Moving and Spinning
1. Recall Newton’s second law of motion: a = —.
m

According to Newton’s second law, the acceleration of an object depends on the force and on the mass. Does it
depend on the shape of the object?

Use the rod and mass assemblies to check your answer.
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Does the shape matter?

2. Now try spinning the assemblies as shown below. Is one easier to spin than the other?

Which is harder to spin?

3. Try opening a door by pushing at right angles near the edge and near the hinge as shown below. Is one
more difficult than the other?

Which requires more force?

Rotational motion is often more complicated than translational motion. Even so, nearly all the equations you
have learned for 1D translational motion have analogues in rotational motion. For example, the analogue of
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Newton’s second law is & = — where

e Alpha a is the rotational or angular acceleration in radians per second per second

e Tau 7t is the rotational analogue of force called Torque in Newtons x metres. Torque depends on the size
of the force but also where on the object the force is applied and the angle at which it is applied.

o [ is the rotational mass or moment of inertia. I depends on the mass and also the shape of the object.



