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8.1 Work
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Definition
Work done is the transfer of energy from one

system to another or the transformation of
energy within a system, typically measured as
the product of force and displacement in the 

direction of the force.

Work done = amount of energy transferred 
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Work done example: lifting (energy transfer)

a. When lifting an object, energy
stored in your muscles (chemical
energy) is required.
b. The object gains gravitational
potential energy (GPE) during the
process.
c. Force is applied to convert the 
chemical energy into gravitational
potential energy.

For more help, please visit www.exampaperspractice.co.uk



Work done factors affecting the amount of energy 
transferred by a force are:

size

distance
moved in

the
direction 
of force

the further it moves,
the more work it does

the greater the force,
the more work it does
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Calculating work done

Work done = 
x (Force)

Unit = Joules

(Distancemoved by the
force in the direction of the force)
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The crane exerts a force of 2000 N
to lift a crate upward by a distance 

a. How much work is done by the 
force?

b. How much energy is transferred to 
the crate?

of 15 meters.

15m 2000 N
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a. How much work is done by the force?

b. How much energy is transferred to the 
crate?
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30000 J

a. How much work is done by the force?

b. How much energy is transferred to the 
crate?

2000 N x 15 m = 30000 Nm 
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Calculating work done

h

The child slides down the ramp due
to gravity.

Hence, when computing the work
done, it is crucial to consider the

vertical distance h, as this represents
the distance traveled in the direction

of the force, such as when a child
slides down a ramp under the 

influence of gravity.
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No work done example 

Explanation:
The forces of gravity pulling
downward and the upward

contact force from the chair do
not cause any movement. When

sitting on a chair, there is no
change in your energy level due 

to these forces.Sitting on a 
chair
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No work done example 

Explanation:
Gravity exerts a force towards the
center of the Earth, but if there is
no movement in the direction of

this force, gravity does not 

perform any work.

A spacecraft is travelling around 
the Earth in a circular orbit.
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A construction worker can provide a maximum pushing force of
200 N. To move a box weighing 100N onto a platform, he uses a 

plank as a ramp.
a. How much work does she do in raising the box?

b. How much g.p.e does the box gain?

1m
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a. How much work does she do in raising the 
box?

b. How much g.p.e does the box gain?
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200 x 1.5 = 300 Nm

a. How much work does she do in raising the 
box?

b. How much g.p.e does the box gain?

100N x 1 = 100 J
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A 1kg durian falls from a tree and lands on the ground 5m 
below.

a.What force is attracting the durian, and what is its 
magnitude?

b.Determine the amount of work done by gravity on the durian 
during its descent.

c. Identify the type of energy transfer occurring during 
this process.
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a. What force is attracting the durian, 
and what is its magnitude?
Gravitational force, 0.98N

b. Determine the amount of work done by gravity on the 
durian during its descent.
work = 0.98N x 5m = 4.9N

c. Identify the type of energy transfer occurring during 
this process.

gravitational potential energy -> kinetic energy
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8.2 Power
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Definition

of energy per unit time.

Power is the rate at which work is
done or energy is transferred or

converted, measured as the amount 

Power
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Power

Unit = Watts

Power = Work done/ time

Power = Energy transferred/ time 
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Power

We can express the efficiency of any energy-
changing device in terms of the power it supplies:

Efficiency = 

Useful power output 
Total power input 
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A train with a mass of 30,000 kg
accelerates from rest to a speed of
45 m/s in 15 seconds. What is the
power exerted by the train during 

this acceleration?
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Energy changed = kinetic energy

2

k.e = 1/2 x 30000 x 45 
= 30,375,000 J 

power = 30,375,000 J / 15
= 2,025,000 watts
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