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ANALYSIS OF JUMPING ON EARTH AND 
THE MOON
One of the most important ideas in physics is that under certain 
conditions, one form of energy can be transformed into the other form 
of energy, with no energy being gained or lost. An object can have 
gravitational potential energy due to its position above the surface of 
the planet. The object can have kinetic energy due to its velocity. The 
gravitational potential energy of the object can be transformed into 
kinetic energy as the object falls. The object loses gravitational potential 
energy (as it loses height) and gains kinetic energy (as it moves faster).

GPE represents gravitational potential energy. 
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KE represents kinetic energy.
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Note that the units of energy are 
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 . This unit is called a joule and 

its symbol is J.

You can analyze the jump on Earth by comparing the energy at the ready 
position, the launch position, and the peak position. Since the person is 
at rest in both the ready position and the peak position, she or he has no 
kinetic energy at either place. Chemical energy in your body is stored as 
leg muscle PE.

Physics Talk

 7. Using the same scale as you did for 
your Earth data, draw three sketches (to 
scale) showing the jumper in the ready 
position, the launch position, and the 
peak position. The ready position and 
the launch position should be identical 

to that on Earth. The peak position 
should use your calculated value for 
the Moon.

a)  Tape the sketches into your Active 
Physics log.

Section 5  Gravity, Work, and Energy: Jumping on the Moon

Physics Words
gravitational potential 
energy: the energy an 
object possesses as a 
result of its position 
near the surface of a 
planet or moon 
(GPE = mgh).

kinetic energy: the 
energy an object 
possesses because of 
its motion
( )2KE mv= 1

2 .
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Section 5  Gravity, Work, and Energy: Jumping on the Moon

The kinetic energy needed to propel the 
body off the ground must be equal to any 
amount of the total energy that “remains” 
after subtracting the amount of energy 
needed to lift the body against gravity.

KE at launch (total energy) energy to lift)= − (
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Of the 410 J of total energy that the 
muscles in the leg provide, 150 J are used 
to raise the body to the launch position 
and the remaining 260 J represents the 
kinetic energy for the jump. 

What would happen if the person were to 
repeat the same jump on the Moon? What 
would be the person’s jump height?

The person’s mass, 44 kg, would remain 
the same on the Moon, but the person’s 
weight would be less on the Moon:

Weight on the Moon kg m/s2= ×44 1 6.

N= 70

The energy needed just to lift the body 
against gravity during the push phase on 
the Moon is equal to gain in gravitational 
potential energy between the ready height 
and the launch height.

Energy = [(launch ht.) (ready ht.)]
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The kinetic energy needed to propel 
the body off of the ground on the Moon 
is equal to the total energy minus the 
energy needed just to lift the body 
against gravity:

KE at launch total energy – energy to lift= ( ) ( )
J J= −410 25
J= 385

Much more of the energy from the 
person’s legs can go into propelling the 
body off of the ground. Although the 
leg muscles provided the same 410 J of 
energy as on Earth, only 25 J are required 
to lift the body on the Moon. More of the 
energy goes into kinetic energy allowing 
for a much higher jump.

The jump height can be predicted by 
assuming that the kinetic energy at 
launch is transformed into the gain in 
gravitational potential energy from launch 
to the peak of the jump. That is, at the 
launch position the person has some 
kinetic energy (385 J). But at the very 
top of the person’s jump, the person’s 
velocity is zero, so the person has no 
kinetic energy. The law of conservation of 
energy tells you that the 385 J of kinetic 
energy must be converted into 385 J of 
gravitational potential energy.

KE PEat launch gained from
launch to peak

=

385 J (jump height)

Jump height 5

=

=

mg

..47 m
Therefore:

This height is almost identical to 
the height you found in the Physics 
Talk section. Rounding errors in the 
calculations produced the difference.

Notice that the jump height on the Moon 
(as measured from the launch position to 
the peak position) is 5.47 m as compared 
to 0.60 m on Earth. This is a factor of nine 
times higher on the Moon than on Earth.
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