
 
 

UNIFORM CIRCULAR MOTION 
 
 
An object travels in uniform circular motion if it moves along a circular path at constant 
speed. 
 
Although the magnitude of the object's velocity is constant, the direction is constantly 
changing.  Since its velocity is changing, it is accelerating. 
 
The acceleration it experiences is called centripetal acceleration and is always directed 
to the center of the circle. 
 
Since the object is accelerating, it must have a net force acting on it. 
 
The force that is responsible for the centripetal acceleration is called the centripetal 
force.  It is directed toward the center of the circle just like the centripetal acceleration.   
 
The direction of the object's velocity is always tangential to the direction of its 
acceleration. 
 
If the object did not have the centripetal force  
acting on it, the object would fly off in a  
straight line in the direction of its velocity 
 vector. 
 
 
The formulas used to calculate the centripetal  
acceleration of centripetal force acting on an  
object in uniform circular motion are as follows. 
 
 
ac  =  v2  Fc  =  mac  =  mv2 
          r           r 
 
 
v  =  2Πr         where T  =  period 
          T                  
 
ac  =  4Π2r 
           T2 

 



NEWTON’S LAW OF UNIVERSAL GRAVITATION 
 
Newton’s Law of Universal Gravitation explains the force of attraction between any two 
objects in the universe.  The reason why objects fall to the earth is because of the 
earth’s large force of attraction, which results from its large mass.  Any two objects in 
the universe experience a force of attraction, but it is usually undetectable because the 
masses of the objects are so small.  This force of attraction is important in the universe 
because it keeps planets in their orbit around the sun, which has a very large force of 
attraction, even larger than that of the earth. 
 
Write the formula for  
Newton’s Law of  
Universal Gravitation: 
 
The “G” is a constant, 6.67  x  10-11 N-m2/kg2. 
 
In order to solve problems related to the law of universal gravitation, 

masses must be in the unit ____________________________________, and 

distance must be in the unit __________________________________________. 

As the mass of either of the objects increases, the gravitational force between the two 

objects ________________________________________. 

As the distance between the two objects increases, the gravitational force between the 

two objects _____________________________________. 

The law is an example of an _____________________ _____________________   

________________________________________ because as the distance between the 

objects increases, the force of attraction between them decreases. 

 
In each of the four sets of pictures below (A-D), select which picture will experience the 
greatest force of attraction. 
 
 
 
 
 
 
 
 
 
 

 


