No one submitted a solution, but here’s how you do the problem.

Solution to “That’s How I Roll”
The trick to solving this problem is to find out what fraction of the total kinetic energy is translational for each object.  For rolling objects, there is both translational and rotational kinetic energy.  We can say
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We can now impose the restriction that the objects roll without slipping.  If this is the case, the distance traveled by the center of mass is the same as the distance traveled by a point on the circumference.  In other words,
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Using this in the above expression, we have
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The ratio of the translational kinetic energy to the total kinetic energy is then given by
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For the sphere and the cylinder, the rotational inertia is easily found.  They are
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For the disk, we calculate the rotational inertia by saying

[image: image7.wmf]2

disk

Irdm

=

ò


Using cylindrical coordinates, we can say
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Putting it all together gives
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We can then calculate ratios for each of the objects.
Sphere:
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Cylinder:
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Disk:
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Since the disk has a larger fraction of its total kinetic energy devoted to translation, it will move faster, and reach the bottom first, followed by the sphere, and then the cylinder.
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