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Questions 1 to 16 must be answered by Foundation tier candidates only.
Higher tier candidates start at question 17.

 Population explosion

Emma’s rabbits were kept in a small hutch.  When the rabbits had babies she moved them into 
a larger hutch in the garden.  A fox broke into the larger hutch and killed some of the babies but 
some of the babies escaped into the wild.

1. The rabbits had to be moved out of the smaller hutch because

 A they were short of food
 B they were short of space
 C they had too much food
 D they had too much space

2. What is the name given to an animal such as the fox which hunts another animal for food?

 A omnivore
 B herbivore
 C predator
 D prey

3. The number of foxes increased.  How would this affect the number of rabbits in the wild?

 A the number of rabbits would stay the same
 B the number of rabbits would decrease
 C the number of rabbits would increase
 D every rabbit would die

4. Male foxes would compete with each other for

 A green grass
 B predators
 C sunlight
 D female foxes
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Potted plant

5. Jane has a potted plant which she waters every day.

 Jane’s plant needs water for

 A photosynthesis
 B pollination
 C respiration
 D  food

6. Jane’s plant needs to take in

 A glucose
 B carbon monoxide
 C carbon dioxide
 D nitrogen

7. Jane’s plant is part of the carbon cycle because it carries out

 A respiration only
 B photosynthesis only
 C respiration and photosynthesis
 D neither respiration nor photosynthesis

8. Jane grows more plants in her father’s greenhouse. 
 The greenhouse will help her plants to grow because

 A global warming occurs in a greenhouse
 B light is trapped in a greenhouse
 C temperature can be controlled in a greenhouse
 D  fertiliser can only be used in a greenhouse
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Matilda’s heart rate

Matilda is measuring her heart rate before the start of a race.

9. Matilda is measuring her heart rate by pressing her fingers on 

 A an artery 
 B a vein 
 C a capillary 
 D a bone

10. Matilda thought it would be better to use a heart rate monitor rather than taking her pulse.
 This is because 

 A heart rate monitors are quicker to use
 B humans cannot count
 C heart rate monitors are more precise
 D humans are more accurate

Matilda also measured her heart rate at the end of the race.
She produced a graph showing her heart rate before and after the race. 

200
180
160
140
120
100
80
60
40
20
0

heart rate in
beats per

minute

before race after race



H32988A 5 Turn over

11. At the end of the race Matilda’s heart rate had increased by

 A 60 beats per minute
 B 120 beats per minute
 C 180 beats per minute
 D 200 beats per minute

12. Matilda’s heart rate increased during the race because her muscles needed more

 A carbon dioxide
 B lactic acid
 C air
 D oxygen

The angler fish

The angler fish lives in the ocean.  It has a very dark body, sharp teeth and big eyes that are very 
sensitive to light.  It gives out light from a tiny organ which hangs in front of its mouth.

13. The special features that help the angler fish survive in the ocean are called

 A adaptations
 B alterations
 C modifications 
 D variations

14. What are the most likely environmental conditions in the deep ocean?

 A light with low pressure
 B light with high pressure
 C dark with low pressure
 D dark with high pressure
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15. Why does the angler fish have a black body?

 A to absorb light and attract predators
 B to reflect light and prevent prey from seeing it
 C to reflect light and repel predators
 D to absorb light and prevent prey from seeing it

16. What is the most likely purpose of the light producing organ in front of the angler fish’s 
head?

 A to enable it to see predators and prey in the area
 B to enable it to be seen by predators and prey in the area
 C to attract prey
 D to attract predators
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Higher tier candidates start at question 17 and answer questions 17 to 40.
Questions 17 to 24 must be answered by all candidates: Foundation tier and Higher tier.

Bacteria

A health inspector was investigating a case of food poisoning.  He took a swab from a dishcloth in the 
kitchen of a restaurant.  The bacteria from the swab were cultured on agar jelly in a Petri dish.

17. What would the control be for this investigation?
 A Petri dish

 A without agar jelly and with a swab of bacteria
 B with agar jelly and no swab of bacteria
 C without agar jelly or a swab of bacteria
 D with agar jelly and a swab of bacteria

18. It is most likely that each bacterium on the Petri dish

 A grew large enough to be seen
 B reproduced so that colonies could be seen
 C changed colour so that they could be seen
 D evolved so that they could be seen

19. The best way to measure the amount of growth of these bacteria would be to weigh the

 A wet mass of bacteria and agar
 B dry mass of bacteria and agar
 C wet mass of bacteria only
 D dry mass of bacteria only

20. How do bacteria reproduce?

 A by mitosis
 B by genetic modification
 C by regeneration
 D by selective breeding
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Fish tank

Humphrey has a fish tank.  He was told that it was important to grow water plants in the tank because 
they produced a gas that the fish needed. 

Humphrey wanted to find out if light affected the amount of gas produced by a water plant. He set up 
the apparatus below.

21. Which row of the table shows the gas produced by the water plant and the reason why it was 
needed by the fish?

gas produced by the water 
plant reason needed by the fish

A oxygen respiration

B oxygen photosynthesis

C carbon dioxide respiration

D carbon dioxide photosynthesis

22. Humphrey decided not to count the number of bubbles produced. Instead, he measured the 
volume of gas produced in the cylinder. 

 He said this would give him a result that was more
 
 A inaccurate
 B variable
 C reliable
 D  valuable
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23. Humphrey then measured the volume of gas produced by the water plants at different light 
intensities.  He made sure that all plants were kept at room temperature.

 Which graph best shows his results?

24. Why did Humphrey keep all of his light intensity experiments at room temperature?

 A  light intensity depends on temperature 
 B temperature is a limiting factor for photosynthesis 
 C room temperature is the optimum for photosynthesis 
 D the fish is cold blooded 

TOTAL FOR FOUNDATION TIER PAPER: 24 MARKS

Foundation tier candidates do not answer any more questions after question 24.
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Questions 25 to 40 must be answered by Higher tier candidates only.
Foundation tier candidates do not answer questions 25 to 40.

Growth and weight gain

In the year 2000, data was collected in Britain on adults aged 18 or over. 
The body mass of individuals was measured and sorted into various categories.  
An example of the results is shown below.

Use the chart above to answer questions 25 and 26.

25. The percentages for each age group in this chart do not add up to 100%.
 The most likely reason for this is that

 A the people carrying out the study did not sample everybody
 B there were people who did not fit into any of the three categories shown
 C there were errors made in every calculation
 D there were people who were outside the age range

26. What percentage of 25–44 year olds were neither overweight nor obese?

 A 24.2%
 B 34.6%
 C 39.5%
 D 41.2%
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27. The number of times that a cell can divide is known as the Hayflick limit.
 Cells which do not have a Hayflick limit include

 A cancer cells and stem cells
 B stem cells and sex cells
 C sex cells and liver cells
 D liver cells and cancer cells

28. Plants grow because their

 A cells get steadily larger
 B cells get steadily longer
 C cells elongate and divide
 D cells elongate and enlarge

Nitrates

29. Nitrates are important minerals for plant growth. They are absorbed into root cells by active 
transport. 

 Which row of the table shows the conditions necessary for active transport to take place?
 

concentration of
nitrates in soil

concentration of
nitrates in root cells energy required?

A High Low Yes

B High Low No

C Low High Yes

D Low High No

30. Some bacteria help to increase the amount of nitrate in the soil by using nitrogen gas from the 
air. 

 These bacteria are called

 A decomposers
 B denitrifying
 C nitrifying
 D nitrogen fixing
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The over-use of fertiliser on a field can cause problems in nearby rivers.

31. Nitrate fertiliser is used by farmers to promote the growth of crop plants. 
 This is because nitrates are essential in

 A protein formation
 B vacuole formation  
 C respiration
 D photosynthesis

32.  Over-use of fertilisers by farmers can harm the environment.  
 The effect of nitrates on rivers is

 A an increase in the growth of bacteria causing a decrease in algal growth
 B an increase in the growth of algae leading to lack of oxygen
 C a decrease in the growth of bacteria leading to lack of oxygen 
 D a decrease in the growth of algae causing an increase in bacteria
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Mitosis and meiosis

The micrographs show the different stages in mitosis, starting with the parent cell at micrograph 1.

                             1                                2                               3

                             4                                5                               6

33. Genetic material is visible inside all the cells and two new daughter cells can be seen in 
micrograph 6.

 Which statement is true about mitosis?

 A half the original genetic material is found in each new daughter cell
 B double the original genetic material is found in each new daughter cell
 C identical genetic material is found in the parent and each new daughter cell
 D the two daughter cells contain identical genetic material which is different from the  

parent cell

34. In micrograph 5

 A the chromosomes are splitting in half and spindle fibres are pulling them to the edges 
of the cell

 B the chromosomes are splitting in half and the cell wall is pulling them to the edges of 
the cell

 C replica sets of chromosomes are being pulled to the edges of the cell membrane by 
spindle fibres

 D replica sets of chromosomes are being pulled by the cell wall to the edge of the cell
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35. Mitosis is carried out by

 A all body cells including gametes
 B all gametes
 C female gametes only
 D all body cells except gametes

36. The two statements are about cell division. 

  1    Four genetically identical cells are formed from a parent cell in meiosis.
  2    Two genetically identical cells are formed from a parent cell in mitosis. 

 Which of these statements are true?

 A 1 only 
 B 2 only
 C both 1 and 2
 D neither 1 or 2

Making proteins

 DNA and RNA are important molecules required for making proteins.

37. RNA differs from DNA because RNA is

 A single stranded and A pairs with T
 B single stranded and A pairs with U
 C double stranded and A pairs with T
 D double stranded and A pairs with U

38. When a cell makes protein, the

 A DNA that leaves the nucleus attaches to ribosomes in the cytoplasm 
 B DNA that leaves the nucleus attaches to amino acids in the cytoplasm
 C RNA that leaves the nucleus attaches to ribosomes in the cytoplasm
 D RNA that leaves the nucleus attaches to amino acids in the cytoplasm 



39. The statements are about protein synthesis.

  1    Triplets of bases code for DNA.
  2    Ribosomes join to form amino acids.

 Which of these statements are true?

 A 1 only
 B 2 only
 C 1 and 2
 D neither 1 nor 2

40. The statements are about making proteins using genetically modified bacteria which are 
cultivated in fermenters.

  1    Aseptic conditions are always essential.
  2    The fermenter is heated by a water jacket.
  3    Oxygen from respiration is removed through valves.

 Which statements are true?

 A 1 and 2 only
 B 2 and 3 only
 C 1 and 3 only
 D none

TOTAL FOR HIGHER TIER PAPER: 24 MARKS

END

H32988A 15



H32988A 16 

BLANK PAGE


