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Energy 

Energy is defined as “the ability to do work”

In order to exercise we need to obtain energy.  Energy is measured in Kilocalories (Kcal) or Joules (J)

We obtain our energy from the food we eat.  It comes mainly from carbohydrates and fats.

Resting Metabolic Rate

This is the amount of energy we use in order to sustain our basic functions, when resting.

These basic functions include:

· breathing

· heart beat

· digestion

· maintenance of body temperature

· muscular activity to maintain resting position
On average a persons resting metabolic rate ranges between 1100 to 2000 kcal per day.  This depends upon the size of a person.

Energy for Exercise

Before muscular action can occur the food must go through a series of chemical reactions to create adenosine triphosphate (ATP).

ATP is the basic energy currency used in the body, it is the only form of energy that the body can directly use.
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energy is received from food
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ATP is made by series of chemical reactions
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muscular contraction and exercise result

Adenosine Triphosphate 

The basic unit of energy within the human body is ATP - Adenosine TriPhosphate.



Adenosine
Phosphate
Phosphate
Phosphate

The human body relies on three different energy systems to convert all of its energy from food stuffs into ATP, so that it can be used for exercise.

1)
The phosphogen system (PC)
2)
Lactic acid system 

3)
Aerobic system

The Phosphogen System (PC)
This energy system is anaerobic, this means that it does not require the presence of oxygen to provide energy.

This system is rapidly available because:

· its fuels are stored within the muscle

· the fuels are simple chemicals which are very easy to break down.

When is this system used?

· for high intensity, powerful activities   

· it is suitable only for very short duration exercise, up to about 10 seconds, because it has limited fuels.

EXAMPLES?

Shot Putt, Power lifting, 100m sprint

The Lactic Acid System

This system is also anaerobic, it does not require the presence of oxygen.

This energy system is fuelled by carbohydrates, which enter the body from the food we eat and are stored as glucose and glycogen.

This system is not quite as rapidly available because a more complex series of chemical reactions is required to activate it.  

When is this system used?

· quite high intensity activities 

· longer duration (45 seconds)

E.g. 200/400m sprint

The system has a toxic by-product called lactic acid.  Accumulation of lactic acid leads to fatigue, which is why the system can only last for about 45 seconds. 
The Aerobic Energy System

The aerobic energy system relies on the presence of oxygen in order to produce energy for the re-synthesis of ATP.  

This system is the slowest to produce energy since it must wait until oxygen has been obtained at the site of need before it can work.

It is fuelled by carbohydrates and fats obtained through the food we eat.

When is the Aerobic System Used?

· long duration (3 minutes and above)

· low intensity exercise (resting-75%) approximately.

EXAMPLES?

Swimming, cycling, marathon runners

How Do We Get Oxygen?

The normal diffusion process for oxygen involves:

· Oxygen from the lungs is transported in a chemical called haemoglobin via the blood stream.

· Once this oxygen reaches the thinner capillaries it diffuses away from the blood vessels.

· Myoglobin then collects the oxygen at the muscle and transports it to the mitochondria found within the muscle cells

· Finally aerobic energy production takes place in the mitochondria 

Task 

1. Select an invasion game of your choice.  Describe ten different key skills, or phases of the game.  For each, explain which energy system would supply the energy required, giving your reasons.

































Describe the passage of oxygen from the atmosphere to the working muscle, and then its return journey as carbon dioxide back into the atmosphere.  You may sketch an accurate diagram if you prefer. 
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For example taking a goal kick in football would use the phosphogen energy system because it is a short, explosive action, needing energy rapidly.
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