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1 The diagram shows the circulatory system of a human in a simplified way.
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(a) In the blood vessels in the diagram, add arrows next to the letters, A, B, C and D to show
the direction of blood flow at each position.

(2 marks)

(b) Which of the blood vessels, A to F,

(i) carries blood with the highest concentration of oxygen; ..........

(ii) contains the carotid bodies? ..........
(2 marks)

(c) The valve, V, helps to maintain blood flow through the heart. Describe how it carries
out this function.

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

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

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

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

TURN  OVER  FOR  THE  NEXT  QUESTION
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2 (a) Root hairs absorb ions from the soil. Put a tick in the correct boxes to show which of the
following are ions that may enter a root hair from the soil.

(1 mark)

(b) (i) Describe how ions enter a root hair.

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

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

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

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

(ii) Through which tissue are ions transported from the roots to the leaves?

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

(c) Some desert plants lose their root hairs during the long, dry season. After rainfall, new
root hairs grow within hours.
Explain the advantage of having no root hairs during the dry season.

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

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

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

.......................................................................................................................................................
(2 marks)
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3 (a) The diagram shows some vessels in skin.

(i) Name the system to which the vessel labelled X belongs.

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

(ii) Describe the function of the vessels in this system.

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

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

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

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

Blood capillary

Tissue cells
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(b) The graph shows the changes in the water potential of the plasma along the length of a
blood capillary.

(i) Explain what causes the decrease in water potential at the arterial end of the
capillary.

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

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

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

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

(ii) Explain what causes the increase in water potential towards the venous end of the
capillary.

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

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

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

.............................................................................................................................................
(2 marks)
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4 (a) The diagram shows a human heart.

(i) Use a guideline and label to show the position of the sinoatrial node (SAN).
(1 mark)

(ii) What is the function of the coronary artery?

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

.............................................................................................................................................
(1 mark)
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(b) Impulses spread through the walls of the heart from the SAN. The table shows the rate
of conduction of impulses through various parts of the conducting tissues.

(i) Calculate the mean time taken for an impulse to pass from the SAN to the lower
end of the bundle of His. Show your working.

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

(ii) Explain the advantage of the slow rate of conduction through the AVN.

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

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

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

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

(iii) Suggest one advantage of the high rate of conduction in the Purkyne fibres which
carry impulses through the walls of the ventricles.

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

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

(c) How would cutting the nerve connections from the brain to the SAN affect the beating
of the heart?

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

.......................................................................................................................................................
(1 mark)
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Part of pathway Rate of conduction / ms–1 Mean distance / mm

From SAN to 1.0 40
atrioventricular node
(AVN) across atrium

Through AVN 0.05 5

From AVN to lower end 1.0 10
of bundle of His

Along Purkyne fibres 4.0 –
in ventricle walls
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5 (a) (i) What is the immediate source of energy for muscle contraction?

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

(ii) Apart from this immediate source and glycogen, give two other sources of energy
that can be used by muscles during exercise.

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

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

In an investigation, three groups of athletes were each fed on a different diet for three
days. Then the concentration of glycogen in their leg muscles was measured.

The athletes then exercised on a cycling machine at maximum level until they were
exhausted. The bar chart shows the results.
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(b) The investigators made sure that the diets contained the same amounts of protein,
vitamins and minerals.

Give one other feature of the diets that should be the same, so that a valid comparison
could be made.

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

(c) Explain why the athletes given a high carbohydrate diet had a high glycogen
concentration before exercising.

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

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

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

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

(d) The group of athletes on the high fat diet became exhausted more quickly than the other
groups. Explain why their energy stores were less quickly available during the exercise.

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

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

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

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

TURN  OVER  FOR  THE  NEXT  QUESTION
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6 In an investigation, two similar plants were selected. The stem of one plant was ringed; the
other was unringed. One leaf of each plant was supplied with carbon dioxide in which the
carbon was the radioactive isotope, 14C, as shown in Figure 1.

The plants were kept in bright light for one hour. The level of radioactivity was then measured
at four positions on each plant, as shown in Figure 2.

Figure 1

Figure 2

Transparent box
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Roots
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plant
not shown
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4.1

0.3

0.0

0.0
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(a) (i) Mark with an X on the ringed plant in Figure 2 the position at which the stem was
ringed.

(1 mark)

(ii) Explain how radioactive carbon from the carbon dioxide supplied reached the
buds at the end of the stem.

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

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

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

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

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

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

(b) Suggest why the level of radioactivity in the stem below the bud was lower than in the
bud itself.

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

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

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

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

(c) Explain the results in the ringed plant.

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

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

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

.......................................................................................................................................................
(2 marks)
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Answers to Question 7 should be written in continuous prose.
Quality of Written Communication will be assessed in the answer.

7 (a) Explain how blood capillaries are adapted for their function of gas exchange.

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

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

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

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

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

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

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

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

(b) Describe how haemoglobin is involved in absorbing oxygen in the lungs and
transporting it to respiring tissues.

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

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

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

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

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

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

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

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

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

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

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

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

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

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