Classical Mechanics

1. A solid uniform marble with mass m and radius r starts from rest on top of a
hemisphere with radius R. It will start to roll to the right, and eventually fly
off the hemisphere.

(a)

(b)

Assume that the marble rolls without slipping at all times. Calculate 6y,
the angle with respect to the vertical at which the marble loses contact
with the hemisphere. (3pts).

Where will the marble hit the ground, as measured {rom the center of the
hemisphere? You may use the variable 0; in your answer. (If you do not
solve part (a), you can still attempt this problem by writing your answer
in terms of this variable.) (3pts).

Now assume that the force of friction between marble and the hemisphere is
1N, where N is the normal force between the marble and the hemisphere.
Calculate the angle 8, at which the marble will no longer roll without
slipping. (4pts).
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