Derivation of Centripetal Acceleration


Figure 1 shows a particle moving with constant speed in a circular path of radius r with a center O.  The particle moves from A to B in a time 
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.  The vector change in velocity is 
[image: image2.wmf] during this time is shown in the following Figure 2.
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Figure 1
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Figure 2

The angles labeled 
[image: image5.wmf] are the same because 
[image: image6.wmf] is perpendicular to the line OA and 
[image: image7.wmf] is perpendicular to the line OB.  (See below for further proof that the angles are the same.)  Hence, the triangles OAB and the second figure are similar.

Ratios of the corresponding sides are equal, so:


[image: image8.wmf], or 
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The magnitude of the average acceleration during 
[image: image10.wmf] is therefore:
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The magnitude a of the instantaneous acceleration 
[image: image12.wmf] at the point A is the limit of this expression as we take point B closer and closer to point A:


[image: image13.wmf]
But, the limit of 
[image: image14.wmf] is the speed 
[image: image15.wmf] at point A.  Also, A can be any point on the path, so we can drop the subscript and let 
[image: image16.wmf] represent the speed at any point.  Then:

[image: image1.wmf]
[image: image17.wmf]
Figure 3
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