
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 . 

The speed of a nerve impulse along a neurone depends on the diameter and the presence 
or absence of myelin. 

The graph shows an action potential in a neurone. 

 

When are voltage-gated sodium channels open? 

(1) 
   A    0.25 ms 
   B    0.75 ms 
   C    1.00 ms 
   D    1.25 ms 

 
  

(Total for question = 1 mark) 
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Q2. 
  

The human brain controls many functions. 

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

 

The human brain consists of 100 billion neurones. 

The function of these neurones is affected by many factors. 

The concentration of phospholipid in neurones from one part of the brain was measured. 

This was carried out in people from different age ranges. 

The graph shows the results. 

 

Explain how age might affect the structure of a neurone and the speed of transmission of an 
impulse. 

(3) 

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

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q3. 
  

The photograph shows a blue-ringed octopus. 

 

This octopus produces tetrodotoxin that it uses to paralyse its prey. 

The effects of tetrodotoxin on a neurone were investigated. 

A neurone was stimulated in the absence of and in the presence of tetrodotoxin. 

The graphs show the results of this investigation. 

 

Comment on how tetrodotoxin affects the potential difference of a neurone when  
the prey of the octopus is paralysed. 

(4) 

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

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

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

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

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

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

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

(Total for question = 4 marks) 
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Q4. 
  

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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Q5. 
  

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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Q6. 
  

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) 

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

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

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

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

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

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

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

 .............................................................................................................................................  
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(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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Q7. 
  

Explain how the resting potential is maintained in a neurone. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q8. 
  

Acetylcholine is a neurotransmitter produced by the parasympathetic nervous system. 

Describe the process by which acetylcholine is released from a synapse. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q9. 
  
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. 

 

A scientist investigated the effect of the intensity of stimulation of neurones A and B on the 
production of an action potential in the postsynaptic neurone. 

High intensity stimulation of neurones A and B causes a high frequency of impulses to arrive 
at the presynaptic terminals. 

The results are shown in the table. 

 

Explain the effect of the intensity of stimulation on the production of an action potential in the 
postsynaptic neurone. 

(3) 

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

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

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

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

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

(Total for question = 3 marks) 
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Q10. 
  

Scientists investigated the effect of stimulating an axon with different voltages and measured 
the response. 

The table shows the results of this investigation. 

 

Analyse the data to describe the conclusions which can be drawn. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q11. 
  

The brain is involved in many homeostatic mechanisms. 

An action potential results from the depolarisation of the membrane of a neurone. 

Which row of the table shows the correct state of the ion channels during this 
depolarisation? 

(1) 

 

  

(Total for question = 1 mark) 
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Q12. 
  
The speed of a nerve impulse along a neurone depends on the diameter and the presence 
or absence of myelin. 

The graph shows the relationship between the diameter of the neurone and the speed of 
nerve impulses along myelinated and non-myelinated motor neurones. 

 

(i)  Compare and contrast the effect of diameter on the speed of an impulse in myelinated 
and non-myelinated motor neurones. 

(4) 

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

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

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

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

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

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

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

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

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

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

 ............................................................................................................................................. 
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(ii)  Determine the speed of a nerve impulse along a myelinated motor neurone with a 
diameter of 5 μm. 

The equation for a linear relationship is y = mx + c 
(3) 

 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

(iii)  Multiple sclerosis (MS) is a disease that results in the loss of myelin around motor 
neurones. 

Explain why the speed of nerve impulses along axons is slower in people with MS. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 10 marks) 
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Q13. 
  
Acetylcholine is a neurotransmitter released by neurones in the autonomic nervous system. 

Capsaicin is a substance found in chilli plants that makes them taste 'hot.' 

Capsaicin binds to temperature receptor proteins called TPV receptors. This stimulates 
impulses along sensory neurones that send impulses to the brain. 

The effect of capsaicin on the depolarisation of the membrane of a sensory neurone was 
investigated. The potential difference across the membrane was measured at two places on 
the sensory neurone after adding capsaicin. 

The results for a high concentration and a low concentration of capsaicin are shown in the 
diagram. 

 

(i)  Explain the effect of capsaicin on the depolarisation of the sensory neurone. 

(3) 

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

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

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

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

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

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

 .............................................................................................................................................  
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*(ii) Capsaicin affects sweat production. It has been suggested that capsaicin could be used 
to lower the temperature of people with fevers. 

The effect of three different doses of capsaicin on sweat production was investigated. 
Five students took one 10 mg tablet of capsaicin each day, for one week. 
The mass of sweat produced from a 10 cm2 area of skin was measured one hour after 
taking each tablet of capsaicin. 
The mean mass of sweat per square centimetre of skin for the group of students was 
calculated for each day. 
This was repeated with different groups of students taking 50 mg of capsaicin and taking 
100 mg of capsaicin. 
Most of the students who were given 100 mg of capsaicin reported a burning sensation 
and redness of the skin. 
The results are shown in the graph. 
Error bars represent standard deviations. 
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Analyse the data to discuss the use of capsaicin to lower the temperature of people with 
fevers. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 9 marks) 
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Q14. 
  

Nerve impulses are transmitted along neurones. 

(i)  In the time period between two nerve impulses, the potential difference across the 
membrane is –70 mV. 

State the term given to this potential difference. 
(1) 

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

(ii)  When the neurone is stimulated, an action potential may occur in the axon, due to the 
change in permeability of the membrane to ions. 

The graph shows an action potential. 

 

Describe what happens in the axon membrane to cause the change in potential 
difference  
between 0.55 ms and 0.80 ms. 

(4) 

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

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

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

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

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

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

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

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

  

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

 
  
 
 
Q2. 
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Q3. 
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Q4. 
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Q5. 
  

 

  

 
 
Q6. 
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Q7. 
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Q8. 
  

 

  

 
 
Q9. 
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Q10. 
  

 

  

 
 
Q11. 
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Q12. 
  

 

 

Edexcel (B) Biology A-level -  Nervous Transmission PhysicsAndMathsTutor.com



 

  

 
 
Q13. 
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Q14. 
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