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TOPIC 1: ANATOMY 
1.1 THE SKELETAL SYSTEM 

1.1.1 Distinguish anatomically between the axial and appendicular skeleton 

Þ Axial skeleton  

• Forms central axis of the body 

• Consists of cranium, mandible, ribs, sternum, vertebral column (cervical, 
thoracic, lumbar, sacral, coccyx), hyoid bone, xiphoid process and ossicles 

 

 

 

 

 

 

 

 

 
 

 

Þ Appendicular skeleton 

• Vital for movement, locomotion and overall body function 

• Consists of pectoral girdle (scapulae and clavicles), humerus, radius, ulna, 
carpals, metacarpals, phalanges, pelvic girdle (ilium, ischium, pubis), femur, 
patella, tibia, fibula, calcaneus, tarsals, metatarsals and phalanges 
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2.1.2 Outline the function of the conducting airways 

Þ Provides a low resistance pathway for air to be transported to the lungs 

Þ Provides defense against chemical and other harmful substances that are 
inhaled 

Þ Warming and moistening the air 

 

2.1.3 Define the terms pulmonary ventilation, total lung capacity (TLC), vital 
capacity (VC), tidal volume (TV), expiratory reserve volume (ERV), inspiratory 
reserve volume (IRV) and residual volume (RV) 

Þ Pulmonary ventilation – inflow and 
outflow of air between the atmosphere 
and the lungs (aka breathing) 

Þ Total lung capacity (TLC) – volume of air 
in the lungs after a maximum inhalation 

Þ Vital capacity (VC) – maximum volume of 
air that can be exhaled after a maximum 
inhalation 

Þ Tidal volume (TV) – volume of air breathed in and out in any one breath 

Þ Expiratory reserve volume (ERV) – volume of air in excess of tidal volume that 
can be exhaled forcibly 

Þ Inspiratory reserve volume (IRV) – additional inspired air over and above tidal 
volume 

Þ Residual volume (RV) – volume of air still contained in the lungs after a maximal 
exhalation  

 

2.1.4 Explain the mechanics of ventilation in the human lungs 

Þ Air flows between the lungs and atmosphere as a result of pressure changes 

Þ Inhalation 

• External intercostal muscles contract moving the ribcage up and out this 
decreases pressure in the thorax and increases volume 

• The diaphragm contracts (moves down and becomes relatively flat) 

• This increases the volume of the thoracic cavity, and decreases pressure 

• Air flows from outside the body into the lungs to achieve equilibrium 

• Air will stop flowing into lungs once internal pressure is equal to atmospheric 
pressure 
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3.2.4 Explain the role of insulin in the formation of glycogen and accumulation of 
body fat 

Þ Insulin is the hormone responsible for regulating blood glucose levels 

Þ High blood glucose levels stimulate the release of insulin from the beta cells of 
the pancreas 

Þ Insulin stimulates the enzymes that convert glucose into glycogen as well as 
stimulating the storage of triglycerides in adipose tissue 

Þ It promotes glycogenesis 

Þ Inhibits gluconeogenesis and lipolysis meaning the body cannot use stores fat as 
an energy source 

Þ When someone consumes glucose, insulin is released which promotes the 
storage of fat 

 

3.2.5 Outline glycogenolysis and lipolysis 

Þ Glycogenolysis  

• Glycogenolysis is the breakdown of glycogen into glucose molecules, which 
releases glucose into the bloodstream to be used as energy 

• It is the removal of glucose from glycogen, producing glucose-1 phosphate 

• This catabolic reaction occurs when blood glucose levels are low and is 
stimulated by the release of glucagon from the alpha cells of the pancreas 

• It causes a hydrolysis reaction, meaning water is added in the formation of 
new molecules 

• Phosphorylase is the main enzyme involved in the reaction which provides a 
rapid rate of glucose-6 phosphate, which is usable unlike glucose-1 
phosphate 

• Adrenaline can also stimulate glycogenolysis to increase blood glucose levels 

• Glucose is taken up by muscles when glycogenolysis occurs 

• Glycogenolysis can take place in the liver or muscles 

• When taking place in the liver, the enzyme glucose-6 phosphatase converts 
glucose-6 phosphate into useable glucose 

• When taking place in the muscles, there is no glucose-6 phosphatase to 
convert glucose-6 phosphate to glucose, thus it can only be utilized in the 
muscle where it was produced 

Þ Lipolysis  

• Lipolysis is a hydrolysis reaction where enzymes and water cause the release 
of triglycerides from the body’s fat stores into the blood stream 

• It is the process of breaking down stored fat into free moving fatty acids to 
release potential energy so they can be used as fuel 
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4.3.11 Explain the factors that affect projectile motion at take-off or release 

Þ A projectile is any object which is launched or dropped into the air 

Þ The forces acting on a projectile are gravity, air resistance and lift 

Þ A projectile has no force propelling it forward once it has been released 

Þ An object is said to undergo projectile motion when it follows a curved path due 
to the influence of gravity 

Þ If we assume air resistance to be negligible in a projectile motion; 

• The horizontal component of velocity is constant 

• The vertical component of velocity accelerates towards the earth at 9.81ms-2 

• The projectile reaches its maximum height when its vertical velocity is zero 

• The trajectory is symmetrical 

Þ The presence of air resistance changes the trajectory of the projectile; 

• The maximum height of the projectile is lower 

• The range of the projectile is shorter 

• The trajectory is not symmetrical 

Þ Factors affecting projectile motion; 

• Angle of release 

§ The optimal angle of release of a projectile will depend on the context 

§ Generally, to achieve the greatest horizontal distance travelled, the 
optimal angle of release is 45° 

§ However, when the goal is not to achieve the greatest horizontal 
distance, the optimal angle will be different  

o E.g. in high jump, the optimal angle of release is almost 90° because 
the goal is to gain the greatest possible height (vertical distance) 

§ If the landing place of the object is higher than the point of release, then 
the optimal angle of release will be greater than 45° 

§ If the landing place of the object is lower than the point of release, then 
the optimal angle of release will be less than 45° 

• Height of release 

§ The greater the height of release, the greater the horizontal distance 
that can be travelled  

§ The optimal height of release differs on the context and specific target of 
the projectile being launched 

§ This can be manipulated to ensure the projectile reaches the target 

o E.g. in discus, increasing the height of release is optimal as it allows 
the discus to travel further 
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6.1.4 Explain how the standard deviation is useful for comparing the means and the 
spread of data between two or more samples 

Þ A large standard deviation indicates a wide spread of data around the mean 

• This implies low levels of accuracy and a high degree of error 

Þ A small standard deviation indicates that the data is closely clustered around the 
mean 

• This implies high levels of accuracy and consistency 

Þ The standard deviation may be useful when comparing two or more sets of data 
as it can provide an insight into the reliability and accuracy of that data 

• If one set has a much higher standard deviation than the other, yet they 
have similar means, this may indicate that there is high variability in one 
sample in comparison to the other 

• It is important to note that the comparison of standard deviations between 
data sets with drastically different means is not recommended as standard 
deviation is proportional to the mean so such comparisons could lead to 
false conclusions 

 

6.1.5 Outline the meaning of coefficient of variation 

Þ The coefficient of variation is the standard deviation of a set of data, expressed 
as a percentage of the mean of that data set 

Þ Similarly to standard deviation, it also summarises the spread of values around 
the mean 

Þ The coefficient of variation is valuable for comparing the spread of data 
between different data sets as it is expressed as a percentage, and thus is not 
proportional to the mean 

• This means that two data sets with drastically different means can be 
compared using their coefficient of variation 
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Computer Simulation 

Fitness 
Parameter 

Reaction Time 

Description Þ The participant completes and online simulation where 
they must react to a simple stimulus presented on the 
screen  

Þ Their reaction time is recorded 

Þ This may be done a number of times to obtain an average 
measurement 

Reliability High Validity High 

Strengths Þ Minimal equipment required  

Þ Athlete can perform the test themselves 

Þ Direct measurement of reaction time 

Weaknesses Þ Not representative of a real-life situation 

Þ Each test can vary slightly in the presentation of stimulus 

Þ Oversimplification of the reaction process 

 

Vertical Jump Test 

Fitness 
Parameter 

Power 

Description Þ The participant stands with one arm outstretched above 
their head 

Þ They then bend their knees and try to jump as high as 
possible, using the outstretched hand to mark the wall 
using a piece of chalk or hit the sticks on the vertical 
jump test pole 

Þ The height reached by the participant is an indication of 
the participants’ power  

Reliability Medium Validity Low 

Strengths Þ Minimal equipment required 

Þ Easy to administer 

Þ Can be performed almost anywhere  
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Þ Ratings of Perceived Exertion (RPE) 

• An individual estimates the level of effort they are putting into exercise, 
generally on a scale of 1 – 10 

• Common scales include BORG, CERT and OMNI 

• BORG Scale  

§ Individuals estimate of how hard they’re working on a scale of 6 – 20  

§ A rating of 6 – 11 is considered light 

§ A rating of 12 – 16 is considered moderate 

§ A rating of 17 – 20 is considered high 

§ Multiplying the RPE given on the BORG scale is supposed to provide an 
estimate of heart rate 

• CERT Scale 

§ Used for children between the ages of 6 – 9 

§ Illustrated scale where children rate their perceived exertion on a scale 
of 1 – 10 based on a number of accompanying images  

§ Is used in conjunction with a picture that describes each level of 
exertion 

• OMNI Scale 

§ Designed for adults 

§ Individuals rate their perceived exertion on a scale of 1 – 10 based on a 
number of accompanying images  
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