Problem 5.10 The half life of radioactive cobalt-60 is 5.26 yr.

(a) Calculate its mean life and disintegration constant.

(b) What is the activity of 1gm of 80C0o? Ezpress this in curies and
in rutherfords.

(¢c) What is the mass of a 10-Ci sample of cobalt-607

We are given that °Co has a half-life

t(lﬁ/(;co) = 5.26yr ~ 5.26 x 3.1 x 107sec ~ 1.6 x 10%sec.  (5.53)

(a) It follows from the definitions that

(Co)
i ’ 1.6 x 10%sec

m2  0.693

7(*°Co) ~ 2.3 x 108 sec,

= mean life =

1

(°°Co) — Jecav constant = ~
A decay constant —®Co) ~ 23 x 10° sec (5.54)
~ 4.3 x 107%/sec.
(b) One gram of %°Co has
6 x 10% .
NGOCO ~ —XG—O—-— = 1022 (555)
nuclei of 89Co. The activity of 1g of 8°Co is therefore
A(0) = /\(GOC°)NsoCO ~ 4.3 x 1079 /sec x 10?2 decays
= 4.3 x 10" decays/sec. (5.56)

(c) The sample with 10 Ci activity has
10Ci = 10 x 3.7 x 10 decays/sec = 3.7 x 10*! decays/sec. (5.57)

Since the activity of 1g of 8°Co is 4.3 x 103 decays/sec, we conclude

that the sample must have a mass
3.7 x 10! decays/sec

4.3 x 1013 decays/sec/g

~ 0.86 x 1072 g = 8.6 mg. (5.58)



