Torque- Rotational Force
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 is perpendicular to both 
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Use the right hand rule! If the rotation is counterclockwise,
[image: image6.wmf]t

r

 is out of the board.
Torque has a sign convention: clockwise considered negative, counterclockwise considered negative.

If 
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Example Problem:
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What is the net torque acting on the disk?
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Newton’s second law for rotation:
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Continuing for the last problem:
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Another example problem:


[image: image18]
Solid sphere m=10kg, R=30 cm


A force of 50 N is applied tangent to the sphere. The sphere has an initial angular velocity of 10 rad/s.


a)
Calculate the angular acceleration of the sphere and the linear acceleration of a point at its equator
I for a sphere: 
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b)
Through what angle does it turns in 5 seconds?
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c)
How much work was done on the sphere?
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In theory, since 
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. Let’s test:
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Thus, this is the work energy theorem for rotation.

Work Energy Theorem for Torque
For a constant torque:
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Known as the “see-saw problem”
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