
PreAP Physics - Gravity, Circular Motion, and Satellites 

Newton’s Law of Gravity:  𝐹
𝑔
= 𝐺𝑀𝑚

𝑟2

 

Centripetal Force:  𝐹
𝑐
= 𝑚𝑣2

𝑟

 
For satellites, the centripetal force is gravity. Setting the two forces equal and solving for v, we 

get  𝑣 = 𝐺𝑀
𝑟

 
The value of G = 6.673 x 10-11 N m2 kg-2. 
 
Example: 
 
A small satellite of mass 150 kg is orbiting a planet with mass 2.58 x 1020 kg at a distance of 
6.10 x 108 m from the planet’s center.  Find the linear speed of the satellite.  Then find its 
angular frequency (aka angular speed). 
 

m/s 𝑣 = 𝐺𝑀
𝑟 = (6.673𝐸−11)(2.58𝐸20)

(6.10𝐸8) = 5. 31

 
 rad/s ω = 𝑣

𝑟 = (5. 31)/(6. 10𝐸8) = 8. 71𝐸 − 9

 
You do these: 
 

1.​ A satellite of mass 500 kg is orbiting a planet with mass 4.87E24 kg at a distance of 
12.0E6 m from the planet’s center. Find the linear speed of the satellite. Then find its 
angular frequency (aka angular speed). 

 
 
 
 
 

2.​ A large satellite of mass 3000 kg is orbiting the Earth (mass of 5.98 x 1024 kg) in a 
perfectly circular orbit. The satellite is traveling at 5600 m/s. What is the radius of the 
orbit? 

 
 
 
 
 
 

3.​ What is the centripetal acceleration of the satellite described in problem 2? 

 



 

 
 

4.​ What is the centripetal force acting on the satellite described in problem 2? 
 
 
 
 

5.​ What is the force of gravity between the Earth (m = 5.98 x 1024 kg) and the Sun (m = 
1.99 x 1030 kg) if they are 1.498 x 1011 m apart (center-to-center)? 

 
 
 
 
 

6.​ What is the force of gravity between John (m = 70 kg) and his truck (m = 2100 kg) if they 
are 5 m apart? 

 
 
 
 
 

7.​ Sam has a ball on the end of a string and is swinging it above his head in a big circle. 
Jacy has a similar ball and is also swinging it above her head in a big circle of the same 
radius. Sam’s ball is twice the mass of Jacy’s, but Jacy’s speed is twice that of Sam’s. 
Who is providing a larger centripetal force, Sam or Jacy? 



 

 


