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Practice Question Set For A-Level  

Subject : Biology 

Paper-1 Topic: 4 Genetic Info and Variation and Relationships 

 

Name of the Student:______________________________________________ 

Max. Marks : 21 Marks    

Q1. 
(a)     A mutation can lead to the production of a non-functional enzyme. Explain how. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(6) 

Scientists investigated the effect of a specific antibiotic on two strains of the same species of 
bacterium. 

•        One strain, SR, shows a stringent response in the presence of this antibiotic. Part of this 

response involves stopping cell division. This gives this strain a greater resistance to the 
effects of this antibiotic. 

•        The other strain, non-SR, cannot carry out a stringent response. 

The scientists grew cultures of the SR strain and the non-SR strain containing the same number of 
bacterial cells. They then stopped each strain from dividing and exposed them to different 
concentrations of the antibiotic. After a fixed time, the scientists estimated the number of living 
bacteria remaining in the cultures. 

Figure 1 shows their results. 

Figure 1 
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(b)     Describe differences in the effect of increasing the concentration of antibiotic on the SR strain 
and the non-SR strain. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(c)     One way in which the stringent response gives resistance to this antibiotic is by stopping cell 
division. 

The scientists concluded that stopping cell division is not the only way in which the stringent 
response gives resistance to this antibiotic. 

Explain how Figure 1 supports this conclusion. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

(d)     The stringent response involves a number of enzyme-catalysed reactions. 

Explain how scientists could use this knowledge to design drugs that make the treatment of 
infections caused by the SR strain more successful. 

___________________________________________________________________ 
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___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(2) 

The antibiotic damages the bacterium by causing the production of substances called free radicals. 

The scientists exposed the SR strain and the non-SR strain to the antibiotic. They then measured the 
amounts of free radicals and an enzyme called catalase in both strains. 

Figure 2 shows their results. 

Figure 2 

  

(e)     Use the information provided and Figure 2 to suggest an explanation for the greater 

resistance of the SR strain to this antibiotic. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 15 marks) 
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Q2. 
(a)     (i)      A mutation of a tumour suppressor gene can result in the formation of a tumour. 

Explain how. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(2) 

(ii)     Not all mutations result in a change to the amino acid sequence of the encoded 
polypeptide. 

Explain why. 

______________________________________________________________ 

______________________________________________________________ 

______________________________________________________________ 

(1) 

(b)     Some cancer cells have a receptor protein in their cell-surface membrane that binds to a 
hormone called growth factor. This stimulates the cancer cells to divide. 

Scientists have produced a monoclonal antibody that stops this stimulation. 

Use your knowledge of monoclonal antibodies to suggest how this antibody stops the growth of 
a tumour. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

(3) 

(Total 6 marks) 

  

     


