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INSTRUCTIONS TO CANDIDATES

Write your name clearly in capital letters, your Centre
Number and Candidate Number in the boxes on the
first page.

Use black ink. Pencil may be used for graphs and
diagrams only.

Read each question carefully and make sure that
you know what you have to do before starting your
answer.

Answer ALL the questions.

Write your answer to each question in the space
provided, however additional paper may be used if
necessary.

INFORMATION FOR CANDIDATES

The number of marks is given in brackets [ ] at the
end of each question or part question.

The total number of marks for this paper is 55.

Where you see this icon you will be awarded a
mark for the quality of written communication
in your answer.
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1

Answer ALL the questions.

Look at the article ‘WIDE HIPS INCREASE RISK OF
BREAST CANCER’.

Use the information to answer the questions.

(a) Before this study, scientists had already
discovered that high levels of oestrogen could
increase the risk of breast cancer.

How did they discover this?

[2]

(b) Scientists call wide hips a RISK FACTOR for
developing breast cancer.

Explain what is meant by a risk factor.

[1]

(c) The study used data from more than 6000 women.

Why did the study use such a large number of
women?

[1]




(d) The research used data from a previous study

(e)

using a synthetic hormone.

The scientists’ research was published in a
scientific journal.

Before the magazine agreed to publish the
research it was PEER REVIEWED.

Explain what is meant by peer review and why
scientists regard it as important.

[2]

Suggest how this research can be used to reduce
the risk of breast cancer in future generations.

[2]




(f) The risk factor of wide hips, which is linked
to breast cancer, could be passed from one
generation to the next.

Use scientific ideas to explain what this means.

[2]

(g) David reads the research article. He thinks that the
article concludes that wide hips in a mother cause
breast cancer in her children.

Is David’s conclusion correct?

Explain your answer.

[2]
[Total: 12]




2 Energy is transferred between living organisms in a
food web.

Explain how this process happens.
Use the following terms in your answer.

AUTOTROPHS CHEMICAL ENERGY

HETEROTROPHS SUN

[2]
[Total: 2]




3 Rachael wants to find the percentage (%) of biomass
in a soil sample.

This is the data she collected.

massin g
soil sample 150
soil after drying at 80°C 140
soil after heating at 200°C 110

Calculate the percentage biomass in Rachael’s soil
sample of 150g.

Show your working.

% [2]

[Total: 2]



4 Neil collects data about the feeding of different
organisms.

He draws a diagram to show the energy in joules at
each stage of a food chain.

blue tit 1500
ladybird 15000
greenfly 150000

rose bush 1500000

(a) What is the percentage of energy transferred at
each stage of the food chain?

% [1]

(b) The percentage of energy transferred is not 100%.

Explain why.

[2]




(c) Food chains and pyramids rarely have more than
four stages.

Explain why.

[1]
[Total: 4]
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5 Plants produce food by the process of
photosynthesis.

(@) Complete the WORD equation to show this
process.

light
-+ — 4

[2]
(b) The rate of photosynthesis can be limited.

Which of the following pairs of factors may limit
the rate of photosynthesis?

Put a tick (v') in the boxes next to the correct
answers.

glucose and oxygen

temperature and carbon dioxide

light and oxygen

oxygen and temperature

carbon dioxide and light

glucose and temperature

light and glucose

[2]
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(c) The energy transferred by photosynthesis is
released in respiration.

This energy can be used by plants to make
polymers.

(i) Name a polymer that a plant can make from
just glucose.

[1]

(i) Name a polymer that can be made from amino
acids.

[1]
[Total: 6]

6 This question is about sickle-cell anaemia.

(a) Describe what happens in sickle-cell anaemia by
completing the following sentences.

People with sickle-cell anaemia have a faulty allele

which can cause their

cells to become sickle shaped.
Not all people with this allele show the serious
symptoms of sickle-cell anaemia. This is because

the allele is . [1]

12



(b) The table shows some different genotypes.

DESCRIPTION GENOTYPE
healthy person HH
carrier of sickle-cell anaemia Hh
person with sickle-cell anaemia hh

Write down the genotype that DOES NOT give

some protection from malaria.

[1]

(c) The frequency of the sickle-cell allele is greater in

some populations than others.

Explain why.

[2]

13

[Total: 4]



7 This question is about new technologies.
(a) The diagram shows the structure of a bacterium.

Complete the labels.

[2]
(b) Bacteria can be genetically modified.

Describe the main stages in the process of genetic
modification.

Use the following words in your explanation.

ISOLATED TRANSFERRED VECTOR

[3]

14



(c) Plants can be genetically modified.

Some genetically modified plants have been
released into the environment.

There are implications for releasing genetically
modified organisms into the environment.

Some of the implications are ECONOMIC, some
are SOCIAL and some are ETHICAL.

Look at the following statement.

e Some people think that we should not alter an
organism’s DNA under any circumstances.

Which of these three implications applies to this
statement?

Explain your answer.

[2]
[Total: 7]
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8 Energy released during aerobic respiration is used
to make a chemical called ATP which is used by our
muscles.

(a) Which of the following statements about ATP are
true?

Put ticks (v') in the boxes next to the correct
answers.

ATP contains a readily available supply of
energy for our muscles.

Surplus energy from respiration is transferred
to ATP as a long term energy store.

Energy from ATP causes muscle tissue to
contract.

ATP is converted to lactic acid during
anaerobic respiration.

During respiration more ATP is used than is
released.

[2]
(b) Muscles can also use anaerobic respiration.

Complete the word equation for anaerobic
respiration in muscle cells.

— + energy

[2]
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(c) Anaerobic respiration is an example of a
biochemical process.

Draw a straight line to join each

BIOCHEMICAL PROCESS with its correct

statement in COLUMN A and its correct statement

in COLUMN B.
COLUMN A BIOCHEMICAL
PROCESS
uses light aerobic
energy to respiration

make glucose

COLUMN B

does not
involve carbon
dioxide

releases a
small amount
of energy

per glucose
molecule

photosynthesis

releases a
large amount
of energy
per glucose
molecule

releases
energy during
rest

anaerobic
respiration
in muscles

17

does not
take place in
muscles

[4]




(d) Anaerobic respiration results in an oxygen debt.
Describe what is meant by oxygen debt.

/ One mark is for a clear, ordered answer.

[2 + 1]

[Total: 11]
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9 Look at the picture of human blood.
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(a) Complete the table.
NAME OF FUNCTION OF
COMPONENT COMPONENT
A
B
C

19
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(b) Nina’s blood group is AB.

Five different students were asked to explain what
this means.

These are their answers. Some are correct and
some are not.

Nina has ...

... AB antibodies on her red blood cells.

.. no AB antibodies in her plasma.

... AB antigens in her plasma.

.. no AB antigens on her red blood cells.

... AB antigens on her red blood celis.

Use the answers to help you explain what being
blood group AB means.

[2]
[Total: 5]
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10 Ann sprains her elbow.

After Ann was treated in hospital she starts
physiotherapy.

The physiotherapist takes measurements to assess
Ann’s progress.

What factors need to be taken into account when
analysing these measurements?

[2]
[Total: 2]

END OF QUESTION PAPER
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