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Vigorous exercise can result in muscle fatigue, which means muscles can no longer contract.

This state is reached very quickly in people who show poor aerobic fitness.

(a) Explain why muscle becomes fatigued after vigorous exercise.

[3]
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Skeletal muscle consists of two types of muscle fibre: fast twitch and slow twitch. The table below shows

characteristics of these two types of muscle fibre.

(b) The leg muscles of long distance athletes, such as marathon runners, contain a high proportion of slow

twitch fibres.

Use the information in the table and your own knowledge to explain the advantage of this high proportion

to the marathon runner.

[3]
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(c) Aerobic training improves the respiratory efficiency of slow twitch fibres.

(i) Suggest two advantages of having a large number of capillaries around the slow twitch fibres.

[2]

(ii) Suggest two other changes that may occur in slow twitch fibres during aerobic training.

[2]
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The A band in a sarcomere is made from many thousands of protein molecules called myosin.

The structure of one myosin molecule is shown in the diagram below.
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(ii) The myosin molecule has a quaternary structure.

State what is meant by the term 'quaternary structure'.

[1]

(b) The myosin molecules are arranged as shown in the diagram below with the heads projecting to the

outside.

(i) State the name of the protein X shown in the diagram above.

[1]

(ii) Draw arrows on the diagram to show the direction of movement of protein X when contraction of the

muscle takes place.

[1]

(iii) The myosin head is a site of the hydrolysis of ATP. What are the products of this hydrolysis?

[1]
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(iv) Explain how the myosin molecules and protein X move past each other.

[3]

(c) Complete the table below to give four differences between slow twitch and fast twitch muscles.

[4]
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