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2.
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4treg = 1.44x10-r5 McV.nr

Mass ofprolon (!np) : 938.28 MeV/c,
Mass of neurron (rrr,,) : 939.59 MeV/c,
Mass of electron (m") = 0.51 MeV/c'

l. (a) Wltat are mjrroi nuclej?

(b) Assuning that the Coulomb enclgl oI r nuclci is qivcn by E. = ] Z'"' 
u,ld tl.,ot tl.r", 

5 4zroR

nuclcar force is chatge synnctlic, show that the maximum kinetic encrgy-of B'
particle emitted in a hansition involving two miror nuclei is given by
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meaniDg.

(c) The nuclide sOr5 decays into TNls with the crrrission ofa Br particie. The maximurn
hinetic energy ofthe B+ particle is found to be l.6B MeV. Find the nuclear unit radius.

2. Tlre following is the semi-empirical mass formula for the bjnding energy B of a Ducleus
according to the liquid dlop model:

'; I' 7\'
B -o.j a,A ' a. + a,,l : L+t. uhcre {lre rotxliols have llrcrr r.iual

A1 A

meanrng.

(a) Discnss bricfly the physical origin ofthe various terms in the equation for B.
(b) The variation of B with alomic nunrbcr Z 1br isobars of odcl A can be rcpresented by

B = d + PZ + lZ2 . Dcrive expressions for <r, p ancl 1.

, 

(c) Show that the most stable nucleus of nass n mber A should have Z given byl

Z 2uo

A2/
4au + u"A"3

(d) Calculatc the Z value ofthc most stable nucleus ofrnass trutnber A=77
You may find the follolving infollation uscful:

av=I5.835 MeV, a"=18.33 MeV, ac=O 714MeV and a,,=23.20 MeV.



3. In the shcll modelllte sequence ofenergy level is as follows:
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{a) l.ind rhe spirr ind pariryof thc ground srrrcof 1,Silr. gOl0,and leKao.
(b) The ground nucicar magnetic moment of a nucleus with an unpaired nucleon is given

by

4. (a) What is meant by bota decay and ganma decay ofradioactive nuclei?
(b) Stale the selection rules for

(i) the allowed al1d firs1 forbiddeu beta transition. ard
(ii) the gamna decay

of radioactive nLrclei.

(c) Classify the following p decay as allowed, ftst forbidden, Fermi or Gammow-Teller
lrJ ns itions

(i) , fic"(0.J+ rli 6 
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1ii;,ora (0.)-+,rr'(o-)
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, (iv) ,,ct'"Q-)-+ ,,I"(0.)
1v,1,,4,'"(r-)+ ..se'.(o- )

(b) Thc spins and parities of groltnd state, first excited state and second exciled state of
l[lsm n" (0, cven), (2,even) and (l,odd) respective]y. Detennine the types of
mdiation betweeD these stales.

wYmwffrfrfly

[r . r] r I re-l(/-;ls' r;s 
]a' \^hcrr /=/+-

" rLiIr
={ l+-.._llo

lL 'zt, rtlt'' i' l)8 ir1\ 
w'cn / -/--

where the notations ltavc their usual meaning.

Derive cxpressions fol thc nuclear magnetic moment of
(i) a nuclets l'raving an unpaired neutron and
(ii) a nucleus having an unpaired Droton.

(c) Estimate tlte ground state nuclear magnetic moment of
(i) 1aSir1, and

(ii) reK4l

You nay find the foilowing information useful:

8l = 0, 8s = -3.826 for neutron

8i = 1,9, = 5.586 for Proton.


