Circular Motion
Putting “Circular Motion” in Recognizable terms:  Circular motion occurs when an object follows a circular path about a center point. When the speed of the object stays constant, the motion is called uniform circular motion.
Putting “Circular Motion” in Conceptual terms: With uniform circular motion, the speed (v) remains constant, but since the object is following the curved path of a circle, the direction of the velocity is changing. This changing velocity requires acceleration toward the center of the circle, called the centripetal acceleration (ac). Since the object has mass, there will also be a centripetal force (Fc) acting on the object toward the center of the circle. The time for the object to go once around the circle is called the period (T).

Putting “Circular Motion” in Mathematical terms:  In circular motion there are two kinds of velocity: rotational (angular) and tangential (linear). Rotational velocity is found using the formula 
[image: image1.wmf]t

D

D

=

q

w

where ∆θ can be measured in radians or rotations and ∆t is change in time. 

The tangential or linear velocity is found using the formula 
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 where r is the radius and 
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 is the rotational velocity. Rotational and tangential velocities are often confused.  Notice a key difference is that tangential velocity increases as the radius increases, but the rotational velocity does not depend on the radius.  
The centripetal acceleration can be found using either of the formulas:
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 is rotational velocity, v is tangential velocity, r is radius
Using Newton's Second Law of motion, the centripetal force can be found:
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where m is the mass of the object
During one period, the object goes once around the circle and travels along the circumference of the circle. The speed can be found using the circumference and period:
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where r is the radius and T is the period

Putting “Circular Motion” in Process terms: Centripetal acceleration describes the amount of acceleration an object will experience when following the circular path with uniform speed. Centripetal force is the amount of force needed to cause the uniform circular motion. The centripetal force is applied perpendicular to the direction of motion.
Putting “Circular Motion” in Applicable terms: When an object is twirled around on a string, the centripetal force is provided by the tension in the string. For the Moon in orbit around the Earth, gravity supplies the centripetal force. When a roller coaster goes over the crest of a hill, if the speed and radius are such that the centripetal acceleration is equal to the acceleration of gravity, the roller coaster riders will feel weightless.
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