Unit I (38 1)

2. 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 in 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+9+2=14
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Before answering the question-paper, candidates must
ensure that they have been supplied with correct and
complete question-paper. No complaint, in this regard
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Note : Attempt Five questions in all, selecting one
question from each Unit. Q. No. 1 is

compulsory. All questions carry equal marks.
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1.

Compulsory Question ( 3TE= w9)

(1)

(i)

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.

FHH S n—p YHIUA & AEA H, FHE
W # ofeaf w9 o 5 wE w
WEd H 99HET | WY g, gl Hm
% fo= @1 dffe Tew ot fafge |
Using Single particle shell model predict
the ground state spin, parity and magnetic

moment of :

@ §0
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(111) What are expected types of multipole/

(iv)

gamma ray transitions between following

states of odd A nuclei :

(@) hyy to dsp

(b) 1y to dp

fam A wfae &1 Fafafea stowenet
% W= aggasm R HeHu &
aiferd WRR N 2

(31) hyyp ¥ dsp

() iy Wy

Are following interactions allowed ?

If allowed then write the type of

interactions.

(@) g*+npoKe+K*

b p+tp>p+tpt+tnthn
4%x3.5=14

w1 fefafea getem &t erEfa ® 2

afs oAfd & @ SAafeaEeti @ TR

fafem |

() 1 +n—o>Ko+K*

(Tss[)p—l-p_)p—i-p-i-n—i-ﬁ
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(b)

(c)

(d)

o -8 W TE HINY, o -8 ® g
aHF sfveafa e R a—@agq
TIRC |

Derive an expression for ¢ -disintegration
energy. 4
o-foFeT = & fau ww  sifverw
YIS whIfST |

Discuss the Range of ¢ -particles and
prove that the Range of intermediate
energy o -particles is directly proportional
to 3/2 power of Kinetic Energy
of o -particles. 5
o-FUT F W W == FNT SR
fag ifST ff g=aadl S o -H00 i
HHl o -®UN D AAGS FHSOH 32
iR & WY emuiiae @

Discuss Geiger-Nuttall law. 2
MR- T W == HiC |
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(a)

(b)

Define Q-value and derive an expression
for Q-equation in case of a direct nuclear
reaction. 5
Q-AM &I uRufm ®ifsT ik ww
TN YAkl & AHA B Q-FHIHU &
fae ww sfweafe W wifSg |

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. 9

I wUim wd [/ % WA SNE
AR T HT SASTNET 97 1, AR
n = - 1 30 W@ fewm W o®, @
wifaq sifv for fa@@ o Hwig-Hem
AN fushad oA I W@ H @ |
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4.

5.

Unit I1 (Z&TE 11)

Deduce the expression for Semi-empirical Mass
Formula. Prove that mass of the nuclei of an
Isobaric family with odd and even Mass Numbers
can be represented by single and double
parabolas, respectively on Mass versus Atomic

number graph. 9+5=14

Y-S FNH A & fau =S
A HIT | |mied wmifse o fam e ww
MM WEmS A oTRdeReh UfER &
TR % FoAHE Rl FoAHM SAM H] HEAT
Tk W HAM: ThHA AR @ Waad R

Tgf ST EWehal © |

(a) What are magic numbers ? Write the
experimental evidences for magic
numbers. 4
SigE deAd wn ¥ ? WigE wems &
fau uefies wem fafay |
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(b)

(a)

Write  the  assumptions of  the
Single Particle Shell model and
ordering of energy states according to

Shell Model. 8
ThA H A Hisd H UNOME AR A

Hied % ST{UR el STERAdel &1 %A
fafee |

Explain the estimation of spin, parties and
magnetic moments of a nuclei by Single
Particle Shell Model. 2
THA HU VA Hed FW AMHE ®
fom, gHar iR gawE emll w1 STHM
HHRARY |

Unit ITI (318 111 )

Discuss ¢ -decay, write the general
expression for -decay and draw

o -Spectrum. 3
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7. (a) Discuss the evidence of existence of

neutrino and write its properties. 3
Ffefl % fdE ® e W FE SIS
IR zww T fafem

(b) Write the method of detection of neutrino
and proof of existence of both neutrino
and anti-neutrino. 6
SfeAr 1 gaT TwH HI fAfa qeur e
AR wA-Hfe <A ® s ®1 ogEm
fafaw |

(c) Explain the process of 7y-decay, it's
selection rules and multipolarity in

Y -transitions. 5
y-& & kA, sEe w9 W
AR y-Gewor H wgyHlAdl i oA
HINT |

Unit IV (Z&TE IV)

8. (a) Explain classical and quantum origin
conservation laws obeyed in particle
physics with examples. 8
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(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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