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 GCSE 
 GRAVITATIONAL POTENTIAL ENERGY 
 
The energy stored by objects in a gravitational field. 

gravitational potential energy = mass x gravitational field strength x height 

1. Name the units that each of the four variables in the equation are measured in. 
 
 

2. Write down the value of Earth’s gravitational field strength (to one decimal place). 
 
 

3. Calculate, using your answer to question 3, the gravitational potential energy of: 

a. A 4.0 kg mass, 8.0 m above the Earth’s surface 

 

b. A 3.0 kg mass, 16 m above the Earth’s surface 

 

4. i) Rearrange the equation to make m the subject,  ii) rearrange to make h the subject 
and iii) rearrange to make g the subject. 

      i)    ii)      iii) 

         

         

      

      

5. Fill in the table with the missing values to 2 sf. 

Ep (J) m (kg) g (N/Kg) h (m)  Calculations 

 5.0 9.8 3.0  

 7.5 9.8 28  

350 10 1.6   

200 6.0 9.8   

810  9.8 19  

240  1.6 0.6  

34 0.2  6.3  

89 18  1.5  
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6. A cannonball has a mass of 13 kg and is fired vertically upwards from the surface of the 
Earth to a height of 27 m. (use g = 9.8 N/kg at the surface of Earth.) 

a. Calculate the cannonball’s maximum gravitational potential energy  

 

 

 

                The cannonball is fired upwards such that it stores double the maximum     
                gravitational potential energy. 
 

b. Calculate how high the ball is fired 

 

 

 

7. An astronaut on the surface of the Moon has a mass of 75 kg. They pick up a rock which 
has a mass of 1.5 kg. (The value of g on the Moon = 1.6 N/kg.) 

a. Calculate the increase in gravitational potential energy of the astronaut            
holding the rock if they jump a height of 1.2 m 

 

  

 

       The astronaut throws the rock vertically upwards such that it stores the same 
       maximum gravitational potential energy as the astronaut and rock combined in part (a.) 
 

b. Calculate the rock’s increase in height 

  

 

 

      The astronaut picks up another rock and throws it vertically upwards. This rock reaches  
      the same height as in (b.) but stores 35 J more gravitational potential energy than in (a.)  
 

c. Calculate this rock’s mass 

 

 

 

8. An alien bird flies at a height of 123 m above its home planet’s surface. The bird has 
a mass of 12 kg and stores 790 J of gravitational potential energy. Calculate the 
value of g for this planet. 
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