
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 diagram shows a section of a human retina. 

 

Which of the following is the name of the cell labelled X? 

(1) 
   A    bipolar neurone 
   B    ganglion neurone 
   C    motor neurone 
   D    optic neurone 

 
  

(Total for question = 1 mark) 
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Q2. 
  

The diagram shows a section of a human retina. 

 

Explain the role of rhodopsin in the generation of a nerve impulse in cell X when light falls on 
the retina. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 

  

 
 

Edexcel (B) Biology A-level -  Detection of Light PhysicsAndMathsTutor.com



Q3. 
  

* The diagram shows a section of a human retina. 

 

A scientist investigated the effect of how the length of time a volunteer spent in darkness 
affected the sensitivity of their retina to light. 

This is the method used: 

 

•  the volunteer sat in a room illuminated with white light for twenty minutes 

•  the lights were switched off and the room was placed into total darkness for one minute 

•  an LED emitting light of wavelength 500 nm at low light intensity was switched on 

•  the light intensity was gradually increased until the volunteer was able to see the LED 
and this minimum light intensity was recorded 

•  this was repeated with increasing lengths of time that the volunteer was kept in total 
darkness 

•  the investigation was then repeated with an LED that emitted red light with a 
wavelength of 620 nm.  

The graph shows the results of this investigation. 
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The graph shows the relative sensitivity of rods and three types of cone to light of different 
wavelengths. 

 

Analyse the graphs to explain the results of this investigation. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q4. 
  

When a mouse is put in a new environment, it will move around to find a safe place to live. 

This is called exploratory behaviour. 

A student investigated exploratory behaviour by putting a mouse into a large box. 

The bottom of the box was marked into squares. There were four corner squares (C),  
two middle squares (M) and six side squares (S). 

The marked bottom of the box is shown in the diagram. 

 

The mouse moved about on the bottom of the box. The square occupied by the  
mouse was recorded every 10 seconds for 10 minutes. 

The table shows the results of this investigation. 

 

The student tested the null hypothesis that mice show no significant preference for  
corner, middle or side squares. 
The mouse uses its eyes when exploring in the box. 
Describe the role of rod cells in initiating action potentials to the brain of the mouse. 

(5) 

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

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

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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Q5. 
  

*Graph 1 shows the distribution of photoreceptors across the retina. 

Graph 2 shows the sensitivity of rod cells and cone cells to light of different wavelengths. 

 

 

Students investigated the ability to detect beams of light of different colours and intensities. 

A student covered one eye and a bright red light (wavelength 670 nm) was placed at 
different angles in the field of vision of the other eye. The student stated if they could detect 
the red light. 

Edexcel (B) Biology A-level -  Detection of Light PhysicsAndMathsTutor.com



This was repeated with a dim red light. 

This was then repeated with a bright green light and a dim green light (wavelength 525 nm). 

The table shows the results of this investigation. 

 

Analyse the data to explain the results of this investigation. 

(6) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q6. 
  

The retina contains rod cells and bipolar neurones. 

Rod cells contain large numbers of mitochondria. 

Rod cells release glutamate, an inhibitory neurotransmitter. 

Describe how light causes a change in the release of glutamate from rod cells. 

(4) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 

  

 
 

Edexcel (B) Biology A-level -  Detection of Light PhysicsAndMathsTutor.com



Q7. 
  

Answer the question with a cross in the boxes you think are 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 diagram shows the structure of a rod cell. 

 

(i)  How many of the labelled organelles have a double membrane? 

(1) 
   A    0 
   B    1 
   C    2 
   D    3 

 
(ii)  Which of the following statements about the effect of light on rod cells are correct? 

(1) 
1. rhodopsin breaks down into opsin and trans-retinal  
2. voltage-gated sodium channels open in the membrane  
3. more neurotransmitter is released from the presynaptic terminal 
   A    1 only 
   B    1 and 2 
   C    1 and 3 
   D    2 and 3 

 
  

(Total for question = 2 marks) 
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Q8. 
  
The retina is the light sensitive structure in the eye. 

The diagram shows some of the cells in a human retina. 

 

(i)  Which row in the table correctly identifies the cells W, X and Y? 

(1) 

 

(ii)  Draw an arrow on the diagram to show the direction of the light passing through the 
retina. 

(1) 

 
 
 
(iii)  Explain why a higher light intensity is required to produce an action potential in cell Z 
than in cell W. 

(3) 

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

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

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

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

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

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

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

(Total for question = 5 marks) 
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Mark Scheme 

 
Q1. 
  

 
  
 
 
Q2. 
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Q3. 
  

 

 

  

 

Edexcel (B) Biology A-level -  Detection of Light PhysicsAndMathsTutor.com



 
Q4. 
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Q5. 
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Q6. 
  

 

  

 
 
Q7. 
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Q8. 
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