


(c) The table gives the average dose of radiation a person received from various
sources.

radiation source
average radiation dose

(arbitrary units)

average yearly background 3000

one chest X-ray 20

one CT scan of the chest 6000

one whole body CT scan 20000

one PET scan 6000

(i) Explain why a CT scan of the chest gives a much higher dose of radiation than
a chest X-ray.
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(ii) Justify the use of medical procedures which give patients large doses of
radiation.
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(Total for Question 4 = 10 marks)

  
 

 









(b) Cobalt-60 is one source of gamma radiation used for food irradiation.
This graph shows how the activity of a sample of cobalt-60 changes over 10 years.

(i) Use the graph to find the half-life of cobalt-60.
(2)

half-life = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  years

(ii) The cobalt-60 has to be replaced when its activity has fallen below 1000 Bq.

Estimate how long it takes for the activity to fall from 8000 Bq to 1000 Bq.
(1)

time taken = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  years

10 000 –

9000 –

8000 –

7000 –

6000 –

5000 –

4000 –

3000 –

2000 –

1000 –

0 –

time / years

activity / 
Bq

0 2 4 6 8 10

  
 

 



(c) The cobalt-60 sources used to irradiate the food are small metal rods about the
size of a pencil.  They are made from stable cobalt-59 which is put inside a nuclear
reactor.  Some of the cobalt-59 is turned into cobalt-60 by the radiation in the
reactor.

(i) The nuclei of the two isotopes can be represented as

60
27Co      59

27Co
Compare these two isotopes of cobalt.
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*(ii) When it is time to replace the cobalt-60 rods there are two options. 

 The rods can be disposed of.

 The rods can be transported to a nuclear reactor to turn more of the 
cobalt-59 into cobalt-60 so that they can be used again.

Discuss the hazards in these two options.
(6)
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 (Total for Question 6 = 12 marks)

  
 

 





*(c) Radiation from different regions of the electromagnetic spectrum can affect the 
human body in many ways.

Discuss the different ways in which excessive exposure to electromagnetic 
radiations of various frequencies may cause damage to the human body.
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(Total for Question 5 = 12 marks)

  
 

 




