Question
0B decays to give 0 La, which subsequently decays to 14°Ce, i.e.

0Bq —' La 4 B (half — life 12 days)

M01,q —19 Ce (stable) 4+ B (half — life 10 hours)

Calculate the decay constants Ag, and Ap,. If the initial concentration
of "9 Ba is 1000 units and the initial concentration of '*° La is zero, calculate
the concentration of 'Y Ba after 20 days and the concentrations of *°La after
both 10 hours and 20 days.

Note:

(i) Pay particular attention to units;

(i) If the number of an isolated radioactive element is given by N(t) =
N(0)e=, then ) is the decay constant;

(iii) The results of Question 2 may be used.

Answer

Assume that time ¢ is measured in hours. Let B(t), L(t) be the number
of atoms of *°Ba,'" La at time t respectively.

The decay from '“°Ba to ' La is modelled by the differential equation

0B

ot
which gives B(t) = B(0)e !
Number of *° Ba atoms after 12 days (288 hours) = B(288) = B(0)e 2288
Since half life of '“°Ba is 288 hours,
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Apa = ———22 L' ~ 2407 x 1073L7"
Ba 983 07 x 10
Similarly, modelling decay from '#° La to 14°Cle by the differential equation
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The decay processes are modelled by the equations found in Question 2,
where

L '2~6.931 x 1072171

/\La:_

a = B(0) = 1000

Kl = )\Ba
Ky, = Mg
This gives
B(t) = B(0>6—)\Bat — 1000 2-407x10%x¢t
_ )‘BaB(O) —ABat —ALqt
RO v vl G
~ 35977 (6—2.407x10*3><t N 6—6.931><10*2><t)
Concentration of ’Ba after 20 days (480 hours) = B(480) =~ 315units
Concentration of °La after 10 hours = L(10) =~ 1Tunits
Concentration of ’La after 20 days (480 hours) = L(480) =~ 1lunits



