
Gravitational Potential 
Energy
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In junior science...
Gravitation potential energy (EP) was defined in 
terms of an objects mass (m), height (h) and the 
acceleration due to gravity (g). 

EP = mgh

Really it is only useful to consider changes in 
potential energy (caused by a change in height):

�EP = mg�h
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Question

How much gravitational potential energy is 
gained by a cricket ball if it hit 20m upwards?
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The problem...
• This method is fine for small changes in height, but 

if the change is large, gravity will not be constant.

• As we move further away from earth gravity 
decreases until it becomes negligible (zero).  At this 
point the potential energy is zero.

Earth
gaining

potential 
energy

eventually
potential 

energy = 0

∴ PE is negative when not zero
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The HSC definition
• The syllabus defines gravitation potential energy as: 

“the work done to move an object from a very large 
distance away to a point within a gravitational field”.

• For an object to be moved from a large distance 
away (where it has zero PE), to some point within a 
gravitational field (where it has a negative PE), work 
has to be done by the gravitational field.

• This work is equal to the change in PE (units of 
energy and work are always joules)
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Quantitatively
These ideas lead us to define the gravitational 
potential energy (EP) using the relationship:

EP = �G
m1m2

r

Where m1 and m2 are the masses of the two objects 
(eg. earth and a satellite) and r is the distance 
between them.
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Question

1. Use both methods (junior science and HSC physics) 
to calculate the change in gravitational potential 
energy when a 10 tonne satellite is raised from the 
earths surface to an orbital altitude of 400km.

2. Is there much difference between the two results? 
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