
Unit 2: GCSE Applied Science
2.3.4 Exercise and fitness in humans

The nervous system

We have sense organs which contain receptor cells. These receptor 
cells detect external stimuli and send an electrical signal along 
neurones to the central nervous system (CNS) made up of the brain 
and spinal cord to coordinate a response.

Effect of exercise on breathing

Short term effects: breathing rate increases to provide the oxygen 
and remove carbon dioxide. 

Long term effects: the body becomes more efficient at transporting 
oxygen.

These terms describe the motion of a body: 

1. Stationary 
2. Constant speed or velocity
3. Accelerating 
4. Decelerating 

Remember: Velocity is the speed in a specific direction.

Calculating speed (or velocity) Calculating acceleration (or deceleration)

Motion is described using distance-time graphs and velocity-time 
graphs. It is important to work out which type it is before you start 
to describe the graph as the shapes represent different things on 
each type. Look for the labelling on the axes to help recognise the 
graph.

Motion Distance-time Velocity-time
Stationary

Constant speed

Acceleration

Deceleration

Using velocity-time graphs

Effect of exercise on heart rate and recovery time

Short term effects: heart rate increases, cardiac output increases. 

Long term effects: heart muscle is strengthened, heart muscle 
becomes more efficient.

Muscles and Joints

Some muscles work as 
antagonistic pairs.
This means that as one muscle 
contracts, the other relaxes.

The synovial joint

Joints can be damaged by disease (e.g. osteoarthritis) and injury 
(e.g. torn ligament)

Types of joint

Hinge joint e.g. elbow
Fixed joint e.g. skull
Ball and socket e.g. hipArteries and 

veins-

Type of Blood Oxygenated Deoxygenated

Direction Away from heart Towards heart

Pressure Higher Lower

Size of Hole 
(lumen)

Smaller Larger

Wall Thickness Thicker Narrower

Valves? No Yes

Blood

Parts of the Blood
Structure Function

Red blood cells Contain haemoglobin for transport of oxygen

White blood cells Defend against infectious disease

Platelets Clot the blood

Plasma Carries dissolved substances e.g. Urea, 
carbon dioxide, soluble food and distributes 
heat

The Heart

Circulation

A reflex response is always:

• rapid
• automatic
and is generally protective.

The reflex arc 

This is the path taken by 
an electrical impulse from 
stimulus to response by an 
effector (muscle or gland). 
Withdrawal action reflex 
is shown here where an 
automatic reaction to the hot 
pan causes a quick withdrawal 
from the area.

Cartilage – reduces friction
Synovial fluid – lubricates 
joints
Ligaments – join bones to 
bones
Tendons – join muscles to 
bones

1. Vena cava- returns 
deoxygenated blood to the 
heart from the body.

2. The right atrium contracts to 
force blood …

3. through the tricuspid valve…
4. into the right ventricle which 

then contracts pushing blood 
up the …

5. pulmonary artery to the lungs. 
6. The pulmonary vein returns 

blood to the heart.

7. The left atrium receives the oxygenated blood and contracts…

8. forcing blood through the bicuspid valve…

9. into the left ventricle. The left ventricle contracts, it has a much 
thicker muscular wall than the right ventricle to provide enough 
pressure to push blood all around the body.

10. The aorta carries this blood under high pressure out of the 
heart and to the body.

11. The valves in the heart prevent the back flow of blood. These 
are the semi lunar valves.

The heart is the muscular 
pump that pushes blood 
around the body. 

Arteries carry blood away 
from the heart.
At the lungs they divide into 
tiny capillaries with thin walls 
so that gases can diffuse 
easily between the blood and 
the alveoli.
Veins then return the blood to 
the heart. 

An extensive network of capillaries around the body means 
that every cell is close enough to a capillary to exchange 
substances with the blood through diffusion. 

speed (m/s) =
distance (m)

time (s)
Acceleration (m/s2) =

change in velocity (m/s)
time (s)

1. Stimulus = heat

2. Receptor = skin

4. Co-ordinator = spinal cord

3. Sensory neurone

5. Motor neurone

Relay neurone

Synapse 

6. Effector = muscle
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The 
acceleration 
or deceleration 
can be 
calculated by 
calculating the 
gradient of the 
line. 

The 
distance 
travelled 
can be 
calculated 
by 
calculating 
the area 
under the 
line of the 
graph.


