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Sample SPU question 
 
Lung cancer causes more deaths in Britain than any other cancer.  The relationship 
between smoking and lung cancer is shown in Figure 1. 
 

Figure 1 
 

 
 

 
 
(a) (i)  Describe the relationship between smoking and risk of death from lung cancer 

shown in Figure 1. 
  
 ............................................................................................................................... 
 

............................................................................................................................... 
            

          (1mark) 
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(ii) The points on the graph do not all lie on the line.  To estimate the death rate 
for those smoking 20 cigarettes a day would you read from the point or the 
line?  Explain the reason for your choice.    

 
 ...........................................................................................................................   
 
 ............................................................................................................................   
 
 ............................................................................................................................  
 
          (2 marks) 
 
  (iii) Do you agree with the claim below?    Explain why we should criticize it.  . 
 

The data in Figure 1 proves that smoking causes lung cancer     
 
 ..........................................................................................................................   
 
 ...........................................................................................................................   
 
 ............................................................................................................................ 
 
  
          (2 marks) 
 
 

(b) We now know that smoking definitely does cause lung cancer.   
How do chemicals in cigarette smoke change the lungs in a way that leads to lung 
cancer? 
....................................................................................................................................  

 
 ....................................................................................................................................   
 
 .................................................................................................................................... 
     
           (2 marks) 
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(c) People do not all have an equal risk of developing lung cancer if they are exposed 
to tobacco smoke.   Researchers have recently identified several genes that may 
increase the risk of lung cancer and more are being found.    

   
If a reliable test were available for one or more of these genes do you think it 
should be made available to everyone?  In explaining your opinion discuss both 
the advantages and disadvantages of such a test.  
  

.........................................................................................................................................  
 
.......................................................................................................................................... 
 
..........................................................................................................................................  
 
..........................................................................................................................................  
 
.......................................................................................................................................... 
 
..........................................................................................................................................  
 
.......................................................................................................................................... 
 
..........................................................................................................................................  
 
..........................................................................................................................................  
 
..........................................................................................................................................  
 
..........................................................................................................................................  
 
.......................................................................................................................................... 
 
.......................................................................................................................................... 
 
..........................................................................................................................................  
 
..........................................................................................................................................  
 
.......................................................................................................................................... 
 
.......................................................................................................................................... 
 

        (6 marks) 
 

         Total marks 13
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Mark scheme 
(a) i directly  proportional  for 1 mark 1 
 ii line 

• experimental error/ normal human variation reason for spread 
• l ine of best fi t is way of averaging errors 
• accuracy of each point depends on sample size 

for 1 mark 
each 

2 

 iii • have results been repeated? 
• Is there a causative mechanism to explain correlation? 
• How was the sample selected/how large was the sample? 
• Could some other variable have caused effect? 
• Dose response relationship strongly suggests causation 

any 2 for 1 
mark each 

2 

(b)  • cause mutation in DNA/gene 
• leads to uncontrolled replication of cells 

for 1 mark 
each 

2 

 
(c) The marking scheme for this section includes an overall assessment for the quality of written 

communication. There are no discrete marks for the assessment of written communication but quality of 
written communication will be one of the criteria used to assign the answer to one of the three levels. 

 
Level Descriptor 

An answer will meet most of the criteria given in the level descriptor  
Mark 
range 

3 Good 
Claims supported by an appropriate range of evidence 
Good use of information or ideas about science, going beyond those given in the 
question 
Argument well structured with minimal repetition or irrelevant points  
Accurate and clear expression of ideas with only minor errors of grammar, punctuation 
and spelling 

5 - 6 

2 Modest  
Claims partially supported by evidence 
Good use of information or ideas about science given in the question but limited beyond 
this 
The argument shows some attempt at structure 
The ideas are expressed with reasonable clarity but with a few errors of grammar, 
punctuation and spelling  

3 - 4 

1 Limited 
Valid points but not clearly linked to an argument structure 
Limited use of information or ideas about science 
Unstructured 
Errors in grammar, punctuation and spelling or lack of fluency 

1 - 2 

0 Incorrect or no response 0 
  

Examples of the sort of information or ideas that might be used to support an argument: 
Advantages 
• those at risk can avoid smoking 
• can avoid passive smoking situations 
• adds to overall knowledge of how genes 

influence health 
 

Disadvantages 
• those who do not have gene may think they can 

smoke safely 
• smoking increases risk of other diseases such as 

heart disease too 
• tobacco companies might promote smoking for 

those without risk genes 
• cost of test to NHS   
• there may be many genes involved, not 

all are known 
• genes may be only one of several factors 

that increase risk 


