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Very short answer type questlons Answer all questlons

, 1. Whati is meant by mass defect in a nucleus’? "

2. '_What do you mean\by-‘.n_uolear_ |sotones.?,

3. What is meant'by .tnternél-cohyersion? “ |
4, Write any two differenees between radioaeti?\rity and‘ chemi:cal_':r'eaetio'n. o

5. Deﬂne hatflife of a radloact[ve lSOtOpe' q.

8. Deﬁne Q-value of a nuclear react[on

7. Whatis meant by paa_.r proquetgon?- .

8. Whatis the function of control rods in & nuclear reactor?
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" 10.

What are fermions and bosons?

Nuelear fusion is known as thermonuelear reactions. Why?

(10.x(1.= 10 ll.llark's)
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Short answer type questlons Answer any elght questlons Each guestlon carries

2 marks o
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'What are the major hazards of nuclear power plant’?

- 11, Wnte a note on Yukawa S Meson theory of nuolear forces

‘Dlscuss the nuclear magnet:c moments of a proton and neutron

What is meant by blndrng energy of a nucleus’P erte the equatlon‘for binding

Write down the semi- emprrlcal mass formula for’ brndrng energy of a nucleus and
: _mentlon the name of each energy terms ' o

erte a note collectlve model of nucleus

lee any two l|m|tatlons of llqwd drop model of nucleus

Derrve the_ radlo_actlve decay Iaw'N\=’ Noe‘

What is meant by a compound nucleus’? lee an example

What is the advantage of synchrotron over ordmary cyclotron

-

Explaln the worklng of GIVI counter
Explaln Bohr and Wheeler s: theory of nuclear frssron
| (8 x 2% 16 Marks)

i . ) . s -



SECTION=C -

‘Answer an'y six ;questions;, Eac‘h q'ues'tion carries 4 njarks..'_._
23. The radlus of Uranium (238U) nucleus is 7.44 fermi. Est_imate_-the ’radlu'.s of « -
Nitrogen (3*N) nucleus: E L A ‘
24, Calculate .the " binding 'energyif_of' the last neutron in mff’Na | Mass__:.ofl
2Na=229898u, atomic = mass of PpNa= 21.9944u S'mass  of

.neutron =1 0087u IR ' Y & B .
25 The actl\nty of 2 00-mg of radon is 310 C: What“ will,b.e its- actiVity affer one

-~ week? Half life of radon 1338days Y o JX NN -

'_ 2'6; Fmd the probablllty that & particular’ nucleus of CI-38 WI|| decay ll'l any 1. 00 s |
: penod (Halfhfe 37.2 mlnutes) - : ,

- 27. Find the Q-value of the followmg reactlon 1H +1 H —>1 H+1 H and state whether
- the reactions are exotherm|c or endothermlc The atomic masses of 1H,1 H tand '
1H are respect[vely 1 0078 u, Z 0141 u and 3. 0160 uos o T

j 28. A g He nucleus at fest abisorbs a thermal neutron (almost at rest) by the

. following reac’uon 2He+0n—>1 H+1H Q= 0763Mel/ - I i

. Calculate the kmetlc energy of the two flnal product partlcles

_29'.  Determine the magnetlc fleld |ntenS!ty needed in- a 1 km radlus synchrotron for
400 GeV protons Use the relativistic-mass. - W L

30. A nuclear reactor contamlng U 2Sb is operatlng at a power output of 2 W

_ Calculate the number of fissions' per seécond if 200, l\/leV of ‘energy is produced in
- the fission of smgle uranlum nucleus ' S . : :

s o RE1247



T,

Check whether the followmg reactron I3 EN e+ ve + v Jis alloyved on.the bas',is

of conservation ‘laws, of charge electron lepton number and- muon Iepton
numbers :

L AT (6% 4=24 M-ark's)g
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Answer any two qu'estions Each ('qUes'tio"n carries 15 m'arks."— e

32 erte a short note on the followrng propert|es of nucleus

. S - . '}7' .
(a a) Compos:tron ( ) Slze (c) Quadrupole moment (d) Spln and magnetlc moment

- 33 Explam the essentlal features of sheII model of a nucleus What are magrc :
: numbers’? Grve any four evrdences for the emstence of1 mag:c numbers ' K

, 34 Explaln the orrgrn of llne and contmuous beta ray spectrum and dlscuss the '
neutnno theory of beta decay : r = :

: '35 Explarn the classn‘rcatron of elementary partlcles and grve thelr propertles
_ . : . 2x 15 30 Marks)

4T I RA1247



