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1 (a) Complete the table below by naming a structure in the body that 
carries out each function.

 

Function Name of structure

co-ordinator

effector

receptor

 
[3]

 (b) Explain fully how a reflex action helps to avoid a severe burn if you 
accidentally touch something hot.

    _____________________________________________________________

    ___________________________________________________________ [2]
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 (c) The graph shows the pulse rate of two 15 year old students before, 
during and after exercise. Exercise took place from 3 – 5 minutes.
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  (i) How many minutes after starting exercise did Gill’s pulse rate 
reach its peak?

                   ___________________  minutes [1]

  (ii) Which pupil (Gill or Connor) recovered quicker from exercise? 
Explain your answer.

     _________________________________________________________

     _______________________________________________________ [1]

  (iii) Gill continued to exercise every day for a number of weeks but 
Connor stopped exercising. Suggest how this would affect their 
recovery rates.

     _________________________________________________________

     _______________________________________________________ [1]
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2 The flow chart below shows some stages in the control of blood glucose 
levels.

   
1.

 
Normal blood glucose

  

   
2.

 
High blood glucose

   
3.

 
Hormone produced

   
4.

 
Normal blood glucose

 (a) (i) Suggest what happened between stages 1 and 2 to increase the 
person’s blood glucose level.

     _______________________________________________________ [1]

  (ii) Name the hormone produced at stage 3 and describe how it 
works to reduce glucose levels.

     _________________________________________________________

     _________________________________________________________

     _______________________________________________________ [3]

 (b) The number of people suffering from Type 2 diabetes is increasing.

  (i) Suggest two reasons for this.

     _________________________________________________________

     _________________________________________________________

     _______________________________________________________ [2]

  (ii) State one difference between Type 1 diabetes and Type 2 
diabetes.

     _________________________________________________________

     _______________________________________________________ [1]
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3 (a) (i) Parent X is heterozygous for brown eyes and Parent Y is 

homozygous for blue eyes. Using ‘B’ to represent the allele for 
brown eyes and ‘b’ the allele for blue eyes complete the Punnett 
square below.

Parent X

B

Parent Y

b

[2]

  (ii) What phenotype will the genotype Bb give?

     _______________________________________________________ [1]

  (iii)  What percentage of the children are likely to have the genotype 
Bb?

     _______________________________________________________ [1]

 (b) Doctors can now diagnose genetic abnormalities in babies before 
they are born. This is called genetic screening. State one advantage 
and one disadvantage of genetic screening.

    _____________________________________________________________

    _____________________________________________________________

    _____________________________________________________________

    ___________________________________________________________ [2]
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4 (a) Below is a diagram of a section through a leaf and the percentage of 
chloroplasts in the different regions of a leaf.

  

1

upper side of  leaf

2

3

4

lower side of  leaf

air space

  (i) Scale the grid below and draw a bar chart of these results.

Region of leaf

P
er

ce
nt

ag
e 

of
 c

hl
or

op
la

st
s

[3]

Region of  
leaf

Percentage of 
chloroplasts

1 42

2 36

3 14

4  8
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  (ii) Describe the trend shown by the results.

     _________________________________________________________

     _______________________________________________________ [1]

  (iii) Explain fully the reason for this trend.

     _________________________________________________________

     _________________________________________________________

     _______________________________________________________ [2]

 (b) Write the word equation for the process of photosynthesis below.
[2]
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5 (a) Scientists have bred a controversial fast growing, featherless chicken 
which is shown below.

  (i) In terms of respiration, explain why the fast growing chicken will 
need more food per day than a normal chicken.

     _________________________________________________________

     _________________________________________________________

     _______________________________________________________ [2]

  (ii) Suggest two advantages of this breed for chicken farmers.

     _________________________________________________________

     _______________________________________________________ [2]

  (iii) Suggest a reason why some people may not agree with breeding 
animals like this.

     _______________________________________________________ [1]

 (b) Some of the plants that we eat have had their genes changed.
  Name this process and state two advantages.

    _____________________________________________________________

    _____________________________________________________________

    _____________________________________________________________

    ___________________________________________________________ [3]
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6 (a) The diagram below shows some of the steps which led to the 
discovery of the structure of DNA.

 

Edwin Chargaff 
determined chemical 
composition of DNA

  

Maurice Wilkins 
produced first image 
of DNA using X-ray 

diffraction   

Rosalind Franklin 
produced clear DNA 
images with X-ray 

diffraction

  Name the two scientists who built on Franklin’s discovery.
  Name the process they used and state what they discovered about 

DNA structure.

    _____________________________________________________________

    _____________________________________________________________

    ___________________________________________________________ [3]

 (b) Draw a short, labelled length of DNA to show how the different 
components including the bases link together.

[3]
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 (c) Explain the base triplet hypothesis.

   _____________________________________________________________

   _____________________________________________________________

    ___________________________________________________________ [2]

THIS IS THE END OF THE QUESTION PAPER
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