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Skeletal System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Functions of the 
skeleton

Shape and 
support

Muscle 
attachment

Protection of 
vital organs

Red and white 
blood cell 
production

Talus 
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Types of joint 

¶ Fixed or immoveable/fibrous joints ς e.g. cranium 

¶ Slightly moveable/cartilaginous joints ς e.g. vertebrae 

¶ Freely moveable/synovial joints ς e.g. ball and socket/hinge 

 

 

 

 

 

 

 

 

 

Joint Structure and Function 

 

 

 

 

 

 

 

 

 

 

 

 

Hinge Joint Ball and 

Socket Joint 
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Types of bone: 

¶ Flat bone 

¶ Long bone 

¶ Short bone 

 

Types of Movement  

Type of Movement $ÅÓÃÒÉÐÔÉÏÎ 

Adduction  -ÏÖÅÍÅÎÔ ÏÆ ÔÈÅ ÌÉÍÂ 4/7!2$3 ÔÈÅ ÃÅÎÔÒÅ ÏÆ 
ÔÈÅ ÂÏÄÙ 

Abduction -ÏÖÅÍÅÎÔ ÏÆ ÔÈÅ ÌÉÍÂ !7!9 ÆÒÏÍ ÔÈÅ ÍÉÄÌÉÎÅ 
ÂÏÄÙ  

Flexion !ÎÇÌÅ ÏÆ ÔÈÅ ÊÏÉÎÔ ÄÅÃÒÅÁÓÅÓ  

Extension !ÎÇÌÅ ÏÆ ÔÈÅ ÊÏÉÎÔ ÉÎÃÒÅÁÓÅÓ  

Rotation 7ÈÅÎ ÔÈÅ ÂÏÎÅ ÁÔ Á ÊÏÉÎÔ ÍÏÖÅÓ ÁÒÏÕÎÄ ÉÔÓ Ï×Î 
ÁØÉÓȟ ÓÏ ÍÁËÉÎÇ Á ÃÉÒÃÕÌÁÒ ÍÏÖÅÍÅÎÔ 

Dorsi Flexion !ƴ ǳǇǿŀǊŘ ƳƻǾŜƳŜƴǘΣ ŀǎ ƛƴ ƳƻǾƛƴƎ ǘƘŜ Ŧƻƻǘ ǘƻ 
Ǉǳƭƭ ǘƘŜ ǘƻŜǎ ǘƻǿŀǊŘǎ ǘƘŜ ƪƴŜŜ ƛƴ ǿŀƭƪƛƴƎΦ 

Plantar Flexion ! ƳƻǾŜƳŜƴǘ ǘƘŀǘ Ǉƻƛƴǘǎ ǘƘŜ ǘƻŜǎ ŘƻǿƴǿŀǊŘǎ ōȅ 
ǎǘǊŀƛƎƘǘŜƴƛƴƎ ǘƘŜ ŀƴƪƭŜΦ  

Tendons ς attach muscle to bone, which 

provides leverage 

Ligaments ς attach bone to bone which 

strengthens the joints  
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Muscles 

Three types of muscle  

¶ Voluntary 

¶ Involuntary 

¶ Cardiac  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Antagonistic Muscles 

Å Muscles can only PULL they cannot push! 

Å This is called a muscle contraction. 

Å There are a number of ways a muscle can contract.... 

Å The two we are concerned with are: 

Å Isotonic 

Å Isometric  

 

IƛǇ 
ŦƭŜȄƻǊǎ 

¢ƛōƛŀƭƛǎ 

ŀƴǘŜǊƛƻǊ 
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Isometric is static.  The muscle is contracting but it is in a fixed position. For 

example, in an arm wrestle when two people are taking the strain their 

muscles are in isometric contractions. 

 

Isotonic is moving (think of tonic the energy drinks = movement).  For example, 

in an arm wrestle when both people have started to push the other then the 

muscle is moving. (concentric ς muscle contracts and shortens) (eccentric ς 

muscle contracts and lengthens). 

 

Antagonistic Muscle Pairs 

As muscles can only pull, you have to have sets of muscles that pull in the 

opposite directions; these are called antagonistic pairs. 

 

 

 

 

aǳǎŎƭŜǎ [ƻŎŀǘƛƻƴ aƻǾŜƳŜƴǘ 

DŀǎǘǊƻŎƴŜƳƛǳǎ ŀƴŘ ǘƛōƛŀƭƛǎ ŀƴǘŜǊƛƻǊ !ƴƪƭŜ tƭŀƴǘŀǊ ŦƭŜȄƛƻƴ ŀƴŘ ŘƻǊǎƛ ŦƭŜȄƛƻƴ 

vǳŀŘǊƛŎŜǇǎ ŀƴŘ ƘŀƳǎǘǊƛƴƎ YƴŜŜ CƭŜȄƛƻƴ ŀƴŘ ŜȄǘŜƴǎƛƻƴ 

.ƛŎŜǇǎ ŀƴŘ ǘǊƛŎŜǇǎ 9ƭōƻǿ CƭŜȄƛƻƴ ŀƴŘ ŜȄǘŜƴǎƛƻƴ 

IƛǇ ŦƭŜȄƻǊǎ ŀƴŘ ƎƭǳǘŜǳǎ ƳŀȄƛƳǳǎ IƛǇ CƭŜȄƛƻƴ ŀƴŘ ŜȄǘŜƴǎƛƻƴ 

 

Muscle Fibres 

Type 1: Slow Twitch Type 2b: Fast-twitch 
They contract slowly with less force and 
are slow to get tired and are suited to 
aerobic activities such long-distance 
running and swimming. 

These are also fast-twitch which contract 
rapidly and produce large amounts of 
force but get tired quickly. Are suited to 
short distance events (100M) 

 

The muscle that is working is 

called the AGONIST όƛǘΩǎ Ŝŀǎȅ ǘƻ 

remember if you think of agony ς 

the muscle is in agony which 

means it is working).  

The muscle relaxing is the 

ANTAGONIST 



6 | P a g e 
 

The musculoskeletal system 

 

Working together, the joints, bones and skeletal muscles make up the 

musculoskeletal system.  The main function is to create movement.  The 

skeletal muscles connect to the bones and work with connective tissues at the 

joints to allow for movement. The muscles connect to the nervous system, 

which allows movement to start through nerve signals from the brain. 

 

The bones, joints and muscles work together as levers in the body.  When you 

lift an object your muscles and bones can create a mechanical advantage or 

mechanical disadvantage.  
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Cardiovascular System 

The cardiovascular system is made up of: 

¶ Blood 

¶ Blood vessels 

¶ Heart  

 

 

 

Functions of the cardiovascular system 

Å Transport of oxygen and nutrients 

Å Removal of carbon dioxide 

Å Clotting of open wounds 

Å Regulation of body temperature 

Bicuspid Valve 
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Arteries 

 

 

 

 

  

 

 

!ǊǘŜǊƛŜǎ ŎŀǊǊȅ ōƭƻƻŘ !²!¸ 
ŦǊƻƳ ǘƘŜ ƘŜŀǊǘΦ  ¢ƘŜȅ 
Ŏƻƴǎƛǎǘ ƻŦ ǘƘǊŜŜ ƭŀȅŜǊǎΦ  
!ǊǘŜǊȅ ǿŀƭƭǎ ŀǊŜ ǘƘƛŎƪ ŀƴŘ 
ŦƭŜȄƛōƭŜΦ  ¢ƘŜȅ ƘŀǾŜ ŀ ǇǳƭǎŜ 
ŀƴŘ ǿƻǊƪ ǳƴŘŜǊ ƘƛƎƘ 
ǇǊŜǎǎǳǊŜΦ 

Veins carry deoxygenated back 

to the heart and they work at a 

lower pressure.  The walls are 

thinner than arteries and less 

elastic.  They have valves to 

stop the blood flowing 

backwards. 

/ŀǇƛƭƭŀǊƛŜǎ ŀǊŜ ǘƘŜ ǎƳŀƭƭŜǎǘ 
ōƭƻƻŘ ǾŜǎǎŜƭ ŀƴŘ ŀǊŜ Ƨǳǎǘ ƻƴŜ 
ŎŜƭƭ ǘƘƛŎƪ όǘƘƛƴƴŜǊ ǘƘŀƴ ŀ 
ǎǘǊŀƴŘ ƻŦ ƘŀƛǊύΦ  ¢ƘŜȅ ƘŀǾŜ 
ǎŜƳƛπǇŜǊƳŜŀōƭŜ ǿŀƭƭǎΦ 
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Blood 

Red blood cells 

¶ contain haemoglobin which carries oxygen and carbon dioxide  

¶ made in the bone marrow, the more you train the more red blood cells 

are made 

White blood cells 

¶ an important part of the immune system 

¶ produces antibodies and destroy harmful microorganisms  

¶ made in the bone marrow  

Platelets 

¶ clump to form clots (stops bleeding)  

Plasma 

¶ fluid part of blood 

¶ carries carbon dioxide, hormones and waste 

 

 

Definitions 

Heart rate: the amount of times the heart beats per minute (bpm) 

Stroke volume: the volume of blood ejected from each ventricle per beat 

Cardiac output: the amount of blood ejected from the heart each minute 

 

Cardiac Output = Heart Rate x Stroke Volume 

CO = HR x SV 
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Respiratory System 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Inhalation 

¶ In order to draw air into our lungs, the volume of the chest must 

increase.  

¶ This occurs because the Intercostal muscles and the diaphragm contract.  

¶ The rib cage moves up and out and the diaphragm flattens to increase 

the space.  

¶ This decreases the air pressure within our lungs, causing air to rush in 

from outside. 

http://upload.wikimedia.org/wikibooks/en/1/1c/Gcsebiolbreathe1.gif
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Exhalation 

Å At the end of a breath, the intercostal muscles and diaphragm relax,  

Å Returning to their starting position, which decreases the volume of the 

chest. 

Å  The decreased space and increased air pressure in the lungs forces air 

out  

 

 

Dŀǎ LƴƘŀƭŜŘ 9ȄƘŀƭŜŘ 

hȄȅƎŜƴ нм҈ мт҈ 

/ŀǊōƻƴ 5ƛƻȄƛŘŜ  лΦлп҈ п҈ 
bƛǘǊƻƎŜƴ тф҈ тф҈ 

 

 

Gas Exchange 

1. The oxygen we breathe in travels down to the alveoli. 

2. Capillaries carry de-oxygenated blood from the pulmonary artery to the 

lungs. 

3. The alveoli have a HIGH concentration of oxygen and the capillaries have 

a LOW concentration of oxygen. 

4. Capillaries and alveoli have thin walls so gas exchange takes place from a 

HIGH concentration to a LOW concentration.   

5. This means oxygen is put into the blood cells & the carbon dioxide is 

removed. 

6. The oxygen rich blood is then taken back to the heart via the pulmonary 

vein where it can be delivered to the rest of the body. 



13 | P a g e 
 

Gas Exchange Diagram (diffusion) 

 

Tidal Volume : During normal breathing, the total amount breathed in and out 

in one cycle. 

Vital Capacity: The maximum you can forcibly breathe in and out. 

Residual volume: the volume of air left in your lungs after breathing out. 

Minute ventilation: the volume of air, in litres, that you breathe per minute. 

 

The cardiorespiratory system 

The cardiovascular and respiratory system work together to supply muscles 

with a continuous supply of oxygen and to remove carbon dioxide. 

 

 

 

 

 

 

 

 

Air is inhaled  Air journeys through the 

respiratory system to the 

alveoli  

Gaseous exchange takes place 

at the alveoli. Oxygen diffuses 

into the blood in the 

capillaries   

Oxygenated blood is carried 

from the lungs to the heart 

in the pulmonary vein. 

The oxygenated blood 

moves through the heart 

before being pumped 

towards the rest of the body 

via the aorta  

The aorta carries 

oxygenated blood to the rest 

of the body  

Oxygenated blood moves 

through the capillaries 

where gaseous exchange 

takes place. 

The veins carry the 

deoxygenated blood back to 

the heart.  

The deoxygenated blood 

moves through the heart 

before being pumped to the 

lungs via the pulmonary 

artery 

Gaseous exchange takes 

place in the alveoli   

Air travels back through the 

respiratory system and is 

exhaled   



14 | P a g e 
 

Anaerobic and aerobic exercise  

¢ƘŜ ōƻŘȅΩǎ ŀōƛƭƛǘȅ ǘƻ ŜȄǘǊŀŎǘ ŜƴŜǊƎȅ ŦǊƻƳ ŦƻƻŘ ŀƴŘ ǘǊŀƴǎŦŜǊ ƛǘ ǘƻ ǘƘŜ ǇǊƻǘŜƛƴǎ ƛƴ 

the muscles determines your capacity to exercise for different time periods at 

various intensities. 

The energy systems can work aerobically (with oxygen) or anaerobically 

(without oxygen). 

 

Anaerobic 

¶ Movements that require sudden bursts of effort are powered by energy 

systems that do not require oxygen (anaerobic). 

¶ As a result, the anaerobic system can only work for short periods of 

time, 400m maximum. 

 

Glucose  lactic acid + Heat 

 

¶ Lactic acid is what limits the anaerobic system as it builds up in the 

muscles causing fatigue 

 

Aerobic  

¶ Movements that are needed over a longer period of time are aerobic 

and require oxygen.  

 

GLUCOSE + Oxygen   carbon dioxide, water + heat  

 

¶ Carbon dioxide and water do not affect the ability of the muscles to 

contract. 

¶ The glucose comes from foods such as carbohydrates (if you have eaten 

more carbohydrates before a big session you should have more energy) 
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The short-term effects of exercise  

 

Muscle fatigue usually occurs as a result of anaerobic respiration, when there 

is not enough oxygen available your cells respire anaerobically and lactic acid is 

produced. 

Lactate accumulation is when lactic acid gathers and it causes your muscles to 

feel painful and tired. 

Heart rate increases  

Stroke volume increases  

Cardiac output increases  

Depth and rate of breathing increases 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Heart rate: The 

number of times 

the heart beats 

per minute  

Stroke Volume: 

the amount of 

blood pumped by 

the heart per 

beat. 

Cardiac Output: is the amount 

of blood pumped by the heart 

in one minute. 

Cardiac Output = HR x SV 

 

 

 

 

 

c 
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Long term effects of exercise  

 

Cardiac hypertrophy 

Stroke volume increases 

Increased number of  

red blood cells 

Capillarisation 

Increased blood flow  

to working muscles 

 

Increased 

strength of 

intercostal 

muscles 

Increase in lung 

volume 

Increase in tidal 

volume 

Increased vital 

capacity 

Increase in 

number of 

alveoli 
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Levers 

Å A lever is a rigid structure that rotates around an axis (bone) 

Å A fulcrum (pivot) ς is the point around which the lever rotates (joint) 

Å A resistance ς the force that is applied by the lever system (thing you are trying to 

move) 

Å An effort ς the force that is applied by the user of the lever system (muscle) 

First Class Lever 

 

 

Second Class Lever 

 

 

 

 

The main example of this action in the 

body is a triceps dip. 

The elbow joint is the fulcrum as it lies 

between the resistance (weight held in 

the hand) and the effort applied by the 

triceps muscle 

 

A calf raise is an example of a second 

class lever. 

The body weight (resistance) sits 

between the toes and balls of the feet 

(fulcrum) and the call muscles apply 

the effort by pulling on the heel. 

 

Resistance 
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Third Class Lever

 

 

 

! ǿŀȅ ǘƻ ǊŜƳŜƳōŜǊΧ 

 

1 ς 2 ς 3, F ς R - E 

 

A class 1 lever has the Fulcrum at the centre 

A class 2 lever has the Resistance at the centre 

A class 3 level has the Effort at the centre 

 

 

 

 

 

 

 

 

 

 

Most of the levers in your body are 

third class levers because the effort is 

applied between the fulcrum and the 

load. 

A biceps curl ς the effort is applied by 

the biceps muscle, which is between 

the fulcrum at the elbow joint and the 

weight in your hands (resistance). 

The effort is always greater than the 

load as the resistance is further from 

the fulcrum than the effort. 

 

Resistance 
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Force 

Å Gravity: the force that attracts a body towards the centre of the earth, 

or towards any other physical body having mass 

Å Muscular force: a push or pull applied to an object, provided by 

muscular contraction 

Å Air resistance: the frictional force that air applies against a moving 

object 

 

 

 


