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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
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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 35. 


 
	 
	
	 
	
	

	1.
	What mechanism describes the redistribution of blood around the body during exercise?
[1]
 







	
 
	
	 
	
	

	2.
	Explain the vascular shunt mechanism using the following terms:
 
	vasoconstrict
	vasodilate
	precapillary sphincters
	arterioles



 

 

 

 

 

 

 

[4]
 







	
 
	
	 
	
	

	3.
	Complete the table below to show the components and functions of blood.
 
	Component
	Function

	 
	Transport oxygen

	Platelets
	 

	White blood cells
	 

	 
	Fluid that transports nutrients and blood cells


 
	[4]


 







	
 
	
	 
	
	

	4(a).
	Explain why the resting heart rate of an untrained individual is usually higher than that of a trained athlete.
 
 
 
 
 
 
 
[3]

 






 
	
	 
	
	

	  (b).
	The paragraph below describes blood flow as it leaves the right ventricle, as part of the cardiovascular system.

Complete the paragraph by filling in the missing structures of the circuit.

Blood is pumped out of the right ventricle into the .....................................

Blood then travels through arterioles to the capillary network of the .....................................

Blood returns to the heart through venules, veins and finally the .....................................

From this blood vessel it enters the ..................................... of the heart. 
 
	[4]


 







	
 
	
	 
	
	

	5.
	Select the appropriate term from the list provided to complete each of the following statements:
 
	tricuspid valve
	 
	pulmonary artery
	left ventricle
	 

	aortic valve
	 
	venae cavae
	bicuspid valve
	 




..........................................pumps oxygenated blood into the aorta. 
[1]
 







	
 
	
	 
	
	

	6.
	Which one of the following is not a short term effect of exercise on the cardiovascular system?
 
	(a)
	Heart rate increases
	[image: ]

	(b)
	Arterioles dilate
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	(c)
	Blood pressure increases
	[image: ]

	(d)
	Amount of haemoglobin increases
	[image: ]


 
	[1]


 







	
 
	
	 
	
	

	7.
	Which one of the following is a long-term effect of regular physical exercise?
 
	(a)
	Increased stroke volume
	 [image: ]

	(b)
	Increased heart rate
	 [image: ]

	(c)
	Increased muscle temperature
	 [image: ]

	(d)
	Decreased blood flow
	 [image: ]



 
	[1]


 







	
 
	
	 
	
	

	8.
	Complete the table below to identify the structure of the heart which relates to each function.
 
	Structure of heart
	Function

	

.............................................................
	 
	
	Allows blood to pass from the left atrium to the left ventricle but closes to prevent backflow of blood.




	

.............................................................
	 
	
	Receives de-oxygenated blood from the vena cava




	

.............................................................
	 
	
	Carries oxygenated blood from the lungs to the heart




	

.............................................................
	 
	
	Contracts to pump de-oxygenated blood to the lungs





 
	[4]


 







	
 
	
	 
	
	

	9.
	Define the terms ‘stroke volume’ and ‘cardiac output’. State typical resting values for each for an untrained individual.
 
	Stroke volume
	 

	 


 
	Typical untrained resting value
	 


 
	Cardiac output
	 

	 


 
	Typical untrained resting value
	 

	[4]


 







	
 
	
	 
	
	

	10.
	Sketch a line graph, using the grid below, to show the heart rate of a 20-year old individual who runs for 17 minutes at a steady pace on a treadmill, and then runs as fast as possible for the final 3 minutes.
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	[4]


 







	
 
	
	 
	
	

	11.
	Describe one structural characteristic of each of the following blood vessels.
 
	Artery
	 

	 


 
	Capillary
	 

	 


 
	Vein
	 

	 

	[3]


 







	
 
	
	 
	
	

	12.
	Below are listed four components of blood. Which component fights infections?

Put a tick (✓) in the box next to the correct answer.
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	Red blood cells
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	White blood cells

	[image: ]
	Platelets

	[image: ]
	Plasma

	[1]



 









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
	
	
	Vascular shunt
	1
	Accept: vasomotor control
Do not accept: Blood shunting / shunting

Examiner’s Comments

This question was often incorrectly answered showing a lack of knowledge of the vascular shunt mechanism. Many learners used the wrong terminology and referred to ‘blood shunting’ or merely ‘shunting’. The importance of using the correct technical language for this level 3 qualification needs to be reinforced throughout the teaching of the course.

	
	
	
	Total
	1
	

	2
	
	
	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
	

	3
	
	
	 
	Component
	Function

	Red blood cells
	Transport oxygen

	Platelets
	Help blood to clot

	White blood cells 
	Protect against/fight disease/infection

	Plasma
	Fluid that transports nutrients and blood cells



	4
	Correct answers are in bold and underlined

(WBC) Produces antibodies = BOD
(Platelets) Stops bleeding / heals the wound= NBD

(WBC) Helps infections/ fights illness = NBD
(WBC) Ingest pathogens / engulfs pathogens/ fights pathogens = BOD

Examiner’s Comments

A high number of candidates successfully completed the table shown in the question, normally attracting 3-4 marks. Red blood cells and plasma were more consistently correct with points generally being dropped due to poor wording or incorrect functions that could not be awarded a mark, normally for the function of platelets.

	
	
	
	Total
	4
	

	4
	a
	
	(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’.

	
	b
	
	Blood is pumped out of the right ventricle into the pulmonary artery
Blood then travels through arterioles to the capillary network of the lungs
Blood returns to the heart through venules, veins and finally the pulmonary vein
From this blood vessel it enters the left atrium of the heart.
	4
	Correct answers are in bold and underlined

Examiner’s Comments

There was a mixed bag of responses. Candidates had a high success rate identifying ‘lungs’ and ‘left atrium’, but struggled more frequently with the correct vessels.


	
	
	
	Total
	7
	

	5
	
	
	Left ventricle
	1
	

	
	
	
	Total
	1
	

	6
	
	
	(d) Amount of haemoglobin increases
	1
	

Examiner’s Comments

A very small minority did not respond to one or more of these, with most answering them well. This question proved to be a most challenging question.

Candidates advised to read question and all answers carefully before committing to a particular answer. Candidates are advised to look for and/or highlight key words in each question.

Candidates should beware of a negative question e.g. which is not a ... and lung volumes relate to air, not oxygen. Candidates are also reminded to be aware of and to recognise the specific muscles within the quadriceps and hamstrings.

Candidates are also advised to re-visit these multi-choice questions again if they have time.

Very few scored 10/10 for the multi-choice section.

	
	
	
	Total
	1
	

	7
	
	
	(a) Increased stroke volume
	1
	Examiner’s Comments

A very small minority did not respond to one or more of these, with most answering them well. The most challenging part was that many students were showing a poor understanding of the long-term effect of exercise.

	
	
	
	Total
	1
	

	8
	
	
	1. Bicuspid/mitral valve
2. Right atrium
3. Pulmonary vein
4. Right ventricle

	4
	

Examiner’s Comments

Most got the first 3 structures correct which shows good preparation for this part of the specification but some were unable to give the structure that contracts to pump de-oxygenated blood to the lungs. The clue is in the first bit ‘contracts to pump’ which indicates the ventricle rather than a blood vessel such as the pulmonary artery often incorrectly given as an answer.

	
	
	
	Total
	4
	

	9
	
	
	1. Amount/volume of blood pumped out of the heart/ventricles/left ventricle per beat
2. 60 – 80 ml (per beat)
3. Amount/volume of blood pumped out of the heart/ventricles/left ventricle per minute
4. 4-6l or 4000 - 6000ml (per minute)








	4
	Pt 1 and Pt 3- Must also be some reference to heart or ventricle (not right ventricle on its own).
Accept any value in range 60-80 for point 2?
Pts 2 and 4 must have correct units
Accept any value between 4 -6 litres for 
pt 4
DNA
· Amount of blood pumped out per beat (no mention of heart)
Examiner’s Comments

Definitions are recall type questions that must be thoroughly and accurately learnt by candidates. Many candidates gave accurate definitions, but many omitted the word ‘heart’ or ventricle in their answers. Others were also unable to score marks for the values because they were either inaccurate values or there were no associated units. Any value or calculation must have a relevant unit to score a mark.

	
	
	
	Total
	4
	

	10
	
	
	1. HR between 50 – 80 bpm at 0 minutes on x axis
2. Increase in HR to reach plateau before 5 minutes
3. Steady state plateau between 120 – 160 bpm until 17 mins
4. Increase in HR from 17 mins to 180 – 210bpm




	4
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Pt 4 graph may rise as curve or diagonal straight line.

Examiner’s Comments

The interpretation of data and the drawing of graphs has proved difficult for candidates in past series, but more candidates were better prepared showing a good understanding of heart rate patterns. Others were less well prepared and often incorrectly identified the heart rate at zero minutes and showed an inaccurate plateau or excluded a plateau altogether.

	
	
	
	Total
	4
	

	11
	
	
	 
	1.
	(Artery) small lumen/thick (muscular) wall or thick tunica media

	2.
	(Capillary) Very small lumen/one cell thick/single layer of cells/no muscular walls/tunica intima only

	3.
	(Vein) large lumen/contains valves/thin (muscular) wall or thin tunica media








	3
	For each mark the first structural characteristic only
Pt 2 thin wall - NBD

Examiner’s Comments

The word ‘structural’ was misunderstood by some candidates who gave detailed descriptions of function which gained no marks. Some candidates confused the structures and had little idea of the correct differences between the three types of blood vessels.

	
	
	
	Total
	3
	

	12
	
	
	White blood cells
	1
	

	
	
	
	Total
	1
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