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The acceleration is called centripetal acceleration because 𝑎𝑐 is directed 

toward the center of the circle. Furthermore, 𝑎𝑐 is always perpendicular to 

v. 

Consider a ball of mass m that is tied to a 

string of length r and is being whirled at 

constant speed in a horizontal circular 

path. Why  does  the  ball  move  in  a  

circle? 



 A radial force F r that makes it follow the circular path. 

This force is directed along the string toward the center 

of the circle. 

 If  we  apply  Newton’s  second  law  along  the  radial  

direction,  we  find  that  the  net force causing the 

centripetal acceleration can be evaluated: 
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 A force causing a centripetal acceleration acts toward the center of the 

circular path and causes a change in the direction of the velocity 

vector.  

 If that force should vanish,  the  object  would  no  longer  move  in  its  

circular  path;  instead,  it  would  move along a straight-line path 

tangent to the circle. 
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The larger radius means that the change in the direction of 

the velocity vector will be smaller for a given time interval. 

Thus, the acceleration is smaller and the required force from 

the string is smaller. As a result, the string is less likely  to  

break  when  the  ball  travels  in  a  circle  of  larger radius. 
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