (d) What is meant by self ropagating

condition, NP -P S

fission T eacuona-i How can fission

(d) What are mj Gi process be €¥P “Med wiy ihe help of
€ Mirrq, jgobars? Give example. liquid-drop model ¢ Ml I
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(e)

(4)

What are cosmjc rays? Where do the
primary cosmic rays originate and how
do they acquire the enormous energies
they posses? 1+2+2=5

4. Answer any threeof the following questions :

(@)
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10x3=30

(i) How are alpha and beta particles
absorbed in matter? 3

(i) What is meant by range of alpha
particles? Degcribe a method used
to determine range of alpha
particles. What is straggling of
range? 1+5+1=7

(i) Define Q-value of nuclear reaction,
and explain its significance. Define
nuclear reaction cross-section.

1+2+2=5
(i) Using semi-empirical mass
formula, estimate Q-value of
nuclear fission reaction. 5

(i) Mention two effects by which the
quantitative detection of gamma ray
is possible, 1

(ii) “Interaction of gamma rays with
matter is different from that of
charged particles such ag alpha
and beta particles.” Explain. 3

( Continued )

B

(%)

(i) What are the processes by which a
gamma 18y of 0-85 MeV will lose
energy in Passing through matter? 2

(iv) How can you explain gamma rays
as a SOUrC® of information about
nuclear eN€IY levels? How can you
relate intethal c,pversion with
gamma Iay €Misgjon? &

(d) Write short notes op, any fwo of the
following topics : 5x2=10

(i) lonization chamy, -
fij) Linear acce]eratOr
(iii) Geiger-Nuttall law
fiv) Thermonuclear v,

(v) Extensive a1 shqy .

() () Calculate the fisgo . g U2
required 0 PX0duce 5 yatt, and the
amount of enCrgy, that is released in
the complete fissioning of half
kilogram of U35 Explain Why

3+2=5
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(6 )

(i) A linear pccelerator for the

()

acceleration of protons to 45:3 MeV
is designeq go that, between any
pair of ,ocelerating gaps, the
protons spend one complete radio-
frequency cycle inside a drift tube.
The radi, frequency used is
200 Mc/sec. Calculate the length of
final drift {;pe and kinetic energy
Initially present in the injected
proton. Giyen the length of first
drift tube jg 5-35 cm. 5

or

Calculate the neutron separation

: 41
energy of nuclel  5,Ca and
27
1aAL=
Given—

m(20Ca*’) =39.962591
m(z0Ca*!) =40.962078
m (i3 A1%°) =25.986895 1,
M3 A1*) =26.981541

Mm(neutron) =1.008665 2

( Continued )
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(&7 )

(i) Obtain the Maximum kinetic energy

of beta particle and the radiation

" frequencies of gamma decay in the
decay scheme shown below :

198

79Au

1-088 MeV

Y3
0-412 MeV

0 MeV

Given—
198
m(70AU""") =197.968233 u

198
m(goHE ™) =197.966760 u

(i) Explain how the neytron to proton

ratio changeés jn the following
reaction :

238
92U™" = 9yTh?%* 4 jHe*

% & ok
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