
 

 

 

 

 

 

 

 

 

 
 
 

BTEC Revision 

Booklet 
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E1 The role of ATP in exercise 
Pre 

Revision 

Post 

Revision 
Do you understand the role of adenosine triphosphate (ATP) 

for muscle contraction for exercise and sports performance? 

 Immediately accessible form of energy for exercise 

 Breakdown and resynthesis of ATP for muscle contraction 

 How ATP works like a rechargeable battery 

  

E2 The ATP-PC (alactic) system in exercise and sports 

performance 
Do you understand the role of the ATP-PC system in energy 

production for exercise and sports performance? 

 Anaerobic 

 Chemical source (phosphate and creatine). 

 Resynthesis of ATP 

 Recovery time 

 Contribution to energy for exercise and sports 

performance (duration and intensity of exercise) 

  

E3 The lactate system in exercise and sports performance 

Do you understand the role of the lactate system in energy 

production for exercise and sports performance? 

 Anaerobic 

 Process of anaerobic glycolysis (glucose converted to lactic 

acid) 

 Recovery time 

 Contribution to energy for exercise and sports 

performance (duration & intensity of exercise) 

  

E4 The aerobic system in exercise and sports performance 

Do you understand the role of the aerobic energy system in 

energy production for exercise & sports performance? 

 Aerobic site of reaction (mitochondria). 

 Food fuel source 

 Process of aerobic glycolysis, Krebs cycle,   

 electron transport chain 

 Recovery time 

 Contribution to energy for exercise and sports    

 performance (duration & intensity of exercise) 

  



E5 Adaptations of the energy system to exercise 

Do you know the impact of adaptation of the systems on 

exercise and sports performance? 

 ATP-PC 

 Increased creatine stores 

 Lactate system 

 Increase tolerance to lactate 

 Aerobic energy system 

 Increased use of fats as an energy source 

 Increased storage of glycogen 

 Increased numbers of mitochondria 

  

D6 Additional factors affecting the energy systems 
Do you understand additional factors affecting the energy 

systems? 

 Diabetes & Hyperglycaemic attack 

 Children’s lack of lactate system 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 
 

 
 

 

All movement requires energy. The method by which your body generates energy 

is determined by the intensity and duration of the activity being undertaken. 

Activities that require short bursts of effort, such as sprinting or jumping, 

require the body to produce large amounts of energy over a short period. In 

contrast, marathon running or cycling require continued energy production over a 

longer period and at a slower rate. 

The body’s energy systems facilitate these processes. The energy systems of the 

body can function aerobically (with oxygen) or anaerobically (without oxygen). 

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

that do not require oxygen – anaerobic systems – whereas prolonged activities 

are aerobic and require oxygen. 

All energy systems work together but the type of activity and its intensity will 

determine which system is predominant. 

E1 The role of ATP in exercise 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

E The effects of exercise and sports performance on 

the energy systems 

What is ATP? 

 ATP is adenosine tri-phosphate  

 It consisted of a molecule adenosine and 

three phosphates.  

 ATP is needed for muscular contraction.  

 Without ATP there would be no energy 

for movement 

How it releases energy? 

 ATP releases energy by breaking a bond 

between phosphates 

 When a phosphate is broken it releases 

energy 

 When ATP loses a phosphate, it forms 

ADP (adenosine di-phosphate) 

 

ENERGY 

How ATP works like a rechargeable battery? 

 ATP can be resynthesised if a phosphate 

is added to ADP it forms back into ATP 

 Working like a 

  Rechargeable battery 

 



E2 The ATP-PC (alactic) system in exercise and sports performance 

ATP-PC (Alactic System) 
 

 

 

 

 

 

 

 

 

 

 

 ATP is stored in the muscle cells 

 We have enough ATP to last approximately 3 

seconds 

 After 3 seconds of intense exercise we have 

used all the ATP stores in our muscle cells 

 We are left with ADP 

 We need to find a way to resynthesise ADP 

to ATP 

 The muscle cells also contain high energy 

compounds called creatine phosphate (Pcr) 

 Creatine phosphate is made up of a molecule 

of creatine and phosphate 

 When creatine phosphate bond is broken the 

creatine and phosphate split 

 The phosphate joins onto ADP to 

resynthesise ATP  

 The ATP-PC energy system lasts 

approximately 10 seconds 

 It takes a ratio of 1:10 to recover 

 ATP-PC system is good for short high 

intensity exercise 

Summary 

 ATP stores in the muscle last approximately 3 seconds 

 When the ATP stores have been used they form ADP 

 After this time, we use creatine phosphate (Pcr) which is also stored in the muscles 

 When the creatine phosphate bond breaks the released phosphate binds with ADP to 

form ATP (rechargeable battery) 

Energy 

System 

Aerobic or 

Anaerobic? 

Energy 

Source 

How long 

does it last? 

Recover 

Time 

Sporting 

Examples 

ATP-PC 

System 
Anaerobic 

Creatine 

Phosphate 
10 seconds 1:10 

100M 

Shot-put 

High Jump 

 

 

 



 

E3 The lactate system in exercise and sports performance 
 

The Lactate System 
 

Glycogen Stores 
 

 

 

 

 

 

 

 

     Muscle              Liver 

 When the ATP-PC system begins to fade 

(10 seconds) 

 We need to find another way to 

resynthesise ATP (lactate system) 

 The lactate system breaks down glycogen 

without the use of oxygen, this is called 

anaerobic glycolysis 

 Glycogen is stored in the liver and muscle 

cells 

 When we break down a molecule of 

glycogen it produces 2 molecules of ATP 

 It also produces pyruvate acid that is 

converted to the lactic acid 

 Lactic acid is a waste product 

 This system gives us between one and two 

minutes of intense exercise 

 It takes eight minutes to recover from 

the lactate system 

 In this time lactic acid is removed and 

glycogen stores replaced 

Summary 

 When the alactic system starts to fade, the lactate system begins 

 It breaks down glycogen stored in the muscles and liver by anaerobic glycolysis 

 Glucose in the blood can also be broken down 

 This process produces two molecules of ATP 

 It also produces pyruvate acids that is converted to lactic acid 

 Lactic acid is a waste product that needs removing from our muscles 

Energy 

System 

Aerobic or 

Anaerobic? 

Energy 

Source 

How long 

does it last? 

Recover 

Time 

Sporting 

Examples 

Lactate 

System 
Anaerobic 

Glucose 

Glycogen 
1-2 Minutes 8 minutes 

400m 

Downhill skiing 

200m Swim 

 
 

 



E4 The aerobic system in exercise and sports performance 

 

The Aerobic System 
 

 The aerobic system uses oxygen to break 

down carbohydrates and fats. The system can 

be broken down into 3 stages: 

Stage 1 (anaerobic glycolysis) 

 Glycogen is broken down through the 

process of aerobic glycolysis 

 This produces 2 ATP and pyruvic acid  

(it is not converted to lactic acid) 

Stage 2 (krebs cycle) 

 The pyruvic acid enters krebs cycle 

 It is broken down with the use of oxygen 

and produces 2 ATP 

 Carbon dioxide and hydrogen are released 

Stage 3 (electron transport chain) 

 Hydrogen enters the electron transport 

chain 

 Hydrogen forms with oxygen to produce 

34 ATP 

The aerobic system produces 38 ATP in total. 

It usually takes a few hours to recover but 

can take a couple of days if exercising for a 

very long time such as running a marathon. 

Summary 

 It uses carbohydrates and fats for energy 

 It uses oxygen 

 The aerobic system has 3 stages 

 Aerobic glycolysis (2ATP) 

 Krebs cycle (2 ATP) 

 Electron transport chain (34 ATP) 

 It takes a few hours to recover but can take up to 2-3 days  

 Aerobic system produces a large amount of energy but takes time  

 

Energy 

System 

Aerobic or 

Anaerobic? 

Energy 

Source 

How long 

does it last? 
Recover Time 

Sporting 

Examples 

Aerobic Aerobic 

Glucose 

Glycogen 

Fatty acids 

Unlimited 

Few hours but 

can be up to 

2-3 days 

Marathon 

Triathlon 

Tour de France 



Energy systems in combination 

 Energy systems work together. 

 In a football match the aerobic system 

provides the majority of energy as is 

constantly working as the game last for 90 

minutes 

 Any high intensity exercise like sprinting, 

jumping and shooting will use the ATP-PC 

(alactic) energy system.  

 If you were to do high intense exercise for 

a prolonged period of time such a making 

several consecutive tackles, you would use 

the lactate system.  

 Any pauses in play will allow the anaerobic 

system to be partially recovered.  

 The periods of rest will have little chance 

of fully recovering in the time.  

 ATP stores would reduce during a game of 

football. 
 

E5 Adaptations of the energy system to exercise 

Adaptation Explanation 

Increase in creatine 

stores 

 More creatine means that you can exercise the ATP-PC 

energy system for longer 

 High intense, fast and powerful exercise 

Increase tolerance 

to lactic acid 

 Lactic acid is a waste product from the lactate system 

 Lactic acid makes the muscle feel fatigued 

 A tolerance to lactic acid will allow the muscles to work 

for longer without getting fatigued 

Improved aerobic 

energy system 

 Adaptations to the cardiovascular and respiratory system 

will improve the aerobic energy system as it will allow 

increased oxygen delivery to the working muscles  

The use of fat as an 

energy source 

 Training increases the ability to use fats as an energy 

source this helps the aerobic system 

Increase storage of 

glycogen 

 An increase in glycogen stores will benefit both the lactic 

and aerobic energy system as it provides extra fuel  

Increase in 

mitochondria 

 Aerobic respiration happens inside the mitochondria, the 

more mitochondria the more oxygen can be used for an 

energy source  



E6 Additional factors affecting the energy systems 

Diabetes and Hypoglycaemic Attack 

Diabetes 
 Diabetes is the body’s inability to regulate the amount of glucose in the blood 

due to the lack of insulin function 

 Insulin is the hormone that allows glucose to enter cells so it can be used for 

energy 

 Diabetes impacts on the amount of energy we can use from carbohydrates 

Type 1 diabetes 
 Where the body is unable to produce insulin. As the body cannot use glucose for 

energy it looks else where such a fats and proteins. Energy production would be 

limited to the ATP-PC system without the use of insulin injections/pump 

Type 2 diabetes 
 This is a common form of diabetes, it is developed when not enough insulin is 

produced by the body 

Hypoglycaemic attack 
 This is when the blood sugar falls to low. It occurs when someone misses a meal, 

takes too much insulin or exercises too hard 

 Symptoms include; feeling hungry, trembling, shakiness, sweating, confusion 

 People with diabetes must monitor glucose levels before during and after 

exercise 

Hyperglycaemic 
 This is when the blood sugar is too high. It can occur if someone eats too much 

or misses insulin injection 

 Symptoms include; thirst & hunger, tiredness, blurred vision 

Exercise & diabetes 
 Aerobic exercise can help the body use insulin more effectively lowering blood 

glucose 

 Anaerobic exercise can increase blood glucose 

 Blood glucose can negatively affect energy levels and performance  

The Lactate System and Children 

The lactate system is still developing through childhood (until 20 years of age) this is 

due to: 

 Lack of muscle mass 

 Lower glycogen stores 

 Fewer essential enzymes for energy production  

During high intense exercise lactic acid builds up more quickly. It is more difficult to 

remove this waste product. It is generally recommended that children train aerobically 

as they would not be able to adapt to anaerobic training  

 



BTEC – End of Unit Test (Energy Systems) 

1. Explain how ATP produces energy and how it can be replenished to act 

like a rechargable battery? (4) 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

2. What energy system is represented in the diagram? Explain how ATP is 

being resinthesised in this system? (4) 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

____________________________________ 

3. Name a sporting event or situation where the lactate system would be 

of importance, explain your answer? (4) 

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 



4. Energy systems work in combination. Label the diagram which energy 

system is being utilised (3) 

 

 

 

 

 

 

 

 

 

 

 

5. Name a sport or activity of your choice and evaluate the importance of 

the three energy systems? (6)  

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________ 

  

 



6. Explain the three stages of the aerobic energy system? (6) 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

7. The graph shows glycogen utilisation during light, moderate and heavy 

exerercise. Describe the trend in the graph and compare the level of 

glycogen utilisation to the intensity of exercise? (5) 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

__________________________________ 

 



8. The graph below shows the oxygen requirements before during and 

after a 800m race. Explain how the body recovers from using the  

ATP-PC and the lactate energy system during the race? (8) 

 

 

 

 

 
 

 

 

 

 

 

 

 

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________ 

 



9. What adaptations the the energy systems would you expect for a 

100m sprinter, explain how these adaptations will effect their 

peroprmance? (6) 

 

 

 

 

 

 

 

 

 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

10. Explain how more mitochondria in the muscles cells will benefit an 

endurance athlete? (3) 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 



11. The graph below show ATP stores of someone exercising, Explain and 

give reasons for the trend in the graph? (6)  

 

 

 

 

 

 

 

 

 

 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

12. Explain the importance of insulin to someone who has diabetes? (3)  

____________________________________________________ 

____________________________________________________ 

____________________________________________________ 

____________________________________________________ 

____________________________________________________ 

____________________________________________________ 

____________________________________________________ 



13. What could be the possible causes of a person with diabetes suffering 

from hypoglceamia? (2) 

___________________________________________________________________

___________________________________________________________________ 

14. Explain why it is recommended that children should exercise 

aerobically? (3) 

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________

___________________________________________________________________ 

Self-Assessment 

 You are now going to assess your work 

 Fill in any incorrect answers in Green pen 

 Give yourself a score below 

 

 

 
 

 
 

Self-Assessment 

Write a short post it note on your  

knowledge of the energy systems.  

What are your strengths and what  

are your weaknesses? 
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