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jfind the following data useful:
16x10 7

B1.5 MeV/c’

bmmber = 6.023x 107 mol”!

fstmass = 9.1x107" kg

ethe terms ‘Radioactive decay’ and ‘Half-life time’ for a radioactive substance.

Suting from the fundamental law of radicactive decay, show that the exponential law of
fecay is given by,

N = N,e

iiere N, and N are the number of nuclei at time t = 0 and t = t, and A is the decay

n2

Ti /’2 = )L .
{ laboratory purchases 1 g of %5 U radioactive substance that has half-life time of
p g 92

45% 10° years. Calculate the decay constant and the radioactivity of the substance.



. According to liquid-drop model the binding energy of a nucleus of nucleon;

proton number Z, and neutron number V is given by,

Binding energy = a A+ b A*fs — ¢ Azija - d L ;Z)z 118
(a) Explain briefly the significance of each term in the above formula.
(b) Show that for constant nucleon number the formula reduces to a parabolic fom
M (A Z).CP=aA+BZ+yZ:F e
where @, 8, y and e are the functions of 4.

(c) Show that the energy released ina B decay of an odd isobar is given by,
g Y

1
QB+ = 2}/ (ZO A _E) — 2mecf

where m, and ¢; are referring to the mass of electron and velocity of light.

(d) Energy released in the following decay processes are 2.16 Mel and |
respectively.

22U > % Pa - *{Th

Find the atomic number of the most stable nucleus in the decay series.



