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Efficiency

 


Machines and other devices are designed to change energy from one form of energy to another.  We know that the total amount of energy put into a machine must equal the total amount of energy output.  However, not all of the output energy is useful to us.  This affects the efficiency of the device.

An aeroplane is not very efficient.  For every 100 Joules of chemical energy (fuel) we put into an aeroplane, only 20 Joules of useful movement energy is gained.  The other 80J are wasted as heat energy into the surrounding atmosphere.  The efficiency of the aeroplane is calculated by the formula :

% Efficiency =
useful energy output  x  100


  total energy input

or

% Efficiency =
power output  x  100


 power input

Example, for the aeroplane mentioned above :

Efficiency
= useful energy output  x  100


     total energy input


=    20  x 100 

     100


=    20%

Section A

Calculate % efficiency in the following situations:

1. A car uses 200J of petrol and gains 50 J of movement energy.

2. An athlete uses 1000J of energy to provide 120J of kinetic energy to a javlin.

3. A cyclist needed to put 300J of energy to give himself 45J of kinetic energy.

4. A 100W bulb gives out 75W of light.

5. A 40W bulb gives out 28W of light.

It is possible to calculate the efficiency of a person or a device as they do some work.

Calculate the efficiency of an electric motor as it lifts a weight of 85N through a height of 4m.  The motor needed an input of 500J of electrical energy.

Useful Energy 
=    work done


=  force x distance


=    85   x  4


=     340J
Efficiency
=  useful energy output  x  100


      total energy input


=   340J   x   100


     500J


=     68%  efficient

Section B

Using the formula for work done to calculate the % efficiency of :

1. An athlete in a race exerts a force of 80N for a distance of 100m,.whilst she uses up 40 000J of food energy.
2. A man pushes a wheel barrow with a force of 120N for 20m and uses 160 000J of energy.
3. A toy engine uses 2 750J of energy to pull a train with a 10N force over an 8m track.
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