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1. .

(i) 	Define stroke volume and give a resting value for the average adult.   (2 marks)
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2. Cardiac output increases during physical exercise. Explain how intrinsic control mechanisms cause cardiac output to increase during exercise.  (5 marks) 
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3. Describe the changes that occur in the distribution of cardiac output as a performer moves from rest to exercise. Explain how the vasomotor centre controls this  distribution.     (4 marks)
 
	4 marks max:
	(Describe)
1.	More blood is distributed to the working muscles. 
2.	Less blood is distributed to non-essential organs
	(Explanation)
3.	Vasodilation of arteries/arterioles supplying working muscles/Vascular shunt 
4.	Opening/vasoldilation of precapillary sphincters supplying working muscles 
5.	Vasoconstriction of arteries/arterioles supplying non-essential organs
6.	Closing/vasoconstriction of precapillary sphincters supplying non essential organs 

4. During the training run blood needs to be diverted away from nonessential organs to the working muscles. Explain how the vasomotor centre controls this distribution.   [3 marks]

· Vasodilation of arteries/arterioles/blood vessels/leading to working muscles/vascular shunt
· Opening/vasodilation of pre capillary sphincters leading to working muscles
· Vasoconstriction of arteries/arterioles/blood vessels leading to non-essential organs
· Closing of pre capillary sphincters leading to non-essential organs
· Sympathetic stimulation/’reduction

5. A long distance runner completes a 60 minute sub-maximal training run.  A cool down has a number of effects on the vascular system which aid the performer. One effect is the prevention of blood pooling. Identify other effects.                 [2 marks] 
Mark first 2 only 
1. Maintain stroke volume/cardiac output 
2. Gradual decrease in temperature 
3. Maintain blood pressure 
4. Removal of waste (bi)products/carbon dioxide/lactic acid 
5. Keeps capillaries dilated/maintains blood flow/oxygen to muscles/reduces O2debt 
6. Maintains skeletal muscle pump/respiratory pump 
7. Maintains venous return 
6.[image: ]

	Joint 
	Joint Type 
	Movement 
	Agonist 
	Antagonist 

	Hip 
	Ball and socket
	Flexion
	Iliopsoas 
	Gluteus Maximus  


	
7.	The gymnast in the figure above must keep his shoulders in a fixed position. Name two muscles in the rotator cuff group which aid the stability of the shoulder joint.
Subscapularis Supraspinatus, Infraspinatus teres minor.

8. Flexibility training is an important component of a training programme.
	PNF is one type of flexibility training. Describe PNF stretching.
	 [3 Marks]
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Define the terms endothermic reaction and exothermic reaction.
Give an example for each type of reaction.

4 marks in total

1 (Endothermic reaction) when a group of elements combine to
form a compound (this is known as a synthesis reaction/re

g ADP + P + energy —» ATP/| gy — PC
(Exothermic reaction) when a compound is broken down into
roducts/this is known as a decomposition
eleases energy/heat

Describe how you would perform a stretch during a proprioceptive
neuromuscular facilitation (PNF) session. Explain the
physiological principle behind this type of flexibility training.

5 marks in total
Sub max 3 marks for description
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Section A - Anatomy and Physiology Additional Guidance
Accept I Do not accept
T @0 Define stroke volume and give a resting value for the average adult
(2 marks)
Definfion and value of stroke volume
The amount of blood pumped | The amount of blood
The volume of blood ejected from vertricle/s or heart per beat | out o the heart per beat or | pumped around the body
or per contraction per contraction / per beat of per contraction
SV=EDV-ESV

2 (resting value)

(any value batween) 60 - 80m

Range If one value given s
between 60 and S0,

1@

Describe the changes that take place to stroke volume from rest to maximal exercise levels.

(3 marks) Description of changes to stroke volure during exercise

1 (SVincreases)

Stroke volume increases (with exercise intensity) |
More blood is pumped out (of the ventriclels) per beat

2 (SV plateaus)

'SV plateaus or peaks /

SV reaches a maximum value (during sub-maximal exercise) ... | Graph that shows these

3 (SVdecreases)

(fnen) SV decreases (slightly during maximal exercise) / poirts.

decreases at very high exercise intensity or levels

T (maximum Maximal stroke volume = (any value betweer)
value) 120-200mi (per beat)
{8V decreases because) FIR s 50 high there is not enough time
5 (explanation) | for the ventricles 1o il (completely) during diastole o relexation
phase or before systole o contraction phase
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| Accept Do not accept
1 (c) Explain how intrinsic control mechanisms cause cardiac output to increase during exercise.
(5 marks)
Starling’s Law:

increased blood flow

1. (venous return) Increased venous return / more blood enters the atria or heart... back to the heart

2. (atrial stretch) The right atrium stretches
A node increases rate of fiing /
3 (SAnode) ..SA node increases heart rate

more blood enters ventricles causing them to stretch further / Heart stretches T = TV
increased EDV or end diastolic volume

5. (strength of (this) increases the strength of contraction or recoil (of heart wall or ‘Starling's Law’ on own
contraction) ventricles) / ESV or end systolic volume

6. (stroke volume) | ..this increases stroke volume / forces more blood out per beat
Temperature:

4. (ventricular stretch)

7. (temperature) (body) temperature increases which increases heart rate

(body temperature increases) which increases speed of nerve
impulses (to SA node)

8. (nerve impuises)

Outcome:

9. (cardiac output
increases)

‘CO’ in equation for

Q =8V x HR/ cardiac output = SV x HR cardiac output





