Problem 2 (10 Points):

An isolated uniform sphere of mass m and radius R is rotating with
angular velocity wp about an axis running through the sphere. Through
only internal forces, the radius increases linearly to 2R in a time 7,
while maintaining uniform density and ‘,‘§9}3§§‘i&gglw§‘ymmet£y.

a. At time 7, what is the angular velocity of the sphere? (2 Points)

b. Find an expression for the angular velocity as a function of time.
(1 Points)

c. When the system reaches 2 R it immediately reverses and its radius
linearly decreases to R over the period 7 to 27. By what angle A¢ is
the object behind in its rotation compared to a situation where the
sphere does not expand between 0 and 277 (4 Points)

d. Consider the case where the radius of the sphere expands expo-
nentially with some time constant 7.. How much does the sphere
rotate compared to the case where there is no expansion as t— oo?
(3 Points)
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