Rolling Motion

Consider a wheel that is rolling without slipping at a constant speed on the ground.  Let’s consider the motion of the CM relative to the ground as the wheel rotates through one revolution.

Let’s look at a point on the rim of the wheel as the wheel makes one revolution.
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If vcm is not constant:
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If a wheel rolls w/o slipping, its linear speed and acceleration of the CM relative to the ground are equal to that of a point on the rim of the wheel relative to the CM.

The kinetic energy of the wheel is given by:
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 KE of a wheel rolling w/o slipping
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Rolling motion w/o slipping is composed of pure translational motion and pure rotational motion.  The sum of these two motions is the resulting motion.
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