
1 (a) Here are four uses of radioactivity. 
Draw a line from each one of them to the type of radiation it uses.

Each type of radiation may be chosen once, more than once or not at all. 

sterilisation of medical equipment

household fire (smoke) alarm

gauging thickness of cardboard

irradiating food

gamma

beta

alpha

Use of radioactivity

(4)

Type of radiation it uses 

  
 

 













(c) The graph shows how the activity of a sample of a radioactive material changes
with time.
The sample has an initial activity of 80 counts per minute.

time / days

(i) Use the graph to find the half-life of the material.
(1)

half life =  days

(ii) Another sample of the material has an initial count rate of 40 counts per
minute.

Sketch, on the same axes, the activity of this sample for the first 4 days.
(2)
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*(d) Some scientists carry out an experiment to measure the radioactivity from a 
source to be used in a factory.  
They measure the background radiation before and after their experiment.
They take the background count at the same place as they do their experiment.

Explain how this procedure helps to make sure that the results of the experiment 
are valid.    

 (6)
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(Total for Question 6 = 12 marks)

  
 

 





(b) The element radium has a radioactive isotope, radium-226.

This can be written as 
226Ra.88

This radioactive isotope emits alpha particles.

The alpha particle has a mass number of 4 and contains two protons.

Using the numbers in the box complete the following sentences.

82    84    86    90    222    224    228    230

(i) When an alpha particle is emitted by  
226

88Ra  the mass number

becomes . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(ii) When an alpha particle is emitted by  
226

88Ra  the atomic number

becomes . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

(c) Describe how the emissions from radioactive substances can be dangerous to
living things.
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(d) Explain one precaution that is taken in hospitals to limit the risks of exposure to
radiation.
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(Total for Question 1 = 8 marks)

  
 

 





(iii) Explain wh
(2)
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(iv) Suggest why there must be a vacuum in the glass tube.
(1)
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(b) The potential difference between the filament and metal target in an X-ray tube is
40 kV.
The charge on an electron is 1.6 × 10–19 C and its mass is 9.1 × 10–31 kg.

Calculate the speed of an electron as it reaches the target.
(3)

speed of electron = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s

(Total for Question 2 = 8 marks)

  
 

 




