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 A radioactive source emits alpha, beta and gamma radiation.   
   
   
0 2 

 

. 1 
 

An alpha particle is the same as a helium nucleus. 
 
 
How many times bigger is the radius of a helium atom than the radius of an  
alpha particle? 

 [1 mark] 
  Tick () one box. 
   

  

Less than 100 times bigger 
 
 

Exactly 5000 times bigger 
 
 

More than 10 000 times bigger  
 

 

 
 
 
 
 
0 2 

 

. 2 
 

Alpha particles can ionise atoms in the air. 
 
 
What happens to an atom when it is ionised by an alpha particle? 

 [2 marks] 
  Tick () two boxes. 
   

  

A neutron in the atom becomes a proton.  
 

The atom becomes a positive ion.  
 

The atom gains a neutron. 
 
 

The atom gains a proton. 
 
 

The atom loses an electron. 
 
 

 

 
 
 

Question 2 continues on the next page 
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. 3 
 

A spark detector is a device that can be used to detect alpha radiation. 
 
A spark detector works by alpha particles ionising atoms in the air near a wire mesh. 
 
A large potential difference creates a spark when the air near the wire mesh  
is ionised. 
 
 
Suggest why a spark detector cannot detect beta radiation. 

 [1 mark] 
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. 4 
 

A teacher wants to demonstrate that the radioactive source emits alpha, beta and 
gamma radiation. 
 
Figure 3 shows the equipment the teacher has. 

   
 Figure 3 
   
 

 
   
   
  Describe a method the teacher could use. 

 [6 marks] 
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02.1 

 
more than 10 000 times bigger 

  
1 

 
AO1 

6.4.1.1 
 

      
02.2 

 
the atom becomes a positive ion 
 
the atom loses an electron 
 

  
1 
 

1 

 
AO1 

6.4.1.2 

      
02.3 

 
beta radiation is only weakly 
ionising 

  
1 

 
AO3 

6.4.2.1 
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02.4  Level 3: The method would lead to the production of a valid 

outcome. The key steps are identified and logically sequenced. 
5–6 AO3 

6.4.2.1 

 Level 2: The method would not necessarily lead to a valid 
outcome. Most steps are identified, but the method is not fully 
logically sequenced. 

3–4  

 Level 1: The method would not lead to a valid outcome. Some 
relevant steps are identified, but links are not made clear. 

1–2  

 No relevant content 0  

 
 

 
Indicative content 
 
• move the detector very close to the source 
• record the count rate 
 
• position the paper between the source and the detector 
• record the new count rate 
• alpha radiation will not penetrate through paper 
• if the count rate with the paper is (significantly) less than without 

then the source emits alpha radiation 
 
• remove the paper and position the aluminium between the 

source and the detector 
• record the new count rate 
• (alpha and) beta radiation will not penetrate through the 

aluminium 
• if the count rate has (significantly) reduced compared with using 

paper then beta radiation is present 
• if radiation penetrates through the aluminium then gamma 

radiation is present 
 
• the experiment should be repeated and mean results calculated 

because radioactivity is a random process 
 
To access level 3, the candidate must use the paper sheet, the 
aluminium sheet and no sheet, and describe how the results would 
indicate the presence of alpha, beta or gamma radiation. 
 

 
 

 
 

    
Total  10  

 
  




