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.many beta particles will have been emitted? , 
I by 54. Ill A 115 mCi sample of a radioactive isotope is made in a reac-
ient tor. When delivered to a hospital 16 hours later, its activity is 
1 of 95 mCi. The lowest usable activity level is 10 mCi. 

.. 
What is tbe isotope's half-life? the a. 

by b. For how long after delivery is the sample usable? 
the 55. Ill You are assisting in an anthropology lab over the summer by 

BIO carrying out 14C dating. A graduate student found a bone he 
believes to be 20,000 years old. You extract the carbon from the 
bone and prepare an equal-mass sample of carbon from modem 
organic material. To determine the activity of a sample with the 

ely accuracy your supervisor demands, you need to measure the 
time it takes for 10,000 decays to occur. 

lti- a. The activity of the modern sample is 1.06 Bq. How long 
'c2. does that measurement take? 
it ..... b. It turns out that the graduate student's estimate of the bone's 
est age was accurate. How long does it take to measure the 

activity of the ancient carbon? 
'ne 56. 1111 A sample of wood from an archaeological excavation is . 
tly BIO dated by using a mass spectrometer to measure the fraction of 
10. 14C atoms. Suppose 100 atoms of 14C are found for every 1.0 X 
tat 1015 atoms of 12C in the sample. What is the wood's age? 

57. II A sample of 1.0 X 1010 atoms that decay by alpha emission 
has a half-life of 100 min. How many alpha particles are emit-

he ted between t ==50 min and t == 200 min? 
an 58. II A sample contains radioactive atoms of two types, A and B. 
u- Initially there are five times as many A atoms as there are B 

atoms. Two hours later, the numbers of the two atoms are equal. 
The half-life of A is 0.50 hours. What is the half-life of B? 

59. 1111 The technique known as potassium-
argon dating is used to date old lava 

le flows and thus any fossilized skeletons 
to found in them. like this 
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