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Choose the correct answer ﬁom the followmg
: , 1%5=5

(a) thz ; photon mteracts Wlth matter, palr )
- oduction occurs if th E (ln MCV)
- of the photop i 1f the enersy S

- ®OISE  ojcp<io
o _(lli) E>10 (iv) ’Noné' of the abdve
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(b) In a typical range number-distance curve, thé

mean range is the thickness of the matter at

which the number of partlcle absorbed is

* 2. Answer any five. of the following :

{

2x5=10

(a) 'Neutron is chargeless but it has a non-;éro'

| roughly magnetic moment. — Why ?
() 10% Q) 1%'- (b) 'What is Schmidt line ? Write its §igniﬁcance.
(c) 50% (d) 100% - S
- S | ' I (c) What are the different modes of nuclear
(c) Which of the following statement is correct 7 - . shape vibration ? What is the lowest possible

"(d),

(a) Ais a baryon with positive charge.

(b) Intermediate vector bosons are composite

" in nature. .

(c) & p and 7T are known as mesons.

(d) Mesons - and baryons are collectlvely
- known as hadrons :

’I’he range of elect:romagnetlc force is - |

© @s 10%ecm (b)) <102 cm

(e)

@ a*

(®) ~10% em

(d) infinite .

Choose the particle with. strangéness quantum
number, s = 3 from the followmg

(i) =

(i) Q™ - (iv) A‘

@

- (e)

- ®

(8

(a)

Answer any five of the following:

~ mode Of shape vibration ?

Deﬁne Detector sensitivity. Mention on .
which factors does Detector sensitivity

depend o '

What are Absolute- eﬁiclency and In‘n“sw S

- efficiency ? o _
What are the role of magnetlc field and S

electric field i o cyclotron ?
Explain the consequences when heavy fons
are used in cyclotron |

5x5=25

Discuss the spin-parity of excited states of
Te-120 nucleyg in the lxght of vibrational
model.
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(g) A fixed frequency cyclotron has an oscillation

i () Why panty 111 Totational inOdel is assumed 1 frequency of 12 MHz and a dee mdiu§ of
to be positive ? T.he first excited state of the 0.55 theter. It is used to accelerate deuterl‘m:;
rotational spectrum of the nucleys 92238U has - m, = 3342 45 x 10 kg, and e=1A.6><10' ~
an energy 45 KeV above the ground state, | C. Calculate = . ‘
Calculate the energy (in Kev) of the second i) the Magnetié flux density
and third excited state. 1+4=5 . ..o celerated.

, a » - : (ii) Energy to which deyterium 15 acc
- . (¢): Why the lowest order of electric ‘mujs . . ' C _
o Multipole | . : - s 10x4=40
moment that may arise from 5 non-spherical 4. Answer any four of the following:. 1 |
charge distribution is the electric. quadrupole (2) Discuss how muclear magnetic moment 1S

mome:nt. With the help of single Pal'ticle. |

Iculat i help. of single particle
shell model calculate the quadrupole moment calculated with the help

g shell model. Using single particle shell
of 13Al. | . | . - . model calculate the nuclear magnetic moment
| 9f ?C a‘.‘d-%s,N and compare it .m'me

'(d) Write down.the Beth_e.Bloch

equation and o , 13 ) ~0TUN ;
describe each term i, details. Mention . experimental yalye: P(6 C exp 0 B
o e e ; S ° 15 _ 142 .
~ limitations of Bethe-Bio, formula, 4+1=5 p(-, N)mp”*O.ztkuN; Discuss ~ Schmidt’s -

- (¢) What do you mean by deé d time of a approach- to calculate the magnetic m:nll;g
detector? Discuss. aboyt the models of deq d of a nuclelll'g by taking the example 1 4: .
time detector. Why the cop CePt of dead time and BN , 2+4+4=1
1s 1mportant in th . . ) ‘ I : . vo which
> :r ‘ © context of particle (b) What are the different mechanisms bty walsl;es

- 1+3+1,=5 ‘ a Chal'ged pal'ticle interacts when 1 P

4 ing of a
throu, . e working O
gh matter. Djgcuss th ention it

ite short note o - intillati
(f) Write sl N Surface Barrjer Detector. . scintillation counter and ™ 4+6=10
5 - - advantages over other detectors: 4T

: | e - [Turn over
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(c) Write in detail the principle, working, and
- construction for Van de Graaff: generator.
Which type of particles can be accelerated
using Van de Graaff generator9 g+2=10

(d) Write in detail the principle, working and
construction for the Betatron, How s the

_ %3 ;
problem of 1osS of resonance” resolved ?

L 8+2=10
(¢) (i) A baryon X decays by strong interaction
asX— X'+ +7n°

T T TR Where T+ is a member
of the isospin trip]et

St il b the Tt (21, 0, )

¢ f
the isospin (I,) of X 9 omponent (; |

(ii) A particle is & composite stare of three

‘quarks 0, d, and 5. What vwill be the

electric charge, spin

and stra
the particle ? d strangeness of

3

(jif)Build up the structyre of g 1 11 ocons

~ and spin 3/2 baryong i, terms of quarks.

_ 2+2=4
(f) () What is © — 1 puzz]e

D; .
and Yang solveq Discuss how Lee

(ii) Describe C.S. Wu’s

, experiment which
lead to the dlSCove of pari violation
“in weak Interactiop_ &4 6
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1. Choose the correct angwer from the following :
‘ 1x5=5

(2) When a photon jpteracts. with ‘matter, pair

production o¢gyyg if the energy E (in MeV)
of the photop jg

(@ 0.1 <E ®) 0.1 <E<I0
(C) E>10 ~ (d) None of the above

(b) In elastic SCattering the incident particle after

striking the target-nucleus leaves with

(l) less cnergy (i) greater energy

(iti)same energy (iv) zero energy
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(c) In nuclear reaction, the physmal quantity, | 2. Answer ény' five of the following:  2%5=10
' wh1ch is not conserved is - :

4 ' " (a) Neutron is chargeless but it_ has a non-zerq
. (l) total energy ' magnetic moment. — Why 7

(i) apgular momgnt;un. R | (b) What is Séhnﬁdt line ? Write its significance.
| (1ii) chérge | . (C) What are the giffernt modes of muclear

shape Vibration ? What is the lowest possxble |

(1v)elecmc quadrup ole moment mode of shape vibration ?

(d) Whlch of the followmg Statemem is correct 7 (d) What are Absolute efficiency- and Intrmsw

eﬁicwncy ?
(a) A is a baryon with Positive charge

" What . tions ?
b) Intermedlate vector bo sons (e) are Stripping and Pick-up reac

i nature are Qomposxtg h Give one example of each.
R P o f) What is the n £ uclear collectlve
! , ce W and T are - E ( ecessxty of n

models ?

o - o3 Answer any five Of the followmg questions :
._(e) Choose the Paftlcle wi R - | - 5x525

I . .

1 ] , th . s

F E | - g“lilmﬂlm Dumber, . _ 3 Sf@:zlfén;se, (a) ‘Write the Success and falluxe of smgle

| oo o | particle shell moge

e (,) or (i) ':?_ . : | . (b) Discuss the Spin-parity of excited states of
".ﬁ ._'_' "‘_ - . | Te-120 nucleuS m the hght of Vlbl'atlonal
(R Gy At model.
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(c) Why parity in rotational mode] jg assumed | + Answer any four of the following : 10X4=40
Discuss how nuclear magnetic moment is

| . .
;‘ to be p OS;tl.VC ? The first excited state of the (a)
! , - rotational spectrum of the nucleyg 338 U has ~ calculated with the help of single particle
, shell model. Using single particle shell model
‘ oment of

an energy 45 KeV above the ground state,

| - Calculate the energy (i
] - i in KeV) of th
| afnd. third excited state, ) :j_io_nsd

calculate . the nuclear magnetic m
?C and 175N and ‘compare it with the

Ba) _
experimentdl value : !"(6 C)m~0-7;m 5

: " (d) Why the lowest order of electric myjgj; 1
e Pole o

‘ moment that may arise |
| e disitions e ceciopompeteal | YN0z Discuss Sehmidt’s
ot eqlladrUpole moment a nucleus by taking the eX_a';I_lple of ?C and
°f'3AI R o 1 ;SN' o 2+4+4=10

diﬁ‘erentmechanisms by which

" (¢). Write.down the Bethe.
cts when it passes

loch’ eqias: .
Cch €quation apg (b) What are the

: -describé each term g
s e s O P I detajlg, )
o 11mxtauonsof Bethe-Bloch ;@13-, Mention a charged particle intera
T D ormula. through matter. Discuss the working of a
. Whatd S el 4+1= o llation counter 20 4 mention its
) detie s Ty AN by gy g - : ov dotectors.  4+6=10
- detector? Discuss aboyt g, €ad time of , advantages over other deteC -
time detector. Why-the o € models of deaq ' . | . .
= detector ? = i context of particle |  asXoTrem +n‘o,wherez+isamember
e R - I43+1= " of the isospin triplet (X% Z% X)-
(g) Write short note on Surfyce B " What will be the third component of
: 5
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(n) A particle is a composite state of three
~quarks u, d, and s. What will be the
electric charge, spin and strangeness of
the pamcle ? , . 3

(111) Build up the structure of spin-1 mesons -
and spin 3/2 bal'YOnS in terms of quarks.
- 242=4

(d) @) What dO you mean by nuclear reaction ?

Explain briefly different types of nuclear
reacuons wnth example O 145=6

(u) Dlscuss the mechamsm of formm:lon of S

_ compound nucleus 4
(e) Write short notes On any two : | _5'_'_‘57__10‘ R
! (1) GM counter S e

(u) Multl-Wll'e Pmporuonal chambers
(111)Mult1—Channel Analyzer (MCA)
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