Classical Mechanics

1. A block of mass m; sits atop a triangular wedge of mass mo, which is
itself on a frictionless plane, as shown. The two are initially at rest,
and the block is a height A above the surface of the plane, a horizontal
distance L from the bottom edge of the wedge. The wedge has an
opening angle 6, as shown.

(a)

(d)

Assume that there is no friction between the block and the wedge.
The block slides down the wedge. What are the velocities (mea-
sured with respect to the fixed inertial reference frame denoted by
the z and y axes shown) of the block and wedge just as the block
reaches the lower edge of the wedge? (3 points).
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Now replace the block by a ball of radius R (and mass my). The
ball rolls down the wedge without slipping. What are the velocities
of the ball and wedge just as the ball reaches the lower edge of the
wedge? (3 points).

Return to the block problem, but now assume that the coeflicients
of static and kinetic friction between the block and the wedge are
@ (they have the same value). What is fimin, the minimum value
of u for which the system is stable? (1 point).

If 44 < pmin, calculate the minimum horizontal force that can be
applied to the wedge such that the block will not accelerate down
the wedge. (3 points).

Note: you can neglect the finite size of the block in your calculation, and
you are asked for the velocities before the block or ball make contact
with the frictionless plane.
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