(b)

(a)

(b)

Fu dfgwl ¥ ued fRr WW A
T AR wEeH A W A
3R dfed FHART |

Write Gell-Mann-Okubo mass formula for
Baryons and prove that there is a linear
relationship between mass of Baryons and
hyper charge in case of decuplet
symmetry. 6
AT & U a-T9-oles somH O
fafgu &k @fed wifse & feruoe
TAEYA & HE § AE & S iR
TR A F AT TH ok HEw T

Write the Quark Model. Write any eight
Baryons and four Mesons in combination
of Quarks. 4
Fh Hied fdfEy | Forh & HAsH H
FE AE dEH IR =GR "EE fofEu |
Draw Baryon Octet. 4

SAfEH SAfRE ST |
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(c)

(d)

Explain the necessity of introduction of
colour quantum number. 2
T HleH el % qiEd Sl SAEREshdl
H W G

Write a short note on SU(2) and SU(3)
symmetries. 4
SU(2) &t SU(3) TH&Tdl W Th Herw
oot fafew |
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Semi-empirical Mass Formula and draw the

Mass Parabolas for Isobaric families with even

and odd Mass numbers. 2+8+6=16

5. (a)

(b)
6. (a)

(b)
Z-51042

Define Q-value and derive an expression
for Q-equation in case of a direct nuclear
reaction. 6
If the outgoing part of a partial spherical
wave with angular momentum / is changed
by n; and n, = — 1, then prove that
scattering  cross-section  attains  its

maximum value. 10

Unit ITI

Discuss ¢ -decay, write the general
expression for -decay and draw
o -Spectrum. 3
Derive an expression for ¢ -disintegration

energy. 5
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(i)

(iii)

(iv)

7-51042

In case of low energy n—p scattering,
define Effective Range and explain it with
the help of graph. Also, write the physical
significance of sign of Effective Range.

Using Single particle shell model predict

the ground state spin, parity, and magnetic

moment of :
@ ¢S
(b) |gAr

What are expected types of multipole/
gamma ray transitions between following
states of odd A nuclei :

(@) f7 10 p3p

(b) iyyp to dyp.

Are the following interactions allowed ?
If allowed then write the type of

interactions.

@ gt+no>A+K*

b)) gt+no>Ko+K* 4x4=16

Unit I

What are possible states of two nucleon system
and out of these, which 1s stable state ? Write
experimentally measured physical properties of
that system and describe the stable two nucleon
system 1in its ground system considering square
well nuclear potential. Hence, prove that the
Nuclear Potential is inversely proportional to
the square of the range of Nuclear Potential, in
a case, when Nuclear Potential is much greater
than the binding energy of stable two nucleon
system. 1+2+10+3=16

Prove that scattering cross-section for low
energy  nucleon-nucleon  scattering  is

independent of nuclear potential. 16

Unit 11

Write the similarities between charged liquid

drop and nucleus. Deduce the expression for

ey Z-51042 3 P.T.O.



8. (a)

(b)

(c)

9. (a)

(b)

(c)

()

7-51042

Unit IV

Explain the elementary ideas of CP and

CPT invariance. 4

Explain the types of interactions occurring

in Particle physics with examples. 6

On what basis elementary particles can be

classified ? Write their classification. 6

Write the Quark Model. Write any eight
Baryons and four Mesons in combination

of Quarks. 5
Draw Baryon Octet. 4
Explain the necessity of introduction of
colour quantum number. 3

Write a short note on SU(2) and SU(3)

symmetries. 4

(c)

(d)

Discuss the Range of ¢ -particles and
derive the expression for Range of
o -particles in terms of its Kinetic
Energy. 6
Write the empirical relations between the
following : 2
(1) Range of -particles and Decay
constant.
(11) Kinetic energy of ¢ -particles and

Decay constant

(a) Discuss the evidence of existence of
neutrino and write its properties. 4

(b) Write the method of detection of neutrino

and proof of existence of both neutrino

and anti-neutrino. 7

(c) Explain the process of 7-decay, its
selection rules and multipolarity in

Y -transitions. 5

ey Z-51042 5 P.T.O.



