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Section A

Section B

Gaseous Exchange

Oxygen breathed  - Moves from high concentration  (lungs) to low 

concentration (capillaries)

Oxygen combines with haemoglobin to form oxyhaemoglobin

Haemoglobin also carries  carbon dioxide

Carbon dioxide breathed out –moves from high concentration 

(capillaries to low concentration  (lungs)

Inhalation

1) Diaphragm and intercostals muscle contract

2) Diaphragm flattens and pulls down

3) Lung size increases air pressure is reduced  air is 

sucked in the lungs (moving from high pressure to 

low pressure)

Exhalation

1) Diaphragm and intercostals muscle relax

2) Diaphragm returns to normal

3) Lung size reduces increases air pressure. Air 

moves out of lungs from high pressure to low 

pressure

Changes during Exercise

Inhalation

Pectorals and sterncleidomastoid muscles allow 

the lungs to expand more and take more oxygen

Exhalation

Abdominal muscles pull the ribs down more 

forcefully and push air out quicker

1)Deoxygenated blood

from the muscles enters 

the right atrium via the 

vena cava

2)The blood enters the right 

ventricle through the 

atrioventricular valve

3)The right ventricle 

contracts squeezing the 

blood pushing through the 

pulmonary artery to the 

Lungs

4)Oxygenated blood from 

the muscles enters the left 

atrium via the pulmonary 

vein

5)The blood enters 

the left ventricle

through the 

atrioventricular

valve

6)The left ventricle 

contracts squeezing 

the blood pushing 

through the Aorta to 

the working body

Section C: Pathway of Blood

Two phases of the cardiac cycle

Diastole: The heart ventricles relax and the heart 

fills with blood

Systole: The ventricles contract and blood is 

pumped out of the arteries



Section D

Section E 
The heart supplies the muscles with oxygen to work. 
Cardiac Output – Volume of blood pumped out of the heart/minute
Stroke volume – The amount of blood pumped out of the heart /beat
Heart Rate – Number of heartbeats/min
Cardiac Output = Stroke volume x Heart Rate

Redirecting blood flow

Vasoconstriction – Narrowing of arteries

Vasodilatation  - Expanding of arteries

Section F

Section G – Respiratory system during exercise

Tidal Volume (TV) normal amount of air inhaled/exhaled

Expiratory reserve volume (ERV) amount of air forced out 

after tidal volume

Inspiratory reserve volume (IRV) amount of air forced in 

after tidal volume

Residual Volume (RV) The air left in the lungs prior to 

maximal expiration

Vital Capacity (VC) Largest volume of air that can be 

forcibly expired  following the largest inhalation



Section H 
Aerobic  energy production (with oxygen)

Glucose + Oxygen = Energy +Carbon dioxide+ Water

Exercise intensity = moderate for long duration

Example – Marathon runner

Anaerobic  energy production (without oxygen)

Glucose  = Energy +Lactic Acid

Exercise intensity = high 

Example – Sprinter

Section I
Effect of Exercise
Immediate Effects
•hot/sweaty/red skin 
• increase in depth and 
frequency of breathing 
• increased heart rate.

Short term Effects
• tiredness/fatigue 
• light headedness 
•Nausea
• aching/delayed onset 
muscle soreness 
(DOMS)/cramp.

Long Term
•body shape may change 
improvements in specific 
components of fitness 
•build muscle strength 
• improve muscular endurance 
improve speed 
• improve suppleness 
•build cardio vascular endurance 
improve stamina 
• increase in the size of the heart 
(hypertrophy) 
• lower resting heart rate 
(bradycardia).

Section J
Excessive post-exercise oxygen consumption removes 

lactic acid after exercise

Keeps breathing rate elevated after exercise has stopped

Occurs following anaerobic exercise

The graph shows the breathing rate during and after 

exercise



Section C

1) Which chamber of the 

heart does deoxygenated 

blood flow into?

2) What happens during 

diastole?

3) How is blood controlled as 

it passses through the 

different structures of the 

heart?

4) Where does the blood flow 

to using the pulmonary 

artery?

5) Which blood vessel sends 

oxygenated blood to the 

body from the heart.

Section D

1) Which blood vessel has 

thick elastic walls?

2) Why does it have thick 

elastic walls?

3) Which blood vessels 

mainly go back to the 

heart?

4) In veins how is backflow of 

blood prevented?

5) Which blood vessel has the 

thinnest walls?

Section E

1) What is the function of the 

heart?

2) What is cardiac output?

3) What is stroke volume?

4) What is heart rate?

5) How is cardiac output 

calculated?

Section A
1) Outline the route air passes 

through the body (starting from 
the mouth/nose) to the lungs

2) Gaseous exchange: Which way do 
the molecules move in relation to 
pressure differences

3) What does the oxygen combine 
with?

4) What blood vessels are wrapped 
around the alveoli?

5) What gases are exchanged in the 
alveoli?

Section A
1) During inhalation which muscle 

flattens and pulls down?
2) During inhalation what happens to 

the chest cavity?
3) During exhalation what do the 

intercostal muscle do?
4) During exhalation what happens to 

the chest cavity
5) How do the abdominal muscles 

support exhalation when we 
exercise?



Section F

1) What is anticipatory rise?

2) What happens to the heart 

rate during exercise?

3) What occurs during 

vasodilation?

4) What occurs during 

vasoconstriction?

5) What vascular shunting?

Section G

1) What does a spirometer 

trace show?

2) What is tidal volume?

3) What is ERV?

4) What is residual volume?

5) What is vital capacity?

Section H

1) What is the formula for 

aerobic energy production?

2) What exercise intensity will 

use aerobic energy 

system?

3) What is the formula for 

anaerobic energy 

production?

4) What exercise intensity will 

use anaerobic energy 

system?

5) What is product causes 

muscle fatigue?

Section I

1) What are the immediate 

effect of exercise on 

breathing?

2) What are the immediate 

effect of exercise on heart 

rate?

3) Name one short term effect 

of exercise?

4) What is a long term effect 

of exercise on the 

muscles?

5) What is hypertrophy?

Section J

1) What is EPOC?

2) When does EPOC occur?

3) What is a cool down?

4) What is an ice bath?

5) How can diet help the 

reduce EPOC?


