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Answer all questions in the spaces provided.

(a) (i) What name is given to an enzyme which catalyses the breakdown of protein?

(1 mark)
(i) What product is formed when protein is broken down by the enzyme?
(1 mark)
The table shows the effect of pH on the activity of an enzyme which catalyses the breakdown of
protein.
pH 1.0 2.0 3.0 4.0 5.0
Rate of formation of product 10.5 23.0 10.5 25 0.0
in mmol per minute
(b) Draw a graph of the data in the table.
25
20
15
Rate of formation
of product in
mmol per minute
10
5
0
1 2 3 4 5 6
pH
(3 marks)
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(¢) The enzyme is produced by the human digestive system.

(i) At what pH does this enzyme Work DESt? ........ccccvevieriieiiieiieiieie e
(1 mark)
(ii) Suggest which part of the digestive system produces this enzyme.
(1 mark)
(d) Why is it necessary to break down proteins in the digestive system?
(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
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2 Hormones are sometimes used to regulate human reproduction.

(a) (i) What is a hormone?

(b) Describe the benefits and possible problems that may result from the use of hormones
to regulate human reproduction. You should refer to fertility drugs and contraceptives in your
answer.

1o gain full marks in this question you should write your ideas in good English. Put them into
a sensible order and use the correct scientific words.

(4 marks)
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3 In December 1952, there was a thick fog in London. The graph shows changes in the amounts
of sulphur dioxide and smoke in the air and the number of people dying during this period.
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(a) Describe one human activity which releases sulphur dioxide into the air.

(b) Human deaths during this period were caused mainly by lung diseases.

(i) Why were the lungs particularly affected?

- 4000
- 3600
- 3200
- 2800
- 2400
Smoke in
| 2000 micrograms
i per m3
- 1600
- 1200
- 800
- 400
0
15
(1 mark)
(1 mark)

(ii)) Give evidence from the graph which suggests that sulphur dioxide might have caused

these deaths.
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4 Hepeatitis B is a liver disease caused by a virus. The virus is found in body fluids such as blood, saliva
and urine. Diagram 1 shows the structure of the virus in cross section.

Diagram 1

(a) Name structures A and B.

(2 marks)

(b) The human body has several natural defences against viruses. Some of these prevent viruses
from entering the body. Others act once the viruses have entered.

(i) Give two ways in which the body stops viruses from entering.

L e bbbt b e b e eaea
ettt h et h b et a e h e R et a bt a e Rt sttt nesh et et cnenneneeaee
(2 marks)
(ii)) Diagram 2 shows a white blood cell attacking a group of viruses.
Complete diagram 2 by drawing the 2nd stage.
Viruses
4-?3-:} -."l':‘
N — '
1st Stage 2nd Stage 3rd Stage
Diagram 2
(1 mark)
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(iii) What type of chemical is released by some white blood cells to attack viruses?

(c) Hepatitis B is more likely to be spread among people who share needles when they inject drugs.
Use information given at the beginning of this question to explain why this is so.

(2 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
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5 Four leaves were removed from the same plant. Petroleum jelly (a waterproofing agent) was spread
onto some of the leaves, as follows:

Leaf A:
Leaf B:
Leaf C:
Leaf D:

on both surfaces

on the lower surface only
on the upper surface only
none applied

Each leaf was then placed in a separate beaker, as shown in diagram 1.

Diagram 1

Leaf

Beaker

Each beaker was weighed at intervals. The results are shown in the graph.

Mass of

50.05
50.00- NS
49.95\ T —

49.90 N\

beaker and

leaf in grams
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(a) Give evidence from the graph in answering the following questions.

(i) Which surface (upper or lower) loses water most rapidly?........ccceevvevreerierieneenieerieeieeene.
EVIAENCE ...ttt ettt ettt ettt eenbeen

(1 mark)

(ii) Is water lost from both surfaces of the 1€af? .........ccccevieviiiiiiieiiccee e,
EVIAENCE ...ttt et e b ettt ettt et e st e nbeens

(1 mark)

(b) Diagram 2 shows the appearance of each surface of the leaf as seen through a microscope.

Upper Surface of Leaf Lower Surface of Leaf

Diagram 2

(i) Name space X and cell Y.

(2 marks)

(i) Use information in diagram 2 to explain why the results are different for leaves B and C.

(2 marks)

Turn over P
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6 Each autumn, many trees lose their leaves.

(a) Describe how carbon compounds in the leaves can be recycled so that they can be used again
by the trees.

To gain full marks in this question you should write your ideas in good English. Put them into
a sensible order and use the correct scientific words.

(4 marks)

(b) Give two environmental conditions which speed up the processes that you have described in
part (a).

L ettt bbbt bbbttt ettt e et e a et ea bt e a e e ae e bt e ebe e e ebe e bt e bt enneeneen

et h bt bt bt ettt a et e a bt e a et eh e e eb e e e bt e e bt e bt e bt e bt et e eab e e ab e eateea et ehe b eeshteehte bt e bt ebean

(2 marks)
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7 (a) Each day, a boy ate food containing 12 000 kilojoules of energy. The boy’s body used 80 per
cent of this energy to maintain his core temperature.

(i) Name the process which releases energy from food.

(ii) Calculate the amount of energy that the boy would use each day to maintain his core body
temperature. Show clearly how you work out your final answer.

(2 marks)

Capillaries

Sweat gland

(3 marks)

(c) Body temperature is monitored and controlled by the thermoregulatory centre. Where in the
body is the thermoregulatory centre?

Turn over P
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8 Diagram 1 shows the nucleus of a cell at the start of meiosis.

Diagram 1

(2)  INAME SIIUCTULIE AL ..eiiuiiiiiiieiieeeitee ettt ettt et e et e s bt e st e s bt e e bt e sabtesabeeeabeeenbeesabaesbteenbaeenbbeenseean

(1 mark)
(b) During meiosis, the nucleus shown in diagram 1 will divide twice to form four nuclei.
Complete diagram 2 to show the appearance of one of these nuclei.
Diagram 2
(2 marks)
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9 The diagram shows the nervous pathway which is used to coordinate the knee-jerk reflex. When the
person is hit at point P, the lower leg is suddenly raised.

C

Spinal cord

Stretch receptor

Muscle

(@) (1) Name the type of neurone labelled A. .........cccoiiiiiiiiieiii e
(1 mark)

(ii) On the diagram, draw arrows next to the neurones labelled A and B to show the
direction in which an impulse moves in each neurone. (1 mark)

(b) How is information passed across the synapse at C?

(c) On the diagram, label the effector with the letter X. (1 mark)

Turn over P
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10 The vole is a small, mouse-like animal. Voles found on some cold islands to the north of Scotland are
much larger than voles found in warmer areas such as southern France. Explain how natural selection
may have caused the northern voles to be larger in size.

(5 marks)
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11 Huntington’s disease is an inherited condition which is caused by a dominant allele. The effects
of the disease do not appear until the person with the allele is 30 to 40 years old.

(a) What is meant by each of the following:

(1) QLULELE; .ottt e et e et eeba e e bt e e bt e e bteetaeetaeesee aeans

(b) A man and his wife are both 45 years old. The man is now suffering from Huntington’s disease,
but his wife is not a sufferer. They have one child who is now 14 years old.

(i) What system of the body is affected by Huntington’s disease?

(ii) The man is heterozygous for Huntington’s disease. Draw a genetic diagram and use it to
find the probability that the child will develop Huntington’s disease.

Use the following symbols: H = allele for Huntington’s disease
h = unaffected allele

Probability = ...cccoooiiiiiiiiie e
(5 marks)

Turn over P
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12 The photograph shows a red blood cell in part of a blood clot. The fibres labelled X are produced in
the early stages of the clotting process.

- %

(b) The average diameter of a real red blood cell is 0.008 millimetres.
On the photograph, the diameter of the red blood cell is 100 millimetres.

Use the formula to calculate the magnification of the photograph.

Diameter on photograph = Real diameter x Magnification

(2 marks)
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(c) Some blood capillaries have an internal diameter of approximately 0.01 millimetres.

(i) Use information given in part (b) to explain why only one red blood cell at a time can
pass through a capillary.

(3 marks)

(d) Cigarette smoke contains carbon monoxide. Explain how this would affect the normal
functioning of red blood cells in a person who smokes cigarettes.

(3 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
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13 The diagram shows the structure of a kidney tubule.

Q (0.1% glucose)

(0.0%
glucose)

P (0.1% glucose)

<
Llhi

ra1

Mitochondria <

Cell in wall of Region X.

All of these cells have
large numbers of mitochondria.
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(a) Give the full name of the process which takes place in the mitochondria.

(2 marks)

(b) The concentration of glucose in the blood at P, and in the fluid at Q, is 0.1 per cent. The
concentration of glucose in the fluid at R is 0.0 per cent.

Use information from the diagram, and your own biological knowledge, to explain the change
in glucose concentration from point P through to point R.

(5 marks)

TURN OVER FOR THE NEXT QUESTION

Turn over P
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14 The diagram shows how genetic engineering can be used to produce human insulin from bacteria.
Ampicillin and tetracycline are two types of antibiotic. Study the diagram carefully and answer the

questions.
Insulin gene
Enzyme 1 Enzyme 1
Plasmid
Gene for . Human DNA
ampicillin (ring of DNA) Enzyme 1
resistance .

tetracycline

resistance \

Mix
Bacterium which is
not resistant to either Enzyme 2
ampicillin or

tetracycline
Mix
Insulin gene
Bacterium + plasmid
with gene for insulin
Insulin = W&
released [ O]

into growth

medium
l Cell division

l

Clone of
bacteria
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In experiments like these, some bacteria take up the plasmid (ring of DNA) containing the insulin
gene. Other bacteria fail to take up a plasmid, or they take up an unmodified plasmid (a ring of DNA
which has not been cut open and which does not contain the insulin gene).

(a) Complete the table by putting a tick (v') in the correct boxes to show which bacteria would be
able to multiply in the presence of ampicillin and which bacteria would be able to multiply in
the presence of tetracycline.

Bacterium can multiply in
the presence of

Ampicillin | Tetracycline

Bacterium + plasmid with the insulin gene

Bacterium without a plasmid

Bacterium with an unmodified plasmid

(3 marks)

(b) The bacterium with the plasmid containing the insulin gene multiplies by cell division to form
a clone of bacteria.

Will all the bacteria in this clone be able to produce insulin? Explain your answer.

(3 marks)

END OF QUESTIONS
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