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Make sure you can write a defi nition for these key terms.
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 Key terms

Calculating the energy in an 
energy store

Systems

Energy stores

A system is an object or group of objects. 

Whenever anything changes in a system, energy is 
transferred between its stores or to the surroundings.

A closed system is one where no energy can escape to or 
enter from the surroundings. The total energy in a closed 
system never changes.

kinetic energy an object has because it is 
moving

gravitational 
potential

energy an object has because of its 
height above the ground

elastic 
potential

energy an elastic object has when it is 
stretched or compressed

thermal (or 
internal)

energy an object has because of its 
temperature (the total kinetic and 
potential energy of the particles in the 
object)

chemical
energy that can be transferred by 
chemical reactions involving foods, 
fuels, and the chemicals in batteries

nuclear energy stored in the nucleus of an 
atom

magnetic energy a magnetic object has when it 
is near a magnet or in a magnetic fi eld

electrostatic energy a charged object has when 
near another charged object

Energy transfers

Examples of energy transfers

Work done

Energy can be transferred to and from diff erent 
stores by:

Heating 
Energy is transferred from one object to another 
object with a lower temperature.

Waves
Waves (e.g., light and sound) can transfer energy.

Electricity
An electric current transfers energy.

Forces (mechanical work)
Energy is transferred when a force moves or 
changes the shape of an object.

When you stretch a rubber band, energy from your chemical 
store is mechanically transferred to the rubber band’s elastic 
potential store. 

When a block is dropped from a height, energy is 
mechanically transferred (by the force of gravity) from the 
block’s gravitational potential store to its kinetic store. 

When this block hits the ground, energy from its kinetic 
energy store is transferred mechanically and by sound waves 
to the thermal energy store of the surroundings.

The electric current in a kettle transfers energy to the heating 
element’s thermal energy store. Energy is then transferred by 
heating from the heating element’s thermal energy store to 
the thermal energy store of the water.

When an object slows down due to friction, energy is 
mechanically transferred from the object’s kinetic store to 
its thermal store, the thermal store of the object it is rubbing 
against, and to the surroundings.

When an object is moved by a force work is done on the object. The force transfers energy to the object. The amount of energy 
transferred is equal to the work done. You can calculate the work done (and the energy transferred) using the equation:

   work done (J) = force (N) x distance moved along the line of action of the force (m)

An object’s gravitational potential energy store depends 
on its height above the ground, the gravitational fi eld 
strength, and its mass.

gravitational 
potential 
energy (J)

 = mass (kg) × 
gravitational 
fi eld strength 

(N/kg)
 × height (m)

Ep = m g h

An object’s kinetic energy store depends only on its mass 
and speed.

kinetic energy (J) = 0.5 × mass (kg) × (speed)2 (m/s)

Ek = 12 m v2

The elastic potential energy store of a stretched spring can 
be calculated using: 

elastic potential   
 =

   0.5 × spring constant 
      energy (J)         (N/m) × (extension)2 (m)

Ee = 12 k e2 (assuming the limit of proportionality 
has not been exceeded)
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Power is how much work is done (or how much energy is 
transferred) per second. The unit of power is the watt (W).

1 watt = 1 joule of energy transferred per second

power (W) = energy transferred (J)
time (s)

P = E
t

or

power (W) = work done (J)
time (s)

P = W
t

L

Energy cannot be created or destroyed – it can only be 
transferred usefully, stored, or dissipated (wasted).

energy transferred
by light waves

energy
transferred to the
thermal store of the
surroundings

total
input
energy
transfer

total
input
energy
transfer

useful

dissipated

Energy is never entirely transferred usefully – some 
energy is always dissipated, meaning it is transferred to 
less useful stores. 

All energy eventually ends up transferred to the thermal 
energy store of the surroundings.

In machines, work done against the force of friction 
usually causes energy to be wasted because energy is 
transferred to the thermal store of the machine and its 
surroundings.

Lubrication is a way of reducing unwanted energy 
transfer due to friction. 

Streamlining is a way of reducing energy wasted due 
to air resistance or drag in water.

Use of thermal insulation is a way of reducing energy 
wasted due to heat dissipated to the surroundings.

Eff iciency is a measure of how much energy is 
transferred usefully. You must know the equation to 
calculate eff iciency as a decimal:  

effi  ciency = useful output energy transfer (J)
total input energy transfer (J)

or

effi  ciency = useful power output (W)
total power input (W)

To give eff iciency as a percentage, just multiply the 
result from the above calculation by 100 and add the % 
sign to the answer.

L

Useful and dissipated energy

L



1 Name the five energy stores kinetic, gravitational potential, elastic potential, 
thermal, chemical

2 Name the four ways in which energy can be 
transferred. 

heating, waves, electric current, mechanically (by 
forces)

3 What is a system? an object or group of objects 

4 What is a closed system?
a system where no energy can be transferred to or from 
the surroundings – the total energy in the system stays 
the same

5 What is work done? energy transferred when a force moves an object

6 What is the unit for energy? joules (J) 

7 What is one joule of work? the work done when a force of 1 N causes an object to 
move 1 m in the direction of the force

8 Describe the energy transfer when a moving car  
slows down.

energy is transferred mechanically from the kinetic 
store of the car to the thermal store of its brakes. 
Some energy is dissipated to the thermal store of the 
surroundings

9 Describe the energy transfer when an electric kettle  
is used to heat water.

the electric current in a kettle transfers energy to the  
heating element’s thermal store – energy is then 
transferred by heating from the heating element’s 
thermal store to the thermal store of the water

10 Describe the energy transfer when a ball is fired  
using an elastic band.

energy is transferred mechanically from the elastic 
store of the elastic band to the kinetic store of the  
band – some energy is dissipated to the thermal  
store of the surroundings

11 Describe the energy transfer when a battery  
powered toy car is used.

energy is transferred electrically from the chemical 
store of the battery to the kinetic store of the toy car – 
some energy is dissipated to the thermal store of the 
surroundings

12 Describe the energy transfer when a falling apple  
hits the ground.

energy is transferred from the kinetic store of the apple 
and dissipated to the thermal store of the surroundings 
by sound waves

13 Name the unit that represents one joule  
transferred per second. watt (W)

14 A motor is 30% efficient. What does that mean? 30% of the energy is usefully transferred and 70% is 
dissipated
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