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1 (a) A student investigated the energy content of biscuits using the apparatus below.

burning biscuit

water

thermometer

Source: Principal Examiner

  The results are shown below.

Type of
biscuit

Mass of 
biscuit/g

Temperature
of water at
the start/°C

Temperature
of water at
the end/°C

Rise in 
temperature/°C

chocolate 1 19 38 19

shortbread 1 20 35

custard cream 1 20 41 21

  (i) Complete the table by calculating the rise in temperature for the shortbread 
biscuit. [1]

  (ii) Using the information above, give one thing that was done to make this a 
fair test.

     [1]
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  (iii) A person who has a very active job eats a biscuit during their tea break.
   Use the results in the table to name the type of biscuit they should choose. 
   Explain your answer.

    

    

     [2]

 (b) The student then tested the biscuits for sugar using Benedict’s reagent.

  (i) Describe the method the student would use to test the biscuits for sugar.

    

    

    

     [2]

  (ii) Complete the following sentence.

   If the biscuit has a lot of sugar present, Benedict’s reagent will change 

   colour from blue to  .	 [1]
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2 (a) The graph below shows the heart rate of three women before, during and after 
exercise.

0
10 20 30 40 50

H
ea

rt 
ra

te
/b

ea
ts

 p
er

 m
in

ut
e

0

80

90

100

110

120

70

60

before

0 5 15 25 35 45 55 60

130

Kim

Laura

Margaret

Time/minutes

during after

  
  Laura has a recovery time of 25 minutes and Kim has a recovery time of  

10 minutes.

  (i) Use the graph to calculate the recovery time for Margaret.

     mins   [1]

  (ii) Use the graph and your knowledge to give two reasons why Kim is the 
fittest of the three women. 

   1.  

    

   2.  

     [2]
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 (b) The process carried out by the body to release energy for exercise is respiration. 

  Shown below is the word equation for respiration.

glucose   +   oxygen      carbon dioxide   +   water   +   energy

  (i) Complete the following sentence.

   Respiration is described as an  reaction 

   because it releases energy. [1]

  Carbon monoxide in cigarette smoke can cause smokers to be short of oxygen. 
 
  (ii) Explain fully how smoking could affect a smoker’s energy levels.

    

    

    

     [3]

  (iii) Name one other harmful substance found in cigarette smoke and describe 
its effect on the body.

    

    

     [2]
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3 Describe and explain the effect of insulin on blood glucose levels in the body.

 Your answer should also include:

 • where insulin is produced;
 • where insulin takes its effect; and
 • the condition caused by the lack of insulin in the body.

 In this question you will be assessed on your written communication skills 
including the use of specialist scientific terms. 

   

   

   

   

   

   

   

   

   

   

   

     [6]
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4 A student investigated the effect of planting density on the growth of cress seeds by 
setting up five Petri dishes with a different number of seeds in each.

 He left the Petri dishes in the same conditions for six days, then counted the number 
of seedlings that survived in each dish.

lamp

Petri dish

wet cotton wool

cress seed

Source: Principal Examiner

 The results of the investigation are shown below.

Dish Number of 
seeds sown

Number of seedlings 
that survived

Percentage of
seedlings that survived 

A 5 5 100

B 10 9 90

C 15 12 80

D 20 60

E 25 10 40

 (a) Calculate the number of seedlings that survived in dish D.

  (Show your working out.)

       [2]
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 (b) On the grid below, plot and draw a line graph showing the percentage of 
seedlings that survived against the number of seeds sown.
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     [2]

 (c) Describe the trend shown by these results.

    

    

     [1]
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 (d) The student noticed that when his seedlings were growing they all bent in the 
same direction as shown in the diagram below.

Source: Principal Examiner

  (i) Name the plant hormone involved in this growth response and explain how 
it causes the seedlings to bend towards the light.

    

    

    

     [3]

  (ii) Name this growth response. 

     [1]
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5 The diagram below shows a straight thumb and a hitchhiker’s thumb (a thumb which 
can bend backwards at a large angle).

hitchhiker’s thumbstraight thumb

Source: Principal Examiner

 The pedigree diagram below shows how hitchhiker’s thumb can be inherited in a 
family.

3 4 5 6 7

8 9

1 2

Key:  male with straight thumb  male with hitchhiker’s thumb

   female with straight thumb  female with hitchhiker’s thumb
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 The hitchhiker’s thumb allele (t) is recessive to the straight thumb allele (T).
 To have hitchhiker’s thumb you must carry two recessive alleles.

 (a) Use the information above and the pedigree diagram to answer the following 
questions.

  (i) The phenotype of individual 5 is straight thumb. What is their possible 
genotype(s)?

     [1]

  (ii) What is the phenotype of individual 1?

     [1]

 (b) Complete the Punnett square below to show the possible genotypes for offspring 
of individuals 6 and 7. 

     [2]
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 (c) A study to find out how many people in the UK had a hitchhiker’s thumb 
concluded that thumbs do not divide into two categories, instead there is a large 
range of thumb angles. 

  (i) Thumb angle is an example of what type of variation?

     [1]

  (ii) What type of graph should be used to show the results of this study?

     [1]

 Alleles are carried on structures called chromosomes within the nucleus of cells.

 (d) What name is given to the core component of chromosomes?

     [1]

 (e) It is now possible to determine what genetic conditions we may carry in our 
chromosomes using the process of genetic screening. This produces a genetic 
profile.

  (i) What name is given to the entire genetic material of an organism?

     [1]

  (ii) Suggest one reason why many people would not want this information to 
be given to insurance companies.

    

     [1]
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6 (a) The diagram below shows the nerve pathway for a reflex action.

effector

receptor

Source: Principal Examiner

  (i) Complete the pathway of the reflex arc below by naming the neurones 
involved.

 
stimulus

receptor

 neurone

effector

response

 neurone

 neurone

     
[3]
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  (ii) Name the effector in this reflex arc. 

     [1]

  (iii) How many synapses are present in this reflex arc?

     [1]

 (b) Complete the sentence below about how messages are carried in the body.

  Reflex actions involve electrical impulses passed along nerve cells whereas 

  hormones are  messengers that travel in 

  the  .	 [2]
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7 The diagram below shows a menstrual cycle.
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Source: Principal Examiner

 
  (a) On the diagram shade the days when menstruation occurs. [1]

 (b) Complete the sentences below about the role of hormones in the menstrual 
cycle.

  Just before ovulation takes place the level of a hormone called

   reaches a peak, this causes the wall of the 

  uterus to start thickening.

  If fertilisation occurs, another hormone called  

  is produced to continue the thickening of the wall of the uterus.  [2]

 (c) Name a method of contraception that can alter a woman’s hormone level and 
stop an egg being released from the ovary.  

     [1]
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 (d) Describe what will happen to the wall of the uterus if the egg is not fertilised.

     [1]

 (e) Suggest why a blockage in both oviducts of a woman will prevent her from 
getting pregnant.

    

     [1]

[Turn over
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8 (a) The photograph below shows a Gray Treefrog.

Source: © Getty Images

These frogs spend most of their day in trees feeding on insects. They can be 
affected by pesticides that they take in because the insects have eaten leaves 
treated with this chemical. The frogs in turn are eaten by snakes.

(i) Use this information to complete a food chain for the frog.
The position of the snake has been completed for you.

snake

[2]

(ii) Explain why the use of pesticides will decrease the number of Gray
Treefrogs.

[1]
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 (b) The Gray Treefrog can change its colour to match the colour of its surroundings.

  (i) Using your knowledge of natural selection explain fully why it is an 
advantage for a Gray Treefrog to be able to change its colour.

    

    

    

    

     [3]

  (ii) Name the scientist who developed the theory of natural selection.

     [1]

THIS IS THE END OF THE QUESTION PAPER
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