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Answer ALL the questions.  Write your answers in the spaces provided.

1. For each question (a) to ( j), choose the correct answer.  Put a cross ( ) in the correct box.

 (a) The picture shows a living organism.  Put a cross ( ) in the correct box.

  The living organism is

 A a virus

 B a bacterium

 C a plant

 D an animal
(1)

 (b) The diagram shows a typical animal cell.  The cell membrane is labelled.
  Put a cross ( ) in the correct box.

  The cell membrane 

 A carries out respiration

 B controls what enters the cell

 C contains genetic material

 D collects energy from sunlight
(1)

cell membrane
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 (c) The diagram shows a group of similar animal cells.  Put a cross ( ) in the correct 
box.

  A group of similar cells is known as

 A an organelle

 B a tissue

 C an organ

 D a system
(1)

 (d) This is a section through a structure found in the human body.  It has very thick elastic 
walls and carries blood away from the heart.  Put a cross ( ) in the correct box.

  The structure is  

 A an artery

 B a bronchus

 C the oesophagus

 D a vein
(1)

 (e) The skin, kidneys and lungs are all involved in

 A digestion

 B excretion

 C reproduction

 D transport
(1)
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 (f) The photograph shows three people sampling plants.  Put a cross ( ) in the correct 
box.

  The frame used to sample plants is called a

 A  habitat

 B transect

 C trap

 D quadrat 
 (1)

 (g) Which part of blood is involved in clotting?  Put a cross ( ) in the correct box.

 A haemoglobin

 B white cells

 C platelets

 D antibodies 
 (1)

 (h) The gas used in aerobic respiration is

 A carbon dioxide

 B nitrogen

 C hydrogen

 D oxygen 
 (1)
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 (i) This is a diagram of a human sperm.  Put a cross ( ) in the correct box.

  The number of chromosomes in a human sperm is

 A   2

 B 23

 C 26

 D 46
 (1)
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 (j) The heart rate of an athlete was measured during and after a race.  

  The results are shown on the graph.

  How long did it take for the heart rate to return to 60 beats per minute after the end 
of the race?  Put a cross ( ) in the correct box.

 A 23 seconds

 B 27 seconds

 C 32 seconds

 D 55 seconds
(1) Q1

(Total 10 marks)
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2. The diagram shows a section through an eye.

 (a) Choose words from the box to label parts A, B, C and D.

cornea        iris        lens        nerve        pupil        retina

(4)

 (b) (i) Write the letter of the part that controls the amount of light entering the eye.

    ................................................................................................................................
(1)

  (ii) Write the letter of the part that contains light-sensitive cells.

    ................................................................................................................................
 (1) Q2

(Total 6 marks)

A .................................

C .................................

B .................................

D .................................

E
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3. The diagram shows a food chain from a pond.

 water plant small fish large fish

 (a) In the space below, draw and label a pyramid of biomass for this food chain.

(2)

 (b) (i) What will happen to the number of large fish if people catch many of the small 
fish?

    ................................................................................................................................
(1)

  (ii) Give a reason for your answer.

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

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

    ................................................................................................................................
(1) Q3

(Total 4 marks)
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Q4

(Total 5 marks)

4. The diagram shows part of the water cycle.  Parts of the diagram are labelled A, B 
and C.

 (a) Use the words in the box to complete the table.

condensation     evaporation       precipitation     respiration     transpiration

Letter Name of process

A

B

C

(3)

 (b) Describe how trees are involved in the water cycle.

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

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

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

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

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

   .......................................................................................................................................
(2)

land

sea

A

C
B
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5. The diagram shows structures in the thorax.

 (a) Use a line and the letter T to label the trachea.
(1)

 (b) Use suitable words to complete the following sentences about structures in the 
thorax.

  The trachea is supported by rings of  ..........................................................................  .

  Intercostal muscles are found between the  .................................................................  .

  Gas exchange takes place in the  .................................................................................  .
(3)

 (c) Describe how the diaphragm helps a person to breathe in.

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

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

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

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

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

   .......................................................................................................................................
(3) Q5

(Total 7 marks)

diaphragm
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6. The diagram shows the results of an experiment to find out how temperature affects
the amount of gas produced by a water plant.  The plants in the beakers were identical.  
Each beaker was placed in the light but at a different temperature. 

  (a) In which beaker was most gas produced?

   .......................................................................................................................................
(1)

 (b) Suggest which beaker was kept at the lowest temperature.  Explain your answer.

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

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

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

   .......................................................................................................................................
 (2)

 (c) Light intensity and temperature affect the amount of gas produced by these plants.  
Name two other factors that could affect the amount of gas produced.

  1  ....................................................................................................................................

  2  ....................................................................................................................................
 (2)

A CB

water plant
beaker

water

test tube
gas

Q6

(Total 5 marks)
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7. The flow chart shows stages in the production of yoghurt.

Milk heated to 95°C Milk cooled Lactobacillus added to the milk

 (a) Why is the milk cooled before the Lactobacillus is added? 

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

   .......................................................................................................................................
(1)

 (b) Yoghurt takes about five hours to make.  The table shows how the pH of the milk 
changes over the first hour.

Time in minutes 0 15 30 45 60

pH 7.0 6.8 6.7 6.6 6.5

  (i) Describe what happens to the pH in the first hour.

    ................................................................................................................................
(1)

  (ii) Describe the changes that take place in the milk over the next four hours in the 
production of the yoghurt.

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

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

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

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

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

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

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

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

    ................................................................................................................................
(3)
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 (c) Mary makes her own yoghurt, but one day she forgot to heat the milk at the start.

  Suggest why the yoghurt she made did not taste very nice.

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

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

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

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

   .......................................................................................................................................
(2) Q7

(Total 7 marks)
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8. The diagram shows part of a nephron in a kidney.

 The table shows concentrations of some substances in the blood vessel that enters the 
kidney and also in the blood vessel leaving the kidney.

Substance Concentration in blood vessel 
entering the kidney

Concentration in blood vessel 
leaving the kidney

Glucose high high

Protein high high

Salts high low

Urea high low

 (a) Name one substance that the kidney excretes. 

   .......................................................................................................................................
(1)

 (b) Protein does not enter the Bowman’s capsule from the glomerulus.  Explain why.

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

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

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

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

   .......................................................................................................................................
(2)

blood 
in

Bowman’s 
capsule

glomerulus

blood 
out

to bladder
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 (c) Glucose is filtered out of the blood into the Bowman’s capsule, but it is not usually 
present in urine.  Explain why.

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

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

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

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

   .......................................................................................................................................
 (2)

 (d) Suggest what would happen to the concentration of urine produced by a person after 
vigorous exercise.

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

   .......................................................................................................................................
(1) Q8

(Total 6 marks)
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9. The table shows some characteristics of different types of organism.

 Complete the empty boxes in the table by giving an example of each type of organism, and 
by writing the word YES or NO to show whether the type of organism is multicellular or 
not. 

 Some of the boxes have been completed for you.

Type of organism Example Multicellular

plants YES

animals

bacteria Lactobacillus

viruses NO
Q9

(Total 5 marks)
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10. In an area of rainforest, there were plans to cut down lots of trees (deforestation) to build 
a new road.  Some people did not want this to happen, but some people did.

 (a) Suggest two reasons why some people wanted the road to be built.

  1  ....................................................................................................................................

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

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

  2  ....................................................................................................................................

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

   .......................................................................................................................................
(2)

 (b) Describe two biological effects that may occur as a result of deforestation.

  1  ....................................................................................................................................

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

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

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

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

  2  ....................................................................................................................................

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

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

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

   .......................................................................................................................................
(4) Q10

(Total 6 marks)
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11. The drawing shows a flowering plant. 

 (a) (i) Name the part of the flower that produces pollen.

    ................................................................................................................................
(1)

  (ii) Use a line and the letter P to label this part on the drawing.
(1)

  (iii) Explain what is meant by the term pollination.

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

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

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

    ................................................................................................................................
(2)

 (b) The stem and leaves of the plant grow upwards.  Name one stimulus that makes them 
grow upwards.

   .......................................................................................................................................
 (1)
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 (c) The leaves produce glucose by photosynthesis.

  (i) Write the word equation for photosynthesis.

    ................................................................................................................................
(2)

  (ii) Describe how the structure of the leaf is adapted to help obtain the gas required 
for photosynthesis.

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

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

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

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

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

    ................................................................................................................................
(2) Q11

(Total 9 marks)
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12. A teacher was helping to prepare an athlete for a marathon.  The teacher measured the 
heart rate of the athlete every ten minutes during a training session lasting one hour.  The 
results are shown in the table.

Time in minutes Heart rate in beats per minute

 0  66

10  77

20  88

30 100

40 122

50 124

60 123

 (a) Describe the pattern shown by the results.

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

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

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

   .......................................................................................................................................
(2)

 (b) Name the hormone responsible for the change in heart rate during exercise.

   .......................................................................................................................................
(1)

 (c) How would you expect the results to be different in someone who smokes?  Give a 
reason for your answer.

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

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

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

   .......................................................................................................................................
(2)

 (d) Name one system in the body, other than the circulatory system, that is affected by 
smoking.

   .......................................................................................................................................
(1) Q12

(Total 6 marks)
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13. John ate some rice.  The rice contained starch. 

 Describe how the starch is broken down in the digestive system.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  .............................................................................................................................................. Q13

(Total 6 marks)



Leave 
blank

22

*N31375A02224*

Q14

(Total 8 marks)

14. People with diabetes may not produce enough insulin and so are unable to control their 
blood glucose level.  To overcome this, they inject themselves with insulin in the leg.

 The passage below describes how the injected insulin travels from the leg to the liver.  Use 
suitable words to complete the sentences in the passage.

 The insulin travels to the heart in a blood vessel called the ……………………………,

 the largest vein in the body.  Blood enters a chamber called 

 the right ……………………………., and passes to the right ventricle before being 

 pumped in the pulmonary artery to the ……………………………. .  Backflow of 

 blood is prevented by atrio-ventricular and semilunar ……………………………. .  The 

 blood containing insulin returns to the heart in the pulmonary vein.  It then leaves the 

 heart in the ……………………………., the largest artery in the body.  Finally, the 

 insulin is taken into the liver by the ……………………………. artery.  When insulin 

 reaches the liver cells it causes the conversion of ……………………………. into an 

 insoluble carbohydrate called ……………………………. .
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15. The techniques of selective breeding and micropropagation (tissue culture) can be used 
together to produce large numbers of plants with desired characteristics.

 (a) The table shows the steps taken to produce plants using selective breeding. 

  Complete the table by using numbers to show the correct order of the steps.

Step Order of step

repeat crosses for several generations

cross parent plants to produce more offspring

identify parent plants with desired characteristics

select offspring with desired characteristics

(3)

 (b) Give two reasons why micropropagation (tissue culture) is a useful technique to use 
after a selective breeding programme.

  1  ....................................................................................................................................

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

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

  2  ....................................................................................................................................

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

   .......................................................................................................................................
(2) Q15

(Total 5 marks)
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16. The table below shows the crop yield of three different crops when grown in soil and in 
liquid fertiliser.

Crop grown 
in

Crop yield

Tomatoes 
in kg per plant

Potatoes 
in tonnes per hectare

Rice 
in kg per hectare

soil 5.4 12.1  551

liquid fertiliser 9.0 26.3 1652

 (a) Name the mineral ion in soil and in liquid fertiliser that helps plants make 
chlorophyll.

   .......................................................................................................................................
(1)

 (b) Calculate the percentage increase in the growth of tomatoes in liquid fertiliser 
compared to those grown in soil.  Show your working.

Answer ..........................
(2)

 (c) Suggest why the growth of all the crops was better in liquid fertiliser than it was in 
the soil.

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

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

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

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

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

   .......................................................................................................................................
(2)

TOTAL FOR PAPER: 100 MARKS

END

Q16

(Total 5 marks)


