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1. The graph shows how the activity of a radioactive sample changes over time. 
a) Why is the curve jagged and not even? 
b) Determine the half-life. Draw the values used for answering the question in the diagram. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. A radioactive sample contains 6.24 · 1016 Caesium-137 nuclides (T1/2 = 30.17 years). 
a) What is the decay constant? 
b) Calculate the activity. 
c) Calculate the activity after 4.89 years. 
d) How long does it take until 2.75 · 1014 nuclei have decayed? 
 
 
3. In a radioactive sample of Uranium-238, each minute 1’000 nuclides decay. 
a) How many nuclides are in the sample? 
b) Calculate the mass of the sample. 
 
 
4. A Cu-64 sample is produced and then sealed. Cu-64 is radioactive and its half life is 12.8 h. 

After 20.0 days the activity is 20.0 Bq. 
Determine the number of nuclei that were present initially. 

 
 
5. A live plant absorbs carbon from the air (air contains CO2). The stable C-12, as well as the 

radioactive C-14 is built into the plant, at the same ratio as it is present in the air. After the 
plant’s death no more carbon is absorbed. The amount of C-12 remains constant, while the 
amount of C-14 decreases, as it decays. 1.00 g of a live plant shows 15.3 C-14 decays per 
second. 
An old piece of wood containing 2.00 g of carbon, shows an activity (from C-14) of 0.250 Bq. 

a) How many C-14-atoms are in the piece of wood? 
b) How many years ago has the piece of wood died? 
 
 
6. Radium-226 is used in medicine for the treatment of cancer. It emits gamma rays. 

How long does the radium waste need to be stored until the activity is reduced to 10 % of its 
inital value? 
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solutions: 
1. b) 30 a 
2. a) 7.23 · 10-10 s-1 b) 4.55 · 107 Bq c) 4.07 · 107 Bq d) 70.2 days 
3. a) 3.39 · 1018 nuclei b) 1.34 mg 
4. 2.59 · 1017 nuclei 
5. a) 6.48 · 1010 nuclei b) 3.95 · 104 a 
6. 5.3 · 103 a 

nuclide decay mode energies (MeV) 


