
PHY 303K Discussion Session - Week 8

1. Consider three objects of equal masses but different shapes: a solid disk, a thin ring, and a
thin hollow square. The ring and the square are hollow and their perimeters carry all the
mass, but the disk is solid and has uniform mass density over its whole area. Compare the
three objects’ moments of inertia when rotated around their respective centers of mass.

2. A large wheel is coupled to a smaller wheel as shown. How does the rotational speed of the
smaller wheel compare with that of the larger wheel? How do the tangential speeds at the
rims compare (assuming the belt doesn’t slip)?

3. Consider a thin rod of length which is pivoted at one end. A uniformly dense spherical𝐿
object with mass and radius is attached to the free end of the rod. The moment𝑚 𝑟 = 1

7 𝐿

of inertia of the rod about an end is and the moment of inertia of the sphere𝐼
𝑟𝑜𝑑

=  1
3 𝑚𝐿2

about its center of mass is . Find the moment of inertia of the rod plus mass𝐼
𝑠𝑝ℎ𝑒𝑟𝑒

=  2
5 𝑚𝑟2

system with respect to the pivot point.

Abdon Morales Jr
The square’s radius is double the
radius of the hollow ring and the
solid disk.

Abdon Morales Jr
Idisk = (1/2)mR^2


Abdon Morales Jr
I think the tangential speeds are greater on the smaller wheel than the larger wheel due to the angular velocity ratio of both.
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