Alevel Physical Education 	  	 Progress Test 12
MARK SCHEME FOR EXTENSION TEST ON CARDIAC CYCLE

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. Draw a graph to show how the cyclist’s cardiac output changes in the following phases of the aerobic training session. 
Prior to exercise     Exercise Session     Recovery period                                                 (5 marks)
(One mark must be from three areas to attain maximum) 
1. Resting value 5L/min approx (4-6L/min) 
2. Anticipatory rise before exercise 
3. Sharp increase 
4. Plateau between 10-2OLImin 
5. Initial sharp decline with slow decline towards resting level 

4. Whilst exercising a greater volume of blood is ejected during ventricular systole. Why is this beneficial to performance?           [I mark]
2More oxygen/blood supplied to muscles 
3Greater amounts of carbon dioxide/waste products removed/delay OBLA
4Delays fatigue/maintains/prolongs aerobic performance

5. Explain how the body controls the increased distribution of blood to the working muscles during exercise		(6 marks)
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6. How do neural factors regulate heart rate during physical activity and during a period of gradual recovery.                              (5 marks)


During activity
· Chemoreceptors detect decreases in O2/ pH of the blood/increases acidity /CO2/Lactic acid
· Proprioreceptors detect movement
· Baroreceptors detect increases in blood pressure
· Messages are sent to the cardiac control centre/ CCC (in the medulla oblongata)
· Stimulate CCC
· S/A node stimulated / the (cardiac) accelerator nerve
· SA node reference only when linked to physical activity(not recovery)
· The sympathetic nervous system increases heart rate

During recovery
· Chemoreceptors detect increases in the O2/ pH of the blood/ decreases in acidity /co2/Lactic acid
· Proprioreceptors detect reduction in movement
· Baroreceptors detect decreases in blood pressure
· Messages are sent (to the S/A node) via the vagus nerve
· The parasympathetic nervous system decreases heart rate.
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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





