
Practice Homework Problems
I will list some typical problems involving universal gravity and gravitational potential 
energy here and will work out the solutions below.

Use the following constants for these problems:
G (universal gravitational constant) = 6.67x10-11 N m2 / kg2

mearth = 6x1024 kg
Rearth = 6.4x106 m
mmoon = 7.4x1022 kg
Rmoon = 1.7x106 m

1) Three small masses are located at the following locations:
m1 = 10 kg at (0, 0)
m2 = 20 kg at (4, 0)
m3 = 30 kg at (0, 3)
Find the net gravitational force on m1, due to the other two masses.

2) Find the free fall acceleration on the surface of the moon.

a. Find the gravitational force on the satellite due to the earth.
b. Find the potential energy of the satellite / earth system.

3) A satellite is in circular orbit around the earth at an altitude of 2x106 m above the 
earth's surface (msatellite = 100 kg).

4) If we ignore air resistance and the rotation of the earth, to what altitude will a 
projectile rise if launched straight up from the surface of the earth with a speed of 
10,000 m/s? 

5) If you launch a projectile straight up from the surface of the moon and you do not 
want it to return to the moon's surface, what launch speed is needed?  This is 
called the escape speed, the speed a projectile needs to have when it leaves to 
never return.

6) If a meteor starts out at rest very far from the earth, what speed will it have when 
it gets to the top of earth's atmosphere (about 40,000 m above the surface of the 
earth)?
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