
Questions 
 
Q1. 
  

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross . 

Acetylcholine is a neurotransmitter released by neurones in the autonomic nervous system. 

(i)  Which of the following substances bind to acetylcholine receptors? 

(1) 
1. cobra venom 
2. nicotine 
3. lidocaine 

   A    1 and 2 
   B    1 and 3 
   C    1, 2 and 3 
   D    2 and 3 

 
(ii)  Which row is correct for acetylcholine? 

(1) 

 

(iii)  Describe the events that lead to the release of acetylcholine at a synapse. 

(3) 

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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Q2. 
  

The diagram shows the structure of a synaptic junction between three neurones. 

Neurone A releases the excitatory neurotransmitter acetylcholine. 

Neurone B releases the inhibitory neurotransmitter glutamate. 

Glutamate causes chloride ions to move into the postsynaptic neurone. 

 

(i)  Describe the sequence of events that leads to an excitatory postsynaptic potential 
(EPSP) in the postsynaptic neurone after stimulation of neurone A. 

(4) 

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

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

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

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

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

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

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

(ii)  Which of the following rows correctly describes the action of each substance on this 
postsynaptic neurone? 

(1) 

 

(Total for question = 5 marks) 
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Q3. 
  

The human brain controls many functions. 

The diagram shows a section through a human brain with parts labelled A to E. 

 

Poisons can also affect the function of neurones in the brain. 

The photograph shows a pufferfish, a traditional food delicacy in Japan. 

 

Pufferfish have to be carefully prepared by a chef to remove a poison called tetrodotoxin. 
This poison causes muscle paralysis. 

Neurones were placed in a solution containing tetrodotoxin and in a control solution. 

The neurones were stimulated and the potential difference across the axon membrane was 
measured. 

The table shows the results. 
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Analyse the data to explain the effect of tetrodotoxin on the neurone. 

(4) 

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q4. 
  

Some chemical pesticides, such as diisopropyl fluorophosphate (DFP), affect the activity of 
synapses. 

This pesticide acts by binding irreversibly to the R group of an amino acid in the active site of 
acetylcholinesterase. 

(i)  Explain why DFP inhibits the activity of acetylcholinesterase. 

(2) 

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

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

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

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

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

(ii)  Explain why a person poisoned with DFP has a slower heart rate. 

(3) 

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Mark Scheme 
 
Q1. 
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Q2. 
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Q3. 
  

 

  

 
 
Q4. 
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