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 Do all rough work in this book.  Cross through any work you do not want 

to be marked.
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 You are expected to use a calculator where appropriate.
 You are reminded of the need for good English and clear presentation in 
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 Question 1(b) should be answered in continuous prose.

In this question you will be marked on your ability to:
– use good English
– organise information clearly
– use specialist vocabulary where appropriate.

Advice
 In all calculations, show clearly how you work out your answer.
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Answer all questions in the spaces provided.

 1 The photograph shows a zorse.

 A zorse is a cross between a male zebra and a female horse.
The zorse has characteristics of both parents.

 1 (a) The zorse was produced by sexual reproduction.

 1 (a) (i) What is sexual reproduction?

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

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

 1 (a) (ii) The zorse has characteristics of a zebra and a horse.

Why?

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

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

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

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

Question 1 continues on the next page
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 1 (b) Zorses are not able to breed.
Scientists could produce more zorses from this zorse by adult cell cloning.

The diagram shows how the scientists might clone a zorse.

Egg cellRemove
skin cell
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 In this question you will be assessed on using good English, organising information 
clearly and using specialist terms where appropriate.

Use information from the diagram and your own knowledge to describe how adult cell 
cloning could be used to clone a zorse.

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

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

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

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

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

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

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

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

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

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

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

 ............................................................................................................................................
(6 marks)

____
9

Turn over for the next question
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 2 The graph shows the number of people with measles in the UK between 1940 and 2010.
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 2 (a) Compare how effective introducing the measles vaccine was with introducing the MMR 
vaccine.

Use data from the graph.

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

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

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

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

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

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

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

 ............................................................................................................................................
(3 marks)
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 2 (b) The MMR vaccine was introduced in 1988.

Other than measles, which two diseases does the MMR vaccine protect against?

1 ..................................................................  2 ..................................................................
(2 marks)

 2 (c) To immunise someone against measles, a small quantity of the inactive measles 
pathogen is injected into the body.

Describe what happens in the body after immunisation to stop a person catching 
measles in the future.

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

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

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

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

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

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

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

 ............................................................................................................................................
(3 marks)

____
8

Turn over for the next question
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 3 Students investigated a food chain in a garden.

The students found 650 aphids feeding on one bean plant.
Five ladybirds were feeding on the aphids.

Stem of bean plant

Aphids

Ladybird

 3 (a) (i) Draw a pyramid of biomass for this food chain.
Label the pyramid.

(2 marks)
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 3 (a) (ii) The biomass in the five ladybirds is less than the biomass in the bean plant.

Give two reasons why.

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

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

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

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

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

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

 3 (b) The carbon in dead bean plants is returned to the atmosphere via the carbon cycle.

Describe this part of the carbon cycle.

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

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

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

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

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

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

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

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

 ............................................................................................................................................
(4 marks)

____
8

Turn over for the next question
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 4 The human body produces many hormones.

 4 (a) (i) What is a hormone?

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

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

 4 (a) (ii) Name an organ that produces a hormone.

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

 4 (a) (iii) How are hormones transported to their target organs?

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

 4 (b) Describe how the hormones FSH, oestrogen and LH are involved in the control of the 
menstrual cycle.

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

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

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

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

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

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

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

 ............................................................................................................................................
(3 marks)

____
6

(10)
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 5 The Blue-moon butterfly lives on a small island called Samoa, in the Pacific Ocean.

 In 2006 Blue-moon butterflies almost became extinct.

Wolbachia bacteria killed males before they could hatch from eggs.  Only females were 
resistant to the bacteria.

In 2006 the number of male Blue-moon butterflies had decreased to only 1 per cent of the 
population.  Two years later, the number of males was equal to the number of females.

 5 (a) Scientists believe that a change in a gene suddenly occurred to make some males 
resistant to the bacteria.

What scientific term describes a change in a gene?

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

 5 (b) The numbers of male Blue-moon butterflies in the population increased quickly after the 
new form of the gene had appeared.

Suggest why.

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

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

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

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

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

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

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

 ............................................................................................................................................
(4 marks)

____
5

(11)
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 6 Drugs must be trialled before the drugs can be used on patients.

 6 (a) (i) Before the clinical trials, drugs are tested in the laboratory.
The laboratory trials are not trials on people.

What is the drug tested on in these laboratory trials?

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

 6 (a) (ii) Drugs must be trialled before the drugs can be used on patients.

Give three reasons why.

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

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

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

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

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

 ............................................................................................................................................
(3 marks)

 6 (b) Read the information about cholesterol and ways of treating high cholesterol levels.

Diet and inherited factors affect the level of cholesterol in a person’s blood.
Too much cholesterol may cause deposits of fat to build up in blood vessels and reduce 
the flow of blood.  This may cause the person to have a heart attack.
Some drugs can lower the amount of cholesterol in the blood.

The body needs cholesterol.  Cells use cholesterol to make new cell membranes and 
some hormones.  The liver makes cholesterol for the body.

Some drugs can help people with high cholesterol levels.

Statins block the enzyme in the liver that is used to produce cholesterol.
People will normally have to take statins for the rest of their lives.  Statins can lead to 
muscle damage and kidney problems.  Using some statins for a long time has caused 
high numbers of deaths.

Cholesterol blockers reduce the absorption of cholesterol from the intestine into the 
blood.
Cholesterol blockers can sometimes cause problems if the person is using other drugs.

(12)
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 Evaluate the use of the two types of drug for a person with high cholesterol levels.

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

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

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

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

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

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

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

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

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

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

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

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

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

 ............................................................................................................................................
(6 marks)

____
10

Turn over for the next question
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 7 The diagram shows the nervous pathway used to coordinate the knee-jerk reflex.
When the person is hit at point P, the lower leg is suddenly raised.

P

BA

C

Receptor

Synapse
Spinal cord

Muscle

 7 (a) Name neurones A, B and C.

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

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

C  ........................................................................................................................................
(3 marks)

 7 (b) The receptor in the muscle in the leg is sensitive to a stimulus.

Suggest the stimulus.

 ............................................................................................................................................
(1 mark)
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 7 (c) Describe what happens at the synapse during this reflex.

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

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

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

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

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

 ............................................................................................................................................
(3 marks)

____
7

Turn over for the next question
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 8 Squirrels live in woodland.

 Table 1 shows:
 the total area of England, Scotland and Wales
 the area of different types of woodland in these countries.

Table 1

Country
Total area of 

country in 
thousands of km2

Area of woodland in thousands of km2

Coniferous 
woodland

Broadleaf 
woodland Total

England 130  3.6 7.8 11.4

Scotland  79 10.4 3.0 13.4

Wales  21  1.9 0.9  2.8

 8 (a) Look at the data for the three countries.  Estimate which country has the greatest 
proportion of its area suitable as a habitat for squirrels.

Support your answer with relevant figures.

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

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

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

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

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

 ............................................................................................................................................
(2 marks)
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 8 (b) The maps show the distribution of grey squirrels and red squirrels in England, Scotland 
and Wales.

Grey Squirrel

Scotland Scotland

Wales Wales
England England

Squirrels

Red Squirrel

Key

No squirrels

 Scientists suggested that the distribution of grey squirrels and red squirrels is linked to 
the type of trees in woodlands.

 8 (b) (i) The information for England and Scotland supports this suggestion.

How?

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

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

 8 (b) (ii) Give one piece of evidence that contradicts this suggestion.

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

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

Question 8 continues on the next page
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 8 (c) Red squirrels are native to the UK.
Grey squirrels were introduced to the UK from the USA over 100 years ago.

Table 2 gives information about the two types of squirrel.

Table 2

Grey squirrel Red squirrel

Population in UK 2.5 million 140 000

Main food types Seeds, nuts, tree bark, 
birds’ eggs, young birds

Cones from coniferous trees, 
nuts, tree bark, berries

Health Can become immune to 
parapox virus

Cannot become immune to 
parapox virus

Reproduction Up to 9 young, twice a year Up to 6 young, twice a year

Survival rate of young 
in mixed populations 41 % 14 %

Length of life 2 – 4 years Up to 7 years

 In most parts of the UK the population of grey squirrels is increasing, but the population 
of red squirrels is decreasing.

Suggest why.

Use information from Table 2.

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

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

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

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

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

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

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

 ............................................................................................................................................
(3 marks) ____

7
END  OF  QUESTIONS
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