
 

Page 1 of 3 
 Royal Society of Chemistry Registered charity number 207890 

Nuclear decay equations: Teacher solutions 
Education in Chemistry 
March 2018 
rsc.li/EiC218-thehuntison 

Differentiated worksheets, ages 14–16, 16+ 
This activity accompanies the above article ‘The hunt is on’. 
 
Nuclear decay equations 1 

(a) Complete the nuclear equations for a decay of the following isotopes by 
adding in the products 
 

𝑅𝑅𝑅𝑅86
210   𝐏𝐏𝐏𝐏𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

𝑇𝑇ℎ90
230   𝐑𝐑𝐑𝐑𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

𝐵𝐵𝐵𝐵4
10   𝑯𝑯𝑯𝑯𝟐𝟐

𝟔𝟔  + 𝑯𝑯𝑯𝑯𝟐𝟐
𝟒𝟒  

𝑅𝑅𝑅𝑅88
238   𝑹𝑹𝑹𝑹𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝑯𝑯𝑯𝑯𝟐𝟐
𝟒𝟒  

𝑃𝑃𝑃𝑃94
238   𝑼𝑼𝟗𝟗𝟗𝟗

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝑯𝑯𝑯𝑯𝟐𝟐
𝟒𝟒  

 

(b) Complete the nuclear equations for β decay of the following isotopes by 
adding in the products 

 

𝐾𝐾19
40   𝐂𝐂𝐂𝐂𝟐𝟐𝟐𝟐

𝟒𝟒𝟒𝟒  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

𝑇𝑇ℎ90
234   𝐏𝐏𝐏𝐏𝟗𝟗𝟗𝟗

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

𝐵𝐵𝐵𝐵4
8   𝐁𝐁𝟓𝟓𝟖𝟖  + 𝐞𝐞−𝟏𝟏

𝟎𝟎  

𝑆𝑆𝑆𝑆34
79   𝐁𝐁𝐁𝐁𝟑𝟑𝟑𝟑

𝟕𝟕𝟕𝟕  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

𝐾𝐾𝐾𝐾36
85   𝐑𝐑𝐑𝐑𝟑𝟑𝟑𝟑

𝟖𝟖𝟖𝟖  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

 

(c) Complete the nuclear equations by adding in the isotope that decays and the 
type of decay 
 

Type of 
decay 

     
β 𝐒𝐒𝐒𝐒𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏𝟏𝟏   𝑌𝑌39
125  + 𝑒𝑒−1

0  

α 𝐂𝐂𝐂𝐂𝟗𝟗𝟗𝟗
𝟐𝟐𝟐𝟐𝟐𝟐   𝑃𝑃𝑃𝑃94

238  + 𝐻𝐻𝐻𝐻2
4  

α 𝐁𝐁𝐁𝐁𝟖𝟖𝟖𝟖
𝟐𝟐𝟐𝟐𝟐𝟐   𝑇𝑇𝑇𝑇81

205  + 𝐻𝐻𝐻𝐻2
4  
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Nuclear decay equations 2 

Complete the nuclear decay equations by adding in the products formed. 
 

 Type of 
decay 

     

1 β 𝐾𝐾19
40   𝐂𝐂𝐂𝐂𝟐𝟐𝟐𝟐

𝟒𝟒𝟒𝟒  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

2 α 𝑅𝑅𝑅𝑅86
210   𝐏𝐏𝐏𝐏𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

3 α 𝑇𝑇ℎ90
230   𝐑𝐑𝐑𝐑𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

4 β 𝑇𝑇ℎ90
234   𝐏𝐏𝐏𝐏𝟗𝟗𝟗𝟗

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

5 α 𝐵𝐵𝐵𝐵4
10   𝐇𝐇𝐇𝐇𝟐𝟐

𝟔𝟔  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

6 β 𝐵𝐵𝐵𝐵4
8   𝐁𝐁𝟓𝟓𝟖𝟖  + 𝐞𝐞−𝟏𝟏

𝟎𝟎  

7 β 𝑆𝑆𝑆𝑆34
79   𝐁𝐁𝐁𝐁𝟑𝟑𝟑𝟑

𝟕𝟕𝟕𝟕  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

8 α 𝑃𝑃𝑃𝑃84
210   𝐏𝐏𝐏𝐏𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

9 β 𝐾𝐾𝐾𝐾36
85   𝐑𝐑𝐑𝐑𝟑𝟑𝟑𝟑

𝟖𝟖𝟖𝟖  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

10 β 𝑆𝑆𝑆𝑆38
90   𝐘𝐘𝟑𝟑𝟑𝟑

𝟗𝟗𝟗𝟗  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

11 α 𝑅𝑅𝑅𝑅88
238   𝐑𝐑𝐑𝐑𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

12 α 𝑃𝑃𝑃𝑃94
238   𝐔𝐔𝟗𝟗𝟗𝟗

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

13 β 𝑆𝑆𝑆𝑆38
125   𝐘𝐘𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏𝟏𝟏  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

14 α 𝐶𝐶𝐶𝐶96
242   𝐏𝐏𝐏𝐏𝟗𝟗𝟗𝟗

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

15 α 𝐵𝐵𝐵𝐵83
209   𝐓𝐓𝐓𝐓𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

 
This can be graded out of 30 marks. 
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Nuclear decay equations 3 
 

Complete the equations by adding in the type of decay, the isotope undergoing 
decay and/or the products. Each equation has one or more parts missing. 

 
Type of 
decay 

     

β 𝐾𝐾19
40   𝐶𝐶𝐶𝐶20

40  + 𝒆𝒆−𝟏𝟏
𝟎𝟎  

α 𝑹𝑹𝑹𝑹𝟖𝟖𝟖𝟖
𝟐𝟐𝟐𝟐𝟐𝟐   𝑃𝑃𝑃𝑃84

206  + 𝐻𝐻𝐻𝐻2
4  

α 𝑇𝑇ℎ90
230   𝑹𝑹𝑹𝑹𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐻𝐻𝐻𝐻2
4  

β 𝐓𝐓𝐓𝐓𝟗𝟗𝟗𝟗
𝟐𝟐𝟐𝟐𝟐𝟐   𝑃𝑃𝑃𝑃91

234  + 𝑒𝑒−1
0  

α 𝐵𝐵𝐵𝐵4
10   𝑯𝑯𝑯𝑯𝟐𝟐

𝟔𝟔  + 𝑯𝑯𝑯𝑯𝟐𝟐
𝟒𝟒  

β 𝐵𝐵𝐵𝐵4
8   𝐵𝐵58  + 𝑒𝑒−1

0  

β 𝑆𝑆𝑆𝑆34
79   𝑩𝑩𝑩𝑩𝟑𝟑𝟑𝟑

𝟕𝟕𝟕𝟕  + 𝒆𝒆−𝟏𝟏
𝟎𝟎  

α 𝐏𝐏𝐏𝐏𝟖𝟖𝟖𝟖
𝟐𝟐𝟐𝟐𝟐𝟐   𝑃𝑃𝑃𝑃82

206  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

β 𝐾𝐾𝐾𝐾36
85   𝑅𝑅𝑅𝑅37

85  + 𝒆𝒆−𝟏𝟏
𝟎𝟎  

β 𝑆𝑆𝑆𝑆38
90   𝐘𝐘𝟑𝟑𝟑𝟑

𝟗𝟗𝟗𝟗  + 𝐞𝐞−𝟏𝟏
𝟎𝟎  

α 𝑹𝑹𝑹𝑹𝟖𝟖𝟖𝟖
𝟐𝟐𝟐𝟐𝟐𝟐   𝑅𝑅𝑅𝑅86

234  + 𝐻𝐻𝐻𝐻2
4  

α 𝑷𝑷𝑷𝑷𝟗𝟗𝟗𝟗
𝟐𝟐𝟐𝟐𝟐𝟐   𝑈𝑈92

234  + 𝐻𝐻𝐻𝐻2
4  

β 𝑆𝑆𝑆𝑆38
125   𝒀𝒀𝟑𝟑𝟑𝟑

𝟏𝟏𝟏𝟏𝟏𝟏  + 𝒆𝒆−𝟏𝟏
𝟎𝟎  

α 𝐶𝐶𝐶𝐶96
242   𝐏𝐏𝐏𝐏𝟗𝟗𝟗𝟗

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐇𝐇𝐇𝐇𝟐𝟐
𝟒𝟒  

α 𝐵𝐵𝐵𝐵83
209   𝑻𝑻𝑻𝑻𝟖𝟖𝟖𝟖

𝟐𝟐𝟐𝟐𝟐𝟐  + 𝐻𝐻𝐻𝐻2
4  

 
There are 25 missing pieces of information for pupils to fill in so this could be 
graded as a mark out of 25. 
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