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1 Choose the cbrrect answer from the following :
R | | Ix5=5
(a) When a photon interacts with matter, pair |
~ production occurs if the energy E (in MeV)
of the photon is
() 0.1 <E (i) 0.1<E<10
(iii) E > 10 (iv) None of the above
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" (b) In a typical range number-distance curve, the -

mean range is the thickness of the matter at

which the number of partlcle absorbed is

roughly
(a) 10 % . (b) 1%
©) 50% (@) 100%

©). Which of the 'fo‘lloWing statement is correct ? |

(a) Ais a baryon with positive charge.

(b) Intermedxate vector bosons are composite
" in nature.

(c) e, 1 and 7T are known as mesons.

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

© (d) The range of elecu'omagneﬁc force is
(@ <10™cm (b) <10 cm -
() ~10° cm  (d) infinite.

(e) Choose the particle with strangeness quantum

number, s = 3 from the following
O a6
(i) Q™ @iv) A*
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2. Answer any five of the following:  2x5=10

(@)
(b)
(c)

)

@)

'-.‘.2 . "- (t)
' electric field in a cyclotron ?

',-(g)

' (3)

Neutron isA chargeless but it has a non-zero
magnetic moment. — Why ?

What is Schmidt line ? Write its significance.

What are the different modes of nuclear
shape vibration ? What is the lowest possible
mode of shape vibration ?

Define Detector sensitivity. Mention on

which factors does Detector sensitivity
depend.

What are Absolute effic1ency and Intrmsnc
i efﬁclency ? :

What are the role of magnenc ﬁeld and

Explam the consequences When heavy ions

are used in cyclotron.

Answer any ﬁve of the following : - 5x5=25

Discuss the spin-parity of excited states of
Te-120 nucleus in the light of vibrational
model.
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)

(e)

®

Why parity in rotational mode] is assumed

to be positive ? The first exciteq state of the
tional

rotational spectrum of the nucleyg 92238 U has

an energy 45 KeV above the ground state.

Calculate the energy (in KeV) of the second

d third exci
an excited state, 1+4=5

Why the lowest order of electric multipole

moment that may arise from non-spherical
charge distribution is the electric

(g) A fixed frequency cyclotron has an oscillation

frequency of 12 MHz and a dee radius of
0.55 meter. It is used to accelerate deuterium,
m, = 334245 x 10 kg, and e=1.6x10"
C. Calculate

(i) the Magnetic flux density

(ii) Energy to which deuterium is accelerated.

4. Answer any four of the following :  10x4=40

moment. With the help of quadrupole (a) Discuss how nuclear magnetic moment is
s 2 . :
shell model calculate the quadmll;ill: partlclc: calculated with the help of single particle
momen

of %; Al.

Write down the Bethe
describe each term
limitations of Bethe

-Bloch CqQuation and

-B] o details. Mention
loch formula. 4+1=5

shell model. Using single particle shell

. model calculate the nuclear magnetic moment
of PC and !N and compare it with the

13
experimental value : l‘(é C)exp~ 0.7pN ;

15
W’ N)gxpfv— 0.28un. Discuss Schmidt’s

approach to calculate the magnetic moment
of a nucleus by taking the example of é3C

15
18 1mportant in th Pitcet f dead time and 7. 2+4+4=10
e
detector. context particle (b) What are the different mechanisms by which
1+3+1= a charged particle interacts when it passes

through matter. Discuss the working of a
scintillation counter and mention its
advantages over other detectors. 4+6=10
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(c) Write in detail the principle, Working, and
construction for Van de Graaff gene’rator-
Which type of particles can be ocejorated
using Van de Graaff generator 9 g19=10

" (d) Write in detail the principle, Working ‘and
construction for the Betatrop, How is the
problem of “loss of resonance®

(e) () A baryon X decays by Strong interaction

asX— 4 k) where'2+isamember
of the isospin triplet (x+ Yo )

What will be the third ¢,
the iSOSpin (:[3) of X 9 Mponent (;f

(i) A particle is a compogite State of three

quarks u, d, and g L
electric charge, spin ang str:fnlll be the
the particle ? geness of

() (@ What is 6 -7 pyzy)e ? Dj _ :
(if) Describe C. 8, Wiy i
€Xperi .
lead to the discoye i el‘ll‘nent. wh_lch
in weak interactio, 2Ny Violation

6
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1. Choose the correct answer from the following :
1x5=5

(a) When a photon interacts with matter, pair
production occurs if the energy E (in MeV)

of the photon is
(@ 0.1 <E (b) 0.1 <E<I10

(©) E > 10 (d) None of the above

(b) In elastic scattering the incident particle after
striking the target-nucleus leaves with
(i) less energy (i) greater energy

(iii)same energy (iv) zero energy
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which is not conserved ig
(i) total energy.
(ii) angular momentum_

(iii)charge.

(iv)electric quadrupole Momeng

(c) In nuclear reaction, the physical quantity ‘ 2. Answer any five of the following:  2x5=10

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

magnetic moment. — Why ?
(b) What is Schmidt line ? Write its significance.

(c) What are the bdiffere_nt modes of nuclear
| shape vibration ? What is the lowest possible
mode of shape vibration ?

i % : ] d Intrinsic
(d) Which of the following Statement ;4 Bl ot (d) What are Absolute efficiency an

(a) A is a baryon wity POsitive charge

(b) Intermediate vector bogg

efficiency 9

(e) What are Stripping and Pick-up reactions ?

ey ' h.
in nature, 1S are composite | Give one example of eac

(c) e, 1 and 7 are kﬁo
oWn g mesons.

(d) Mesons and

~ Daryg <
known s hadro S are collecthély 3,

() What is the necessity of nuclear collective
models ?

ANSWer any five of the following questions :

' (e) Choose the Pal'tlcle ) | 5x5=25
quantum Mumbpe, it strangenes® | (a) . Write the success and failure of single
following : ' Y33 from the particle shell model.

i Qt iy (b) Discuss the spin-parity of excited statc?s of
(S Te-120 nucleus jp the light of vibrational
(iii) 2~ (iv) A mode].
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' (c) Why parity in rotational mode] is assumed 4. Answer any Jour of the following:  10x4=40

| SR -~ to be positive ? The first exCcited state of the ‘(a) Discuss how nuclear magnetic moment is
rotational spectrum of the Nucleys 238(J has e - calculated with the help of single particle
an energy 45 KeV above the ground stat - shellmodel. Using single particle shell model
Calculate the energy (in KeV) of th o Z - calculate the nuclear magnetic moment of

| e secon ' :
i and third excited state, - 1:30_5 | . £C and 1SN and compare it with the

4 . ' 13
| @ Why the lowest order of elec ‘CXperimental value : u(6 C)exPN 07N

ectric multipole

1 - moment that may arise | o 15 | :

i 'charge dlstnbutlon Is th:r :;11 : n0n-sphencal | ‘ H(7 N) exp 0.28pN. Discuss Schmidt’s

o e - ]

g | ‘moment ? With the help of s:] C:Uadrupole o approach to calculate the magnetic moment of

T shell model calculate the @ p(g;l: Partlcli a nucleus by taking the example of ?C and
, dm moment | .

(©) Write down the Be,he_

b) What are the drocce . L
 describe each tery, | B locki e‘antlon and () at are the different mechanisms by which

a charged particle interacts when it passes

| in de . ,
limitations of Bethy Ctails. Mention

o , &Bloc Onnula epn ] thr.ough matter. Djscuss the working of a
E Lo . 4+l=5 . SClntillatiQn counter and menﬁon its
@ dgek thatecto:-l?l g:;“ mean y dead . advantages over other detectors. 4+6=10

’ CUss aboyg ime of 2 L '

| th 5 |
, :;me de:,e:at:; Why the ° Models of dead | (c) (i) A baryon X decays by strong interaction
: detel:‘,ltj(})’r ? n 't.he °° teit ©f dead time - XS T4, whére Y *isamember
| ; o of partlflse of the isospin triplet (X" Z% X°)
- (8) Wnte short note op g | 1+3+H= ~ What will be the third component of
| e Barner Detector- - the isospin (I,) of X ? 3
5. | -
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(i) A particle is a composite state of three
quarks u, d, and s. What will be the
electric charge, spin.and strangeness of
the particle ? 3

(iii) Build up the smcture of spin-1 mesons
and spin 3/2 baryons in terms of quarks.
. ) . : 2+2=4

' '(d)' () What do you mean by nuclear reactiop 9
Explain briefly different types of nuclear -
reactions with example. 1+5=¢

L (if) Discuss the mechanism of formation of
' * compound nucleus. 4
,(e): i Write short notes on any »two,ﬁ 5+5=10
" (i) GM counter .
(i) Multi-wire proportional chambers
. (ipMulti-Channel Analyzer (MCA).

RN IR SR
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