INCLINED PLANE THEOREM

All objects accelerate down a frictionless, inclined plane at the same rate.

THM/ Assume no friction. The acceleration of any object down an inclined plane is:
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Proof:  First “resolve” the force of gravity vector into components.
(1) down the incline: 
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(2) into the incline:  
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Now write the force equations:
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From equation (1), we cancel “m” and

obtain:  
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With friction and a kinetic coefficient of friction, 
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, equation (2) above becomes important, since 
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 N  and equation (2) gives us:  N = 
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THM/ With friction: 
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Proof:  Now our force equations are:



(1) 
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(2) 
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Now using equation (2), substitute into equation (1) for the normal force, N.


We obtain: 
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.  Notice the “m’s” divide out.


So:   
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Again, the result is independent of the mass of the object. 


Later, we’ll worry about rotation or ‘tumbling’.
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