Problem 1: Cylinder with a hole

A rigid circular cylinder of radius a and thickness h has an offset hole of radius a/2, as shown below

The density p of the cylinder is uniform. Assume that the cylinder rolls without slipping on the floor.
Gravity acts downwards, as indicated.

Given: a, p, h, g

What are the kinetic energy T and the potential energy V of the cylinder as functions of angle 67

Hint: Tt may be helpful to use that ¢? = c2 + cg — 2coc3 cosy holds for an arbitrary triangle with sides
c1, c2, c3, where v is the angle opposite of ¢; (law of cosines).
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Problem 2: Accelerated disk

A disk of mass m and radius R rolls without slipping on a horizontal floor. It is subject to a constant
torque T, starting from rest at time ¢ = 0. Assume that 6(¢t = 0) = 0, where 6 indicates the rotation
angle of the disk, as indicated below.

Given: m, R, T

What is the acceleration ap of point P on the wheel, when 6 = %7‘(‘?
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