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1. What is rneant by .l

(i) R.adioactive decay

(ii) Radioactive decay constant

(iii) HalfJife

(iv) Uranium dating

(a) The fundamental law of radioactive decay may be written as

d1{
,rr = -)N

State this equation in words. Hence show that the decay constart
) lor a givcn material i6 relafed lo its halt-life Tr bv the eouaiiorr

\ _ 0.c93 r

^_,

The presence of itsu in a rock allow to estimate the age olthe
rock. Suppose that the ratio of !!6pb to !!8U of tlre sample is 0.6,
calculate the age of the rock. The half_life of 338U is 4.5 x 10e
years. What is Lhc assrrmptiorr you made irr lhis r"alculatit,n?

(b) Consider the decay scheme

X -) y _+ z(SLabIe)

The decay constant ofx and y are ), and,\r()2 > ,\1) respec_
tively. If initially (at r:0) the number of atoms at y is zero,
show that at t = tn it would be nlaximun wlere

i- , ()r - ,\r) I ln( )" l



2. Explain the rreaning of the tern ma.ss defect and siate the rclationship
between the ma.ss deiect aIId the bindi[g energy of a nucleu6.

Sketch a graph of nuclear birrding energy per rucleon versus mas6 num,
ber fbr the naturally occurriiig isotope-s atd show how it may be used
to account for the possibility of eDergy release by rruclear fission and
l-ry rruclea r Iussion.

One form ol the bincling energy equation of the liquid drop model for
a iucleus ol rlucleon nunlber A, protol nu iber Z alld rreutrol nurnber
N is given by

Binding ei:e'gy =.A - bAi .4-a(N.!I-"A;A
Where a,b,c,d and e are comtants. Explaiu briefly the sigrificance of
each t€rm irr the formula. Show fbr coDstant A the formula reduces to
parabolic forrn

M(A,Z):a6aB7+122+e

Wrere a, 8,7, and e are lulction of A .

Helce show that for odd A isobars

(a) \,1(A, Z) - M(A, Z0) : 7(Z - Z0)2, vrltete Z0 is the mirrimuur value
of the parabolic curve for constant A

(b) The total energy released or Q value in B- decay

^ - l- - llr)=z"t lz,- Z- ^l .L zl

The B- decay scherre of lit?e ard l!r1 have Q values as ildicated
below

llr?e ,+ j:l 1 + p- + 2.16Mev

;3'.a ---+ll,xe+B + 0.g?lvrev

Assurne that thc nass formula is applicable for these nuclei, find
the local value of Zo, ? andp.


