OPTION-E
~ Paper : PHY-RE- 5056
( Nuclear and Particle Physiés)
Full Marks : 80
Time : Three hours

The' figures in the margin indicate
full marks for the questions.

Answer either in English or in Assamese.
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1. Give short answers to the following

questions : 1x10=10

Wﬁmms{%@aﬁm:'

(a) What factor determines maximum limit
to the size of a stable nucleus?

Sf3R SRR oI SR sl & it e
FE? : :
Why heavier nuclei have more neutrons

(b)

than protons?
s ORI OB A 0T AT
&y (@7 AT ?
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(d)

Why are nuclei very small in size
compared to atoms ?
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Out of the two nuclei ;X% and 3X4,

which is more stable ?

WX %, x* RS PR oo RO
Qe %
Mention two properties of nucleus

based on which nucleus may be
compared to liquid drop.
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Write two Properties of nu Slea s toroe.
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(g) What is electron capture ?

BTl oAk 6 2
(h) Why are heavier nuclei unstable ?

ol TR S Fa e

(i) What are the values of a and b in the
following reaction ?

5 X a decay Y

'Wﬁﬁmﬁi@ a9 bI TN & 2

z X a decay Y

() What is binding energy of nucleus ?

oz 95 e

e following questions :

2. Briefly answer th mbn

oo il e b T

(a). Determine the mass number of the

1
i — of that
nucleus that has radius 3
of 0s'®-
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(b)

()

(d)

(e)
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S -
tate the assumptions of Nuclear Shell
model. .

e ci Wi aepmz i

Why is the §.
. y 18 the f-ray spectrum continuous
In nature ?

Nuclear mass defect? Draw

bindin
g energy graph. 1+1=2

Eanic
i oS & 2 < «ifes (o4 oA

What i
s C
' herenkoy radiation ? How is

it produced »
1+1=2

S
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3.

Answer any four of the following questions :

5x4=20

o eI Rl ifabre Tes

(@)

(b)

. 3(Sem-5/C

The excess mass of an a 107
tom of ,, Ag

is —0:09593 amu. The masses of proton
and neutron are 1007825 amu and
1-008665 amu. Find the nuclear binding
energy. What determines the stability

of a nucleus? 3+2=5

7 AgH? IS gfelie ©F _0:09593
@ 7 3T | 25 O g W S @0 1-007825
@ @5 3T <% 1:008665 9 4% 2% s
e #if et et | e Aol g evivo
e I ¢

Distinguish between nuclear fission and
nuclear fusion. What is Q—Value of
nuclear reaction? What are magic

numbers ? ‘ 3+1+1=5

ogn foud I o e i LA
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(d)

(o)

What is strangeness ? Is the reaction

T +p—>K +3Y" allowed ? Give reasons

for Y?Ur answer. What is nuclear chaih
reaction and how is it caused ?
1+1+1+(1+1)=5

ﬁfﬁmﬁs? 7z"+p_>K—+Z+ ﬁmm

- SIS 2 2 TearhR el el | WA

T R & o 3 oo Testn = 2

:Zrlte. the properties of neutrino. What
cons;:atioinltipar.tide PN Desorigy
aws in particle physics

2+1+2=5

el \
| I BRI forai | B el 3 ?
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Wh

Profozea:::dei with magic number of

nuclear ﬁss-neutrons stable ? How can

help of | l on be explained with the
1quid drop model ? 2+3=5
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() Explain Geiger-Nuttall law of radioactive

decay. 5

(oG SR NG FA! JCA |

4. Answer any four of the following questions :

10x4=40

o e Resear ifaore Ted fdl -

(@) Describe the working principle of

cyclotron. Show that the radii of

successive jon-orbits in cyclotron

ses with square roots of natural
6+4=10

increa

numbers.
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(c)

(W)

(1)

(W)

(iii)
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Write semi-empirical . mass
formula. Explain each term of the
formula. 1+6=7

AR 9 st 1 @R T
elfotsl ©ist Jaig el |

Write a short note on Rutherford
scattering. 3

;Wmﬁ% @oige @5l 5 (B
A

Show that nuclear density is @
constant quantity. 3

%Wkﬂm&%{%{ syl 41 |

Describe the working principle of
Gelger—Muller counter. b

AR Bt e e 1

Write a ShOrt
effect.

;Ztm AR @oF7S bl 3, (o
| |

g’;“? PHRTS 2rorm @ @bl 59 01

note on photoelcctl’i;
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(@)
(e) ()
(1t)
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Describe how ionization chamber
is used for detection of charged

particle. " S
e el FRaE A I
o IR T W I 4

How is interaction of gamma rays
with matter different from that of
charged particles such as alpha
or beta particle. 5

sirsl AR AR e (@ i, e

frarers & 72 2

Explain the working principle of
linear accelerator. 5

R TUGET FIfeArET I 54

Describe the role of photo-
multiplier tube in scintillation

counter for detection of charged

particle. : S

e APTO WifRS AN 2 AT
e ol 3 A
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What are the types of particle
- interactions ? Describe the basic
filled detector. Draw a graph relating . e by z

total ion collection and applied voltage

for gas-filled detectors and identify

(f) Describe the working principle of gas- | )

FAF AT NEE (FT PR 2

B, B : oreE T [eEg 9l 0 |
lonization, proportional and Geiger- GO

Muller region. 5+2+3=10 (ii) Explain quark model. - ' 5
ORI PR <t 5 | (ol AT it et R el
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(@) Describe nuclear shell model

Differentiate bevtween liquid drop model
and shell mode] of pucleus. Mentio?
i

he advantages of shell model.

5+3+2=10
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