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Answer all the questions.

1 (a) The divisions of the nervous system are shown in Fig. 1.1.

Fig. 1.1

State how the autonomic nervous system can be divided.

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

......................................................................................................................................[1]

(b) Fig. 1.2 shows a motor neurone.

Fig. 1.2

(i) Identify the structures labelled A to C .

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

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

C ...........................................................................................................................[3]

For
Examiner’s

Use

A diagram has been removed due to third party copyright restrictions

Details:

A tree diagram showing the divisions of the nervous system

A diagram has been removed due to third party copyright restrictions

Details:

A diagram of a motor neurone
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(ii) How would you recognise the neurone shown in Fig. 1.2 as a motor neurone?

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

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

...............................................................................................................................[1]

(iii) Explain how the synaptic knob, labelled on Fig. 1.2, ensures that the nerve impulse
only travels in one direction.

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

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

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

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

...............................................................................................................................[3]
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(c) A regular heart beat is controlled by the autonomic nervous system. When the heart
stops beating suddenly, it is called a sudden cardiac arrest (SCA). SCA is caused by an
abnormality in the nervous tissue which controls the heart beat. The nervous tissue
controlling the heart beat is shown in Fig. 1.3.

Fig. 1.3

(i) Explain what the e�ects on the heart muscle will be if SCA occurs.

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

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

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

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

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

...............................................................................................................................[4]

(ii) Describe how a record of the electrical activity of the heart may be obtained.

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

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

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

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

...............................................................................................................................[3]
[Total: 15]
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A diagram has been removed due to third party copyright restrictions

Details:

A diagram of a heart with nerves which control its beat labelled
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2 Human activity has a considerable impact on the environment.

(a) (i) Explain the term deflected succession.

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

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

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

...............................................................................................................................[2]

(ii) State two ways in which agriculture can result in deflected succession.

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

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

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

...............................................................................................................................[2]

Question 2 is continued on page 6
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(b) Fig. 2.1 shows the relationship between food production per head of world population
and total world food production. 

Fig. 2.1

Comment on these data and their significance for the human population.

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

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

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

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

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

......................................................................................................................................[3]
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(c) In this question, one mark is available for the quality of spelling, punctuation and
grammar.

Discuss the biological and ethical implications of fertility treatments intended to help
childless couples.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

......................................................................................................................................[6]

Quality of Written Communication [1]

[Total: 14]
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3 Understanding the biochemistry of oxygen transport has enabled athletes to improve their
performance.

Fig. 3.1 shows the oxygen dissociation curve for adult haemoglobin at different partial
pressures of carbon dioxide (p CO2 / kPa).

Fig. 3.1

(a) (i) Explain how the properties of the haemoglobin molecule cause the oxygen
dissociation curves shown in Fig. 3.1 to be sigmoid (S-shaped).

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

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

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

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

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

...............................................................................................................................[3]

(ii) Using the information shown in Fig. 3.1, describe the effect of the increase in the
partial pressure of carbon dioxide on the percentage saturation of haemoglobin.

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

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

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

...............................................................................................................................[2]
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(iii) Explain how the increase in the partial pressure of carbon dioxide will cause the
effect shown in Fig. 3.1.

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

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

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

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

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

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

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

...............................................................................................................................[4]

(iv) During exercise, the partial pressure of carbon dioxide increases. Explain the
importance of the effect of this increase.

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

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

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

...............................................................................................................................[2]

(b) Muscles contain both red and white fibres. Explain why the red muscle fibres are of
particular importance to an athlete during prolonged periods of aerobic exercise.

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

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

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

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

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

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

......................................................................................................................................[4]

[Total: 15]
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4 (a) Many athletes prepare themselves for sustained exercise by eating a high carbohydrate
diet during the period before the exercise. This form of preparation is known as carbo-
loading.

An experiment was conducted to determine the e�ectiveness of carbo-loading as a
preparation for sustained exercise. 

• Volunteer cyclists were fed a mixed diet for three days and then they cycled to
exhaustion.

• The length of time for exhaustion to occur was noted.

• After recovery, this procedure was repeated using a low carbohydrate diet.

• The procedure was then repeated again, using a high carbohydrate diet.

• During each of the three dietary periods, a small sample of skeletal muscle tissue
(a muscle biopsy) was taken from each cyclist, before and after cycling to
exhaustion.

• The muscle tissue was analysed to �nd the concentration of glycogen in each
tissue sample.

The results of this experiment are shown in Fig. 4.1. The time taken to cycle to
exhaustion during the three dietary periods is shown in minutes between the brackets.

Fig. 4.1

For
Examiner’s

Use

A graph has been removed due to third party copyright restrictions

Details:

A graph showing the results of the experiment described above
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In this question, one mark is available for the quality of use and organisation of scientific
terms.

Describe how you might choose the volunteers for this experiment and describe and
explain the results shown in Fig. 4.1.

how you would choose the volunteers for this experiment ...............................................

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

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

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

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

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

description and explanation of the results ........................................................................

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

......................................................................................................................................[9]

Quality of Written Communication [1]
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(b) Dehydration may also be a factor in limiting the duration of sustained exercise. Athletes
who have followed a high carbohydrate diet may have a temporarily high concentration
of glucose in the gut.

(i) Explain why a high concentration of glucose in the gut may cause dehydration.

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

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

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

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

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

...............................................................................................................................[3]

(ii) State how an athlete may avoid dehydration during sustained exercise.

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

...............................................................................................................................[1]

(c) Many athletes believe that an increase in lipid in the diet is the best preparation for
sustained exercise. However, experimental evidence has shown that it is an increase in
high carbohydrate food which is needed.

Suggest the long-term harmful effects on the body of a high intake of lipid.

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

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

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

......................................................................................................................................[2]

[Total: 16]
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5 The early detection of pregnancy is important so that routine antenatal tests may be
conducted to monitor the health of the mother and the foetus.

(a) Explain two precautionary steps regarding her health that a woman should take before
she becomes pregnant.

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

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

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

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

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

......................................................................................................................................[4]

(b) As the zygote implants, human chorionic gonadotrophin (HCG) is secreted by the
developing placenta.

(i) Describe how the secretion of HCG may be detected, using monoclonal
antibodies, in a pregnancy test.

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

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

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

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

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

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

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

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

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

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

...............................................................................................................................[5]
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(ii) Suggest why monoclonal antibodies are particularly suited to detect the presence
of HCG.

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

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

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

...............................................................................................................................[2]

(iii) Explain why it is important to maintain the corpus luteum during the early stages of
pregnancy.

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

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

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

...............................................................................................................................[2]

(c) Describe the role of prolactin,

(i) during pregnancy;

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

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

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

...............................................................................................................................[2]

(ii) following the birth of a baby.

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

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

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

...............................................................................................................................[2]

[Total: 17]
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6 Fig. 6.1 shows the structure of a rod cell from the retina.

Fig. 6.1

(a) (i) Draw an arrow on Fig. 6.1 to show the direction of light striking the retina. [1]

(ii) Describe the e�ect of light on rhodopsin.

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

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

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

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

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

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

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

...............................................................................................................................[3]

For
Examiner’s

Use

A diagram has been removed due to
third party copyright restrictions

Details:

A diagram showing the structure
of a rod cell from a retina



16

2866 Jan05

(iii) Explain why a poison which stops respiration will prevent the rod cell from
functioning.

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

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

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

...............................................................................................................................[2]

(b) State three differences between rods and cones.

[3]

(c) Suggest why it is necessary for the retina to contain bipolar neurones.

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

......................................................................................................................................[1]

For
Examiner’s
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(d) The sensitivity of the eye is its ability to detect low levels of light.

The degree of visual acuity (resolution) of the eye is its ability to distinguish between
two separate points. 

In the human eye, the rods are responsible for the high degree of sensitivity and the
cones for the high degree of visual acuity.

Fig. 6.2 represents the arrangement of the rods and cones in the retina.

Fig. 6.2

Using the information on Fig. 6.2, explain how the rods have the greatest sensitivity and
the cones the greatest visual acuity (resolution).

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

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

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

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

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

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

......................................................................................................................................[3]

[Total: 13]
END OF QUESTION PAPER
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A diagram has been removed due to third party copyright restrictions

Details:

A diagram showing the arrangement of the rods and cones in the retina
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