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The ﬁgures in the margin indicate full marks

for the questions.
1. Answer thé'fbllowing questions : N 1x5='5
~ (@) The density of iycjeys is |
() larger for heavier guclei' ;
(i) larger for lighter"xiuclei '
.‘ (i) independent of sjze of the nucleus
- (iv) None of mese |
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(b) The term Coulomb energy arises in the

~ semi-empirical binding energy formyla is due
to

) nuclear attractlve force b etWeen nucleons

(i) electrostatic repulswe force between
- protons’

(iiii) the pairing of nucleong inside a micleus
(iv) None of these

(c) The cdndition for B- decay ié ‘
O M, A Z)>M (A, Z+1) |
(11) M (A, Z)>M (A,Z~1)+2m ‘
(iif) M,(A, 2) > M (4, 7_ 1
(1v)M (A, Z)>M (A,Z )-2m |

(d) Choose the particle With
from the list given belowzer Baryon number

(i) Pion

e (if) Neutron
(iii) Proton  (iv) o
(e) The isospin (I) and by,
up quark is 4Yon numpey (B) of the
() I=1,B=1

(iif) 1=1/2, B=1
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2. Answer any five of the followmg questlons

“2x5=10

(a) Write down four gg,neral properties of nuclear
force. . ‘

(®) EXplam why a nucleus that can decay by

positron emission may also undergo electron
capture decay.

" (c) Givetwo evidences to show that npclear forcg

is not purely central in nature.

scintillation
(d) Draw a block diagram of the scint
detector with proper jabelling of different
components.

(¢) Name the crystals used-as phosphor fo dr eﬁg:ﬁ:
detection of alpha, beta and gama 2 ja A
scintillation detectors.

(f) Find the strangeness of A° using Ge“'Mm )

Nishijima scheme.

uestions
Answer any five of the following d 5x5—25

(a) Draw a schematic diagram of the charge

distribution inside a nucleus. What information
regarding the nature of nuclear interaction one
can gather from the nuclear ar density profile.
Using Wood-Saxon function calculate the skin
thickness of a nucleus. 141435
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~ (d) What is magic

- . o ' RN assumes
(b) Discuss Fermi s theory of betg-. decay to explain :c numbers can be explamedlf or? nic
- the continuous B-ray.g ey loexp IMAgIc interactiontobe 0 harmont
experimental en ysp‘ecu.mn. Draw the rough , underlymgnucl?arm Show that all the magic
- UPETIIGNE. enerey distribution Plots of the | * = oscillator potential type- ced by considering
decay of B* and - £ 64 ~ ' numbers can be reproduce 5+4=10
{and f " 0 29_Cu . Give an - spin-orbit coupling. o 'l' 4
:h?d}a:;gl:):ﬁgfls :N‘l)hi edfiiﬂ‘erence between ‘(e) ‘Draw the variation of current VS- ;gf ::ld |
care of the abo.ve becll: aqdlﬁonal factor takes voltage for a typical gas.ﬁlled d eteDraw'the
theoretical énérgy/moz;?xl;uin the modified identify various regions Qfol’::attlg: working
- obtained using Fermj thery, m dlSl{l‘lbllthﬂ ‘ bm};p&iz%rga ::Sn il:cv‘;hat do yo;l lgve;‘;
N ' . =10 | gy dead-time of GM dg;f:;?lretector?
(¢) () * Calculate the Q-valy N reamplifier is used in a g35 3+1=10
‘ reaction obs 1€ for the following P 2+3 .
“Ve4bY Cockrott ang walton, -
. {H+'37Li-)gHe+§He .
7 4
The masses of Lj ™

| 373 He ang
7.016003 am " Protons are

u, ’
1.007825 amu reg 4‘0.02602 amu, and
- thereaction is exother,:jely- State whether
Also, find the Kines;. C or endothermic. : ,
if the incident etlcen'”gyofthc products | )
PI'Otons
. KeV. Ve energy 600 '
: 5
© .. .
(i) Discuss the Compoypg nu) ;
in the light of Gh(’shal . Cleus hypothes;s
' Xperiment, 5
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