
 

Hi Guys 

Welcome to Core 2! 

Core two is all about performance. Specifically in core two you will learn how different things affect 
performance – including: 

-	 how training affects performance 
-	 how psychology affects performance 
-	 how nutrition and recovery strategies affects performance  
-	 AND how the acquisition of skill affects performance 

We will kick this series off with critical question one – “How does training affect performance?”  

- - - - - - -  
In this video, we will be explore Core two – question one - dot point one 

If you look at the syllabus you can see this dot point is about the body’s energy systems 

IN THIS VIDEO WE WILL LEARN ABOUT: 
-	 The alactacid system 
-	 The lactic acid system 
-	 AND the aerobic system 

FOR EACH OF THESE SYSTEMS WE WILL EXPLORE: 
-	 the source of fuel 
-	 the efficiency of ATP production 
-	 the duration that the system can operate 
-	 the cause of fatigue 
-	 the by-products of energy production  
-	 AND the process and rate of recovery 

- - - - - - - - 

BUT BEFORE WE DO, LET’S TAKE A BRIEF LOOK AT ENERGY 

The body requires energy in order for it to survive. The body requires energy to breathe, to keep the 
heart beating and to keep the brain functioning. If there is no energy intake, then the body will die.  

Energy is measured by kilojoules, and the body will require a certain amount of kilojoules to allow the 
body to function. Some countries like America will measure energy in calories – but in Australia (and 
in the HSC), we use the term kilojoules.  

When sleeping you may burn 3-6 kilojoules per minute. When exercising, you may burn anywhere 
between 18 to over 50 kilojoules per minute. 

So, we get this energy from food… and food can be broken down into three elements - 
carbohydrates, fats and/or protein.  
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Each of these elements will contain a different amount of kilojoules. 
For instance, for each one gram of carbohydrate – there will be 16 kilojoules. 
For each one gram of fat – there will be 37 kilojoules. 
AND for each one gram of protein – there will be 17 kilojoules. 
That information will be especially important in critical question three “How can nutrition and 
recovery strategies affect performance?” 

Now let’s link this information about energy to performance. 
The body requires energy to initiate movement, right? Energy is released from chemical compounds 
into the muscle’s cells when movement is required. 

This chemical compound is called adenosine triphosphate, otherwise known as ATP.  

ATP is made up of two types of molecules: adenosine (big) and three phosphates (small)  

The ATP compound stores energy within it’s bonds. Energy is then released when the connection 
between the last two phosphates is broken. This release of energy makes movement possible.  

However, now ATP is has only two phosphate molecules. It is now called ADP - adenosine 
diphosphate – “di” meaning two. Even though our body has a certain amount of ATP to use – it 
doesn’t mean once it’s used that’s it… 

ADP will be rebuilt to become ATP again. The rebuilding of the ADP molecule back to ATP is called 
re-synthesis. This occurs when a free phosphate rejoins ADP, reinstating the bonds – making it ATP 
again, and therefore able to release energy to the muscles again. 

So, our body has 3 systems that can allow energy to be released to initiate movement. These three 
ENERGY SYSTEMS are the alactacid system, lactic acid system and the aerobic system. The body 
will only use ONE system at a time – and the system the body uses will depend on the intensity of 
the movement AS WELL AS the duration of the activity – because the way each energy system 
resynthesises ATP is different. 

It is important to note that the ATP-PC system and the lactic acid system DO NOT require the 
presence of oxygen, whilst the Aerobic system DOES require the presence of oxygen. 

Let’s start the dot point by looking at these three energy systems in detail. 

- - - - - - - -  
SO, FIRST, LET’S LOOK AT THE ALACTACID SYSTEM, ALSO KNOWN AS THE ATP – PC 
SYSTEM. 
The syllabus asks us to explore  

-	 the source of fuel 
-	 the efficiency of ATP production 
-	 the duration that the system can operate 
-	 the cause of fatigue 
-	 the by-products of energy production  
-	 AND the process and rate of recovery 

…so we will use these as our subheadings 

The ATP-PC system is used for high intensity – short duration activities. For example, long jump. 

Source of fuel 
As previously mentioned, there is only a certain amount of ATP in our body. When the body uses the 
ATP-PC system to release energy it cannot resynthesise it quick enough to keep the supply going. 

So, just like on a motorbike that has reserve fuel – the body has a reserve called creatine 
phosphate. When the compound creatine phosphate splits into two molecules – so one molecule is 
creatine and the other molecule is phosphate – that too releases energy. 

Therefore, the source of fuel for this energy system is creatine phosphate 



Efficiency of ATP production 
Energy can be released extremely quickly with this energy system without the need for the presence 
of oxygen. However, because the ATP and CP supplies are limited, the quick, high intensity energy 
produced runs out quickly. Fortunately, this energy system is quick to recover when at rest. It can 
recover as quick as 2 minutes. 

Duration that the system can operate 
The ATP and CP supplies are exhausted quickly, usually running out after 12 seconds of high intensity 
work.  

Specifically, ATP supplies usually runs out at 2 seconds and CP supplies are usually exhausted after 
10 seconds. 

Cause of fatigue 
When the ATP and CP supplies are exhausted. This is because ADP cannot resynthesise quick 
enough. 

By-products of energy production  
There are none in the ATP-PC system 

The process and rate of recovery 
It is quick to recover when at rest - as quickly as 2 minutes. 

- - - - - - - - 
THE NEXT DASH POINT WE WILL LOOK AT IS THE LACTIC ACID SYSTEM. 

The lactic acid system is used for moderate to high intensity activities that last for a few minutes. For 
example a 200m swim. 

Source of fuel 
In the lactic acid system, the source of fuel used is glycogen. 

So what’s glycogen? 
After the consumption of carbohydrates, the body turns it into a type of sugar called glucose and it 
floats around in the blood stream. When this glucose is STORED in the muscle’s cells and the liver it 
is then called glycogen.  

The muscles then use glycogen for energy. The breakdown of glycogen can occur without the 
presence of oxygen. 

Glycogen stores are much more plentiful than creatine phosphate stores, meaning there is more 
energy available in this energy system – which is why it lasts longer. 

Efficiency of ATP production 
The lactic acid system provides ATP quickly, but requires large amounts of glucose 

Duration that the system can operate 
It depends on the intensity 
High intensity activities last between 10-30 seconds 
Whilst moderate intensity lasting approx. 3 minutes(e.g. 400/800m) 

Cause of fatigue 
We should first answer the by products of energy production before answer this one 

By-products of energy production  
In this energy system, pyruvic acid is produced, otherwise known as lactic acid. 



So the Cause of fatigue? 
The longer the lactic acid system is used, the more lactic acid builds up in the muscle. The muscle is 
unable to remove the lactic acid quick enough, causing the muscles to fatigue. 

The process and rate of recovery 
Depending on intensity and duration of activity.  
Recovery may take between 20 mins – 2 hours. However, an active cool down will assist in removing 
the lactic acid that had built up, shortening the recovery time, and allow the muscles to return to their 
normal state. 

- - - - - - - -  
WE WILL NOW EXPLORE THE AEROBIC SYSTEM 

The aerobic system is used for low to moderate intensity activities and can last for a number of hours. 
For example, a marathon run. 

Source of fuel 
In this energy system, carbohydrates are the preferred fuel. Fats become important after an hour. That 
said, protein can also be used in the aerobic energy system. 

Efficiency of ATP production 
It is extremely efficient for activity of a lower intensity and prolonged duration. Because the activity is 
at a low intensity, ATP has a chance to resysnthesise over and over again – making the efficiency of 
ATP production unlimited. 

Duration that the system can operate 
It can last for more than a few minutes OR hours for a trained individual 

Cause of fatigue 
There are a number of possible causes of fatigue including: 
- The depletion of carbohydrates and glucose to working muscles 
- AND poor circulation or respiration. This is because the breakdown of fats require more oxygen, thus 
faster and efficient breathing is needed 

By-products of energy production  
Water – that is the athlete sweating 
AND carbon dioxide – which is exhaled from the athlete 

The process and rate of recovery 
Again the rate of recovery depends on the duration/intensity of the activity.  
It could take longer than 24 hours. If the replenishment of glycogen is required, which can take several 
days to digest, the body may need 3 days to recover completely. 



SO JUST TO RECAP,  
IN THIS VIDEO WE LEARNT ABOUT: 

-	 The alactacid system 
-	 The lactic acid system 
-	 AND the aerobic system 

AND for each of these systems we explored: 
-	 the source of fuel 
-	 the efficiency of ATP production 
-	 the duration that the system can operate 
-	 the cause of fatigue 
-	 the by-products of energy production  
-	 AND the process and rate of recovery 

That is it for Core two – question one - dot point one 

Check out the next video to learn about the types of training methods from Core two – question one - 
dot point two 






