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 GCSE 
 HALF-LIFE 
 
A sample of radioactive nuclei will decay exponentially. This means that the number of 
nuclei of the original element will decrease by the same proportion for each time period of 
the same length. The time for a sample to halve is its half-life. 

1. Write down the unit for activity. 

 

2. Define the half-life of an element in terms of its activity. 

  

 

3. State if the following are examples of exponential decay: 

a. The number of original nuclei of an element halves after 10 s, halves again 
after another 10s and halves again after another 10 s 

 

b. The activity of an element halves after 10 s, halves again after another 20s 
and halves again after another 30 s 

 

c. The activity of an element reduces by a third after one minute, reduces by a 
third again after another minute and reduces by a third again after another 
minute 

 

4. Complete the following: 

a. After 1 half-life, the activity decreases by _____ 

b. After _____ half-lives, the activity decreases by 1/4  

c. After _____ half-lives, the activity decreases by 1/16 

d. After 5 half-lives, the activity decreases by _____ 

5. A sample of an element has an initial activity of 3.00 x 1011 Bq. Calculate the activity 
after: 

a. One half-life 

 

b. Three half-lives 
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6. Nobelium-259 has a half-life of 58 minutes. A sample is measured as having an initial 
activity of 8.00 x 108 Bq.  

a. Calculate the estimated activity of the sample after three half-lives 

 

 

b. Calculate the estimated activity of the sample after 4 hours and 50 minutes 

 

 

After some time has passed, the activity of the sample is measured at 6.25 x 106 Bq. 

c. Calculate how much time has passed since the original measurement 

 

 

 

7. Carbon-14 is a radioactive isotope that has a half-life of 5730 years and is used in 
carbon dating. The remains of an archaeological specimen is tested, a sample 
containing carbon-14 is estimated to have an activity that is 3.125 % of its original 
value. 

a. Calculate the approximate age of the bones  

 

 

 

 

 

8. A sample of fermium-253 has an initial activity of 6.4 x 1010 Bq. After 12 days, the 
activity falls to 4.0 x 109 Bq. 

a. Calculate the half-life of fermium-253 

 

 

b. Calculate the estimated activity of the sample 3 weeks after the initial 
measurement 
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