
Questions 
 
Q1. 
  

Doctors sometimes prescribe beta-blockers for their patients. 

Beta-blockers are a type of drug with antihypertensive properties. 

Beta-blockers work by blocking the effects of a hormone called adrenaline. 

Adrenaline is produced by the adrenal glands located on top of each kidney. 

Adrenaline acts on the heart to cause changes in heart rate. 

Deduce how adrenaline can cause a change in heart rate. 
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Q2. 
  

The effect of being shown a cheeseburger on saliva production in a child was studied. 

When the child was shown the cheeseburger, information would have been sent  
from the eye to the brain. 

Describe the role of sodium ions in the functioning of a mammalian rod cell. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 

  

 
 

Edexcel Biology A-level - Responses to Stimuli PhysicsAndMathsTutor.com



Q3. 
  

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 . 

Spider silk is a very strong and flexible natural fibre. It is of interest to humans as a possible 
fibre for protective clothing. 

Scientists have genetically modified a range of organisms to produce spider silk, including 
goats and plants such as alfalfa. 

A gene for spider silk is copied. A gene for resistance to antibiotic A is also copied. 

The flow diagram shows some of the stages in genetically modifying alfalfa plants to produce 
spider silk using the copied genes. 
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(i)  Explain how an enzyme is involved in joining the two different genes together in stage 1. 

(3) 

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

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

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

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

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

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

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

(ii)  Which one of the following enzymes can be used to cut open the plasmids in stage 2? 

(1) 
   A    DNA polymerase 
   B    RNA ligase 
   C    RNA polymerase 
   D    restriction endonuclease 

 
(iii)  Explain why antibiotic A is used in stage 3. 

(2) 
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(iv)  Give reasons why the infected alfalfa plant cells are grown on agar containing IAA in 
stage 5. 

(2) 
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(v)  The table shows the mass of spider silk produced from the genetically modified alfalfa in 
stage 6. It also shows the mass of spider silk produced from the genetically modified goats. 

 

A typical number of goats that can be kept on one acre of land is 12. 
Calculate the percentage increase in spider silk produced by the alfalfa plants compared 
with the goats. 

(3) 
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Q4. 
  

Lettuce plants usually grow upright. This is the 'upright' phenotype. 

In one variety of lettuce the stem of the lettuce grows along the ground. This is the 'weary' 
phenotype. 

These two phenotypes are shown in the diagram. 

 

The effect of gravity on the growth of lettuce plants with either upright or weary phenotype 
was investigated. 

The diagram shows the stages in this investigation. 
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(i)  Explain why the plants were placed in a box in complete darkness. 

(3) 
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(ii)  The mean curvatures of the stems and the roots are shown in the graphs. 

 

Edexcel Biology A-level - Responses to Stimuli PhysicsAndMathsTutor.com



Calculate the difference in the mean rate of curvature of the stems and roots of the weary 
lettuce plants over 23 days. 

(2) 

 
 
 
 
 
 
 
 
 
 

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

(iii)  Explain why the stems of weary lettuce do not respond to gravity. 

(2) 
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Q5. 
  

Phytochromes and IAA (indole acetic acid) are important substances that bring about growth 
responses in plants. 

The diagram shows an oat seedling in part of a field. 

 

Cells in the tip of the oat coleoptile release IAA. 

Explain how the IAA affects the growth of the coleoptile. 

(4) 
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 Q6. 
  

Answer the questions 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 . 

Phytochromes and IAA (indole acetic acid) are important substances that bring about growth 
responses in plants. 

Phytochrome is found in two different forms known as PR (or P660) and PFR (or P730). 

(i)  Which row correctly describes the effects of sunlight on phytochrome? 

(1) 

 

(ii)  Phytochrome can be described as 

(1) 
   A    a form of opsin 
   B    a photosensitive pigment 
   C    an isomer of retinal 
   D    a type of cytochrome 

 
(iii)  Give one example of a growth response of a plant that is affected by phytochrome. 

(1) 
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Q7. 
  

The retina of the human eye contains rod cells.  
These cells detect light energy as photons.  
The light energy is converted to a nerve impulse that is interpreted by the brain. 

A current is produced by a rod cell when ions move through the cell surface membrane of a 
rod cell. 

The graph shows the effect of increasing light intensity on the current produced by a rod cell. 

 

Explain the effect of increasing light intensity on the current produced by a rod cell. 

(5) 
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Q8. 
  

Plants can respond to and use light. 

The photograph shows a seedling starting to grow from a germinating seed. 

 

Describe the role of IAA (auxin) in the phototropic response of plants. 

(4) 
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Q9. 
  

Visual development requires exposure of the visual cortex to environmental signals during a 
critical period. 

The diagram shows parts of the brain, including the visual cortex. 

 

The visual cortex processes information received from the retina. 

(i)  The non-protein part of the light-absorbing pigment in the rod cells of the retina is called 

(1) 

   A    IAA 

   B    opsin 

   C    retinal 

   D    rhodopsin 

 
(ii)  The part of the brain involved in interpreting the information processed in the visual 
cortex is 

(1) 

   A    

   B    

   C    

   D    
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(iii)  Explain how fMRI can be used to identify the part of the brain involved in interpreting 
information from the visual cortex. 

(3) 
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