
 

Before we look at each of the energy systems - let’s take a quick look at energy and explore Adenosine Tri-Phosphate 

and how it creates energy.

As we all know, the body __________ energy in order for it to live. If energy intake were to stop completely, then it is only 

a matter of time before the body shuts down and dies. Even someone who is in a coma requires energy, and if 

hospitalised, they will receive the required energy via a drip.

The body requires a minimum amount of energy to survive - for such bodily functions as breathing and __________ blood 

around the body, and it also requires energy to move. So just think, the more __________ the body, the more energy is 

required.

So how do we gain energy?

In short, energy comes from the sun, is transferred to plants and we eat the plants OR we eat the animals that eat the 

plants.

When referring to energy used by the body, we can refer to __________. Now kilojoules is just a measurement we use to 

measure energy - just like we do with metres or kilometres when measuring a certain distance.

Foods can be usually broken into 3 groups - __________, __________ and __________. Each group contains a different 

amount of kilojoules per gram and therefore is stored and used by the body in different ways and you will see this when 

we explore and compare the different energy systems. According to NutritionAustralia.org, these are as follows:

_________________ contain 16 kilojoules per gram 

_________________ contain 37 kilojoules per gram 

_________________ contains 17 kilojoules per gram

When you eat food, the energy is stored in the body as chemical energy. When you want to use this chemical energy for 

movement - the body needs to convert it from chemical energy to mechanical energy… Here, this is where Adenosine Tri-

Phosphate comes into play

Adenosine Tri-Phospahte is a chemical compound stored in the body’s __________. The compound consists of a bigger 

molecule called adenosine and three smaller molecules called __________
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This __________ compound are held together by tight bonds - storing energy. In order for body movement to 

occur, the last phosphate breaks off and energy is released and transferred to the cells in the __________.

As you are probably aware the term “tri” usually refers to anything in threes. So therefore, you can see when 

the compound has 3 phosphates attached to the adenosine - it is called Adenosine Tri-Phosphate. When the 

third phosphate breaks off, the compound then only has two phosphates attached to the adenosine and is 

referred to as Adenosine Di-Phosphate.

Now, it doesn’t just remain as adenosine di-phosphate. There are other phosphates available and will join 

back onto the compound to make it adenosine triphosphate once again. When this process occurs - it is 

called __________.

Because of the ATP’s ability to resynthesize, ATP doesn’t become a waste product and can be used over and 

over and over again. However, as you will soon see - there is a catch to process - we only have a certain 

amount of ATP stored in our body and it takes a while for resynthesis to occur, causing the athlete to wait (or 

have a rest period) once he or she has depleted their ATP stores.

Now we know about energy and ATP production, let’s explore the three energy systems

The human body uses 3 energy systems:

the __________ system, also known as the ATP/PC system

the __________ acid system

AND the __________ system

Different energy systems are used depending on two factors: at what intensity our body works and for how 

long. No two energy systems are used at the same time, but the thresholds can overlap. We will show this in 

a diagram later on.

Let’s look at each of these energy systems briefly, then we will explore and compare the three systems using 

the elements from the learn to column in the syllabus. 

THE ALACTACID SYSTEM — ATP/PC  
This can also be referred to as the ATP/PC system. In the HSC exam, it doesn’t matter which name you refer 

to this as. ATP-PC stands for Adenosine Tri-Phosphate PhosphoCreatine.

This system is used for __________ movement. It allows the body to work at __________ - 100%  It  is used 

for such activities as a 100m sprint



THE LACTIC ACID SYSTEM 
The lactic acid system is used for activities that lasts for up to 60 seconds 70-95%. It is called the lactic acid 

system because of the __________ that is produced called lactic acid. A build-up of lactic acid is that burning 

feeling you after such activities as 400m race.

THE AEROBIC SYSTEM 
The aerobic system is the third system used by the human body and allows the body to work at 50%-70% 

intensity for __________ duration activities like a marathon.

These three energy systems can be split into two categories: aerobic and __________. The term “aero” is 

greek for air so anaerobic would mean no air or no oxygen.

The ATP/PC and lactic acid system does not require the presence of oxygen in order for energy to occur - so 

they are referred to as anaerobic systems.. Whilst the aerobic system __________ require the presence of 

oxygen so it is grouped in the aerobic category.

Now let’s look at this table and compare the three energy systems side-by-side. Feel free to print out and use 

the worksheet available for download in the course and fill it out as we go through each system.

ATP/PC system:

the source of fuel for this system is creatine __________

the efficiency of ATP production is very __________ for any explosive movements in __________ duration. 

So, for example, the ATP production is very efficient for such activities as a 100m sprint, hammer-throw or 

weightlifting because they require maximum output over a very short period of time.

the duration of this system is 5-12 seconds

the cause of fatigue is the depletion of the body’s ATP stores

A by-product of this system is __________ - but this does not cause fatigue in the athlete

AND the process and rate of recovery is quite quick… Phosphocreatine is replenished within 2 to 5 minutes

LACTIC ACID system:

the source of fuel for this system is __________ and glycogen

the efficiency of ATP production is moderate. Although it allows ATP production quickly, it uses large amounts 

of __________ from the muscles.

the duration of this system is 30 - 45 seconds

the cause of fatigue is the depletion of the body’s ATP stores and increased accumulation of hydrogen ions



the by products of this system is a build up of lactic acid in the muscle’s cells

AND the process and rate of recovery can take anywhere between approximately 15 - 60 minutes. An 

__________ recovery will aid the athlete to recover towards the lower end of that time frame.

AEROBIC system:

the source of fuel for this system is carbohydrate, __________ and __________

the efficiency of ATP production in this system is very high for activities with __________ intensity and can 

allow the athlete to perform for an extended time compared to the other two energy systems

the duration of this system is unlimited depending upon intensity. The __________ the intensity, the longer 

the athlete can perform

the cause of fatigue is the depletion of fuel sources

the by-products of this system is __________ and water in the form of __________

AND the process and rate of recovery depends on the restoration of glycogen –which can take up to 48 

hours

If we were to compare the energy systems in regards to the duration, intensity levels and their thresholds, it 

would look like this.

As you can see, at different times the energy systems appear to overlap. This is because each system’s 

threshold can vary for different individuals depending on their previous training and __________ levels.


