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Please note that you may see slight differences in font and formatting between this paper and the original. The difference does not impact how the questions should be interpreted

Materials required:
•   Pencil
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INSTRUCTIONS 
•   Write your name, in the boxes above. Please write clearly and in capital letters.
•   Use black ink. HB pencil may be used for graphs and diagrams only.
•   Answer all the questions, unless your teacher tells you otherwise.
•   Read each question carefully. Make sure you know what you have to do before starting your answer.
•   Where space is provided below the question, please write your answer there.
•   You may use additional paper, or a specific Answer sheet if one is provided, but you must clearly show the question number(s). 
INFORMATION 
•   The number of marks is given in brackets [ ] at the end of each question or part question.
•   The total number of marks for this paper is 33. 
 


 
	 
	
	 
	
	

	1.
	Explain the role of the diaphragm as a respiratory muscle.
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	2.
	Table 19.1 shows the minute ventilation of a trained and untrained cyclist during a 30 minute cycle race and for a 10 minute recovery period.
 
	 
	 
	Time (minutes)
	Minute ventilation (l/min)

	
	Trained cyclist
	Untrained cyclist

	0
	6
	6

	1
	50
	30

	2
	100
	30

	3
	130
	60

	4
	150
	70

	5
	150
	80

	10
	150
	80

	20
	150
	80

	30
	150
	80

	32
	60
	70

	36
	10
	40

	40
	6
	10



	 



 
	Table 19.1





Explain why the trained cyclist can reach a higher minute ventilation than the untrained cyclist during exercise.
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	3.
	Explain the specific roles of the pulmonary artery and pulmonary vein in the transport of blood.
 
	Pulmonary artery
	 

	 

	 

	 

	Pulmonary vein
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	4.
	Explain why the stroke volume of a trained athlete differs from the stroke volume of an untrained individual.
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	5.
	Explain the effects of a cool down on the muscular system.
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	6.
	Explain the structure and functions of the meniscus.
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	7.
	Explain how different intensities of exercise will determine which muscle fibre type will be used by a performer in a sporting activity of your choice.
 
 
 
 
 
 
 
 
[3]
 







	
 
	
	 
	
	

	8.
	Explain why minute ventilation is higher during recovery than at rest.
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	9.
	Explain why the resting heart rate of an untrained individual is usually higher than that of a trained athlete.
 
 
 
 
 
 
 
[3]

 







	
 
	
	 
	
	

	10.
	Explain how the rectus abdominus helps in expiration during exercise.
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	11.
	Explain the vascular shunt mechanism using the following terms:
 
	vasoconstrict
	vasodilate
	precapillary sphincters
	arterioles
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END OF QUESTION PAPER




Mark scheme
 The examiner comments shown in the “Guidance” column of the mark scheme are taken from the relevant Examiners’ Report. N.B. Examiners’ comments are not available for all questions.
	Question
	Answer/Indicative content
	Marks
	Guidance

	1
	
	
	1. Diaphragm contracts/flattens during/causing inspiration/air to be breathed in
2. (because) it increases the volume/size of thoracic cavity
3. … decreasing pressure in the lungs
4. Diaphragm relaxes/domes during/causing expiration/air to be breathed out
5. (because) decreases the volume of thoracic cavity
6. … increasing pressure in the lungs
7. Contracts harder / more frequently during exercise
8. … to achieve greater increase in volume of thoracic cavity / tidal volume / minute ventilation
	4
	

Examiner’s Comments

learners generally scored less well than on other questions on the paper, with few showing a comprehensive understanding of the role of the diaphragm as a respiratory muscle, and some learners confusing the action of the diaphragm with the action of the ribs.

	
	
	
	Total
	4
	

	2
	
	
	1. Increased tidal volume
2. Increased vital capacity or increased size of lungs or increased lung volume/capacity or more alveoli
3. Increased breathing frequency or increased respiratory rate
4. Increased strength of respiratory muscles/diaphragm/intercostals
	2
	Stronger muscles = NBD pt4
Increased minute ventilation = NBD (in the question)

Examiner’s Comments

many learners struggled to score the marks allocated. Some learners simply wrote that the cyclist would become ‘fitter’ which is too vague a response to gain marks. When the question asks to ‘explain why’, then it is expected that learners give reasons for their answer – so those that wrote that a trained cyclist can reach a higher minute ventilation because of an increase in tidal volume or because of an increase in the size of their lungs would gain credit. Again, a significant minority of learners did not answer this question.

	
	
	
	Total
	2
	

	3
	
	
	 
	1.
	(Pulmonary artery) carries de-oxygenated blood

	2.
	To the lungs

	3.
	(Pulmonary vein) carries oxygenated blood

	4.
	To the left atrium



	4
	Pt 2 away from the heart - NBD

Accept - 'pulmonary artery takes blood to lungs to be oxygenated' = 2 marks

Examiner’s Comments

Many scored full marks for this, although some got their answers the wrong way round showing some confusion between the artery and the vein.

	
	
	
	Total
	4
	

	4
	
	
	1. SV of trained athlete higher than untrained or more blood pumped out per beat by trained athlete
Trained athlete has:
2. Hypertrophy of myocardium/heart
3. Stronger heart (contractions)
4. Greater/improved venous return (mechanism)
5. More blood/overfilling in (left) ventricle(s)
6. Increased stretch/elasticity of ventricles/heart muscle
7. Increased ejection fraction
	3
	Accept the opposite emphasis on untrained athlete if correct e.g. pt 3 ‘untrained athlete has weaker heart contractions’.

Do not accept:
· Bigger/larger heart


Examiner’s Comments

Most scored at least 1 mark showing some knowledge of stroke volume. To gain 3 marks, candidates need to make three valid points - many only gave one or two.

	
	
	
	Total
	3
	

	5
	
	
	1. Keeps capillaries dilated
2. More oxygen/oxygenated blood (to muscles)
3. (Quicker) removal of lactic acid/CO2
4. Prevents blood pooling (in muscles)
5. Reduces muscle soreness/stiffness/aching/ DOMS/risk of cramp
6. Increases flexibility/elasticity
	3
	Do not accept:
· Reduce risk of injury
DNA
· Increases looseness
· References to oxygen debt
· Prevents build-up of lactic acid
Examiner’s Comments

Very few achieved the full 3 marks for this question. Most identified that a cool down helps to remove lactic acid, although some incorrectly stated that the cool down prevents the build-up of lactic acid. For 3 marks to be scored, 3 points need to be made.

	
	
	
	Total
	3
	

	6
	
	
	 
	1.
	(Structure) cartilage

	2.
	(Function) stabilises/cushions joint or helps bones fit together better

	3.
	(Function) prevents friction between (femur and tibia) or allows free movement (between bones at knee)



	3
	Do not accept Pt3 – lubricates

2. Absorbs shock – BOD
3. Prevents rubbing - BOD

Examiner’s Comments

Most candidates could give a function of the meniscus but did not explain the structure or give enough detail on the functions.

	
	
	
	Total
	3
	

	7
	
	
	1. Low intensity = slow (oxidative) / Type I fibres e.g. jogging into position after a try in rugby.
2. Medium intensity = fast oxidative / Type IIa fibres e.g. a sustained attack in rugby lasting many phases.
3. High intensity = fast glycolytic / Type IIb fibres e.g. a sudden sprint for a loose ball in rugby.
	3
	Sub-max 1 if no sporting activity used.

Look for:
Level of intensity>Type of fibre>example

Credit any valid sporting examples.

Credit if intensity is not stated but implied in practical example e.g. sprint implies high intensity; jogging implies low intensity.
Credit ‘fast oxidative fibres as high intensity’, but only then credit fast glycolytic fibres if they are shown to be used for higher intensity activities than that.

Examiner’s Comments

This was poorly answered by many candidates who misread the question and merely explained only one muscle fibre type. Some candidates only gave examples which highlighted the intensities. Slow oxidative was normally correctly identified, but some confusion was shown.

	
	
	
	Total
	3
	

	8
	
	
	1. More carbon dioxide needs to be exhaled
2. Oxygen/aerobic system used (during recovery) or repay oxygen debt / EPOC
3. Removal of lactic acid
4. Replenishment of myoglobin stores
	2
	Accept ‘due to the need to remove excess CO2 build up’ (pt 1)

Pt 3 breaking down lactic acid = BOD

Examiner’s Comments

This part was a little less well done, with some candidates only making 1 clear point about why minute ventilation is higher during recovery – 2 clear points are needed for this 2 mark question. Note that CO2 is produced all the time, so examiners are looking for ‘more’ CO2 to be exhaled.

	
	
	
	Total
	2
	

	9
	
	
	(untrained individual has …)
1. Weaker/less efficient cardiac muscle
2. Smaller heart muscle or no/lack of hypertrophy of heart
3. Lower stroke volume
4. Lower venous return
	3
	

Points 1 and 2 must refer to heart muscle, except for hypertrophy which must refer to heart

N.B credit if candidate answers by saying “trained athlete has … and gives opposites of 1–4.

Examiner’s Comments

Candidates often struggled to gain higher marks on this question, normally being awarded 0–1 marks. Candidates often failed to state ‘muscle’ or ‘heart’ to gain marks when discussing size/hypertrophy or efficiency. Very few candidates highlighted lower venous return as a possible reason. Stroke volume was explained frequently without actually using the technically correct term ‘stroke volume’.

	
	
	
	Total
	3
	

	10
	
	
	1. (During exercise) rectus abdominus contracts
2. This helps to move the ribs downwards/inwards
3. Reduces the volume of the thoracic cavity
4. Increases the pressure in the lungs
5. Forces more air out of the lungs
	2
	For point 5 there must be a suggestion of more air leaving lungs than at rest.

	
	
	
	Total
	2
	

	11
	
	
	1. Arterioles to the working muscles vasodilate
2. Arterioles to non-essential organs/stomach/gut vasoconstrict
3. Precapillary sphincters to working muscles are opened/dilated
4. Precapillary sphincters to non-essential organs are closed/constricted
	4
	NB. Underlined words must be present in answer to gain mark.
Words in bold can have acceptable alternatives i.e. synonyms.

	
	
	
	Total
	4
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