








Chapter 9  Sports on the Moon

Active Physics
916

Active Physics

Plus+Concepts+Depth+Math +Exploration

Deriving a Useful Equation
Using the definitions of acceleration 
and velocity, you can derive an equation 
that relates the fallen distance to the 
elapsed time.

The distance an object falls can be found 
from the definition of velocity.
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For a constant acceleration, the average 
velocity can be found by calculating the 
average of the initial and final velocity.
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Combining these two equations yields:
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If the object starts from rest, vi = 0and the 
equation simplifies:
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Acceleration, by definition, is equal to the 
change in velocity/change in time. 
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If the object starts from rest, then
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This can be rewritten as v atf = .

The rate at which all objects fall will vary from planet to planet, but 
their falling motion will always be described by the same equation. For 
example, on Mars, where gravity is approximately 40 percent as strong 
as that on Earth, the acceleration due to gravity is 4 m/s2 , so an object 
would fall 4 m for every 9.8 m an object falls on Earth. On Jupiter, 
where the acceleration due to gravity is approximately 26 m/s2 , in the 
time it takes an object to fall 26 m, an object on Earth would only fall 
9.8 m. This ignores air resistance for both planets. The acceleration 
of gravity is directly related to the size and mass of the planet, which 
determines the gravitational force a planet is able to exert on a falling 
mass. This same force of gravity also determines the weight of the 
astronaut. Knowing a planet’s mass and radius allows scientists to 
calculate the acceleration of gravity before an astronaut ever visits 
the planet. If NASA did not know what the acceleration of gravity 
for the planet was, landing on the planet could be dangerous to the 
spacecraft and astronauts.

Physics Words
gravity: the force of 
attraction between 
two bodies due to 
their masses.

Checking Up
1. How does the 

acceleration due to 
gravity compare 
on Earth and on
the Moon?

2. What determines the 
force of gravity of 
a planet?

3. Why would the 
weight of an 
astronaut be different 
on different planets?
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 8. A baseball player on the Moon hits a fly ball straight up at an initial speed of 30 m/s.

a) How much time does it take the ball to reach the highest point in its flight?

b)  How much time does the fielder have to prepare to catch the ball when it 
comes back down?

c)  What is the maximum height of the ball in its flight? Compare your answer to 
the length of a football field: 100 yards between goal lines equals about 91 m.

 9. A group of physics students plans to adapt the soapbox derby to the Moon. The 
contestants’ cars will start from rest and coast down a 160-m  mountainside on 
the Moon. The mountain has a straight slope. The slope is great enough that 
a derby car that has low friction will accelerate at about ½ of the acceleration 
due to gravity on the Moon. Before each car’s run, the race sponsors will place 
a high-tech instrument package on the car that will allow the driver to read 
the elapsed time, acceleration, speed, and distance traveled throughout the run. 
Copy and complete the table below to show the highest possible readings that 
the accelerometer, speedometer, and odometer could show at the end of each 2 s  
during an ideal, friction-free run. Be sure to fill in each empty cell in the table.
You may want to use a spreadsheet.

Clock (s) Accelerometer 
reading ( )m s2

Speedometer 
reading ( )m s

Odometer 
reading (m)

0 0.8 0 0

2.0 0.8 1.6

4.0 0.8

6.0

8.0

10

12

14

16

18

20
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