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1 The table shows the population in different age groups in the UK in 1971 and in 2004.

(a) Calculate the percentage increase in the 16 – 64 age group from 1971 to 2004.  Show
your working.

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

(b) For each age group, suggest one factor that could account for the change shown in the
table.  Give a different explanation in each case.

0 – 15 years ........................................................................................................................

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

16 – 64 years ......................................................................................................................

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

over 65 years ......................................................................................................................

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

SECTION  A

Answer all questions in the spaces provided.

5

Population / millions

Age group / years 1971 2004

0 – 15 14.0 11.4

16 – 64 34.7 38.9

Over 65 7.3 9.6

Total 56.0 59.9
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2 (a) Give two advantages to male birds of defending a territory during the breeding season.

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

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

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

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

(b) Describe two ways in which courtship contributes to successful mating.

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

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

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

.............................................................................................................................................
(2 marks)
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(c) Scientists investigated the reproductive success of a species of seabird.  These birds
build nests on ledges on cliffs next to the sea.  They eat fish.

The scientists recorded the height of the nests above sea level and the mean number of
offspring surviving.  The graph shows the results.

Describe and explain the relationship between the height of the nests above sea level
and the mean number of offspring surviving.

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

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

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

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

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

.............................................................................................................................................
(3 marks)
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3 (a) A dog salivates when it hears a tin being opened.

(i) Name this type of learned behaviour.

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

(ii) Describe how this learning has taken place.

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

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

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

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

S (b) Dogs do not sweat.  A dog loses body heat by panting.  This involves rapid, shallow
breathing with the tongue extended from the mouth.  The tongue is covered with
saliva.  Explain how panting causes a reduction in core body temperature.

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

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

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

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

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

.............................................................................................................................................
(3 marks)
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4 (a) The formation of atheroma may lead to myocardial infarction.  Explain how.

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

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

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

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

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

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

S (b) A person has a damaged semilunar valve between the right ventricle and the
pulmonary artery.

Suggest how this would affect the supply of oxygen to the muscles during exercise.

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

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

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

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

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

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

Turn over for the next question
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5 Growth hormone causes liver cells to produce a growth factor, IGF-1, and to release it into
the blood.  IGF-1 is a polypeptide.  There are IGF-1 receptors on the cell surface membranes
of many types of cells.

When IGF-1 binds to its receptor, it causes a phosphate group to be added to certain
enzymes.  This changes them from inactive to active enzymes.

S (a) (i) Explain why IGF-1 binds only to its receptor.

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

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

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

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

(ii) Adding a phosphate group to certain enzymes makes them active.  Using your
knowledge of proteins, explain how.

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

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

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

...................................................................................................................................
(2 marks)
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(b) Scientists investigated the effect of smoking by mothers on the growth of their babies
during pregnancy.  The scientists measured the nicotine concentration in the blood of
each mother, the birth weight of her baby and the concentration of IGF-1 in the baby’s
blood.  They measured the same factors for mothers who did not smoke.  The table
shows the results.

(i) Using the information given, describe and explain the effects of smoking by a
mother on her baby’s growth.

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

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

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

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

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

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

(ii) Suggest one explanation for the nicotine found in the blood of the mothers who
did not smoke.

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

...................................................................................................................................
(1 mark)
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Mothers who smoked at least
Mothers who did not smoke15 cigarettes per day

Mean concentration of
nicotine in the mothers’ 4.51 0.45
blood / arbitrary units

Mean birth mass of the
babies / kg 2.95 3.46

Mean concentration of
IGF-1 in the babies’ blood 2.30 7.00
/ arbitrary units
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6 The menstrual cycle in humans is controlled by hormones.  The equivalent cycle in cows is
controlled by the same hormones.  The graph shows changes in the concentration of some of
these hormones in a cow.

(a) (i) Name hormone A.  Explain your answer.

Name ........................................................................................................................

Explanation ...............................................................................................................

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

(ii) Name hormone B.  Explain your answer.

Name ........................................................................................................................

Explanation ...............................................................................................................

...................................................................................................................................
(1 mark)
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(b) Scientists can clone cows.  To do this they need to collect eggs from a cow.  Using the
graph, suggest two time periods in which the scientists should attempt to collect eggs.
Give an explanation for your answer.

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

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

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

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

(c) Describe two changes in hormone concentrations which would indicate a cow was
pregnant.

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

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

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

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

Question 6 continues on the next page
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S (d) During pregnancy, oxygen moves across the placenta from the mother’s blood into the
blood of the fetus.  The graph shows the oxygen haemoglobin dissociation curve for
the mother’s haemoglobin and for fetal haemoglobin.

Explain the advantage to the fetus of the difference in the positions of the curves.

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

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

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

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

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

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

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

.............................................................................................................................................
(4 marks)
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7 Influenza is caused by a virus.

(a) The elderly are more likely than younger people to develop influenza if they come into
contact with the virus.  Explain why.

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

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

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

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

(b) Vaccination gives protection against the influenza virus.  Explain how.

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

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

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

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

Question 7 continues on the next page
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8

S (c) One strain of the influenza virus has particular proteins on its surface.  These proteins
act as antigens.  When the antigens change, a new strain of virus is produced.

Explain what causes the structure of the antigens to change.

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

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

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

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

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

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

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

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

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

END  OF  SECTION  A

SECTION  B  IS  PROVIDED  AS  AN  INSERT
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