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Mech. 2.

A small block of mass m starts from rest at the top of a frictionless ramp, which is at a height 4 above a
horizontal tabletop, as shown in the side view above. The block slides down the smooth ramp and reaches
point P with a speed v, . After the block reaches point P at the bottom of the ramp, it slides on the tabletop

guided by a circular vertical wall with radius R, as shown in the top view. The tabletop has negligible friction,
and the coefficient of kinetic friction between the block and the circular wall is .

(a) Derive an expression for the height of the ramp 4. Express your answer in terms of v, , m, and fundamental
constants, as appropriate.
A short time after passing point P, the block is in contact with the wall and moves with a speed of v .
(b)
i. Is the vertical component of the net force on the block upward, downward, or zero?
___ Upward ____ Downward ____Zero
Justify your answer.

ii. On the figure below, draw an arrow starting on the block to indicate the direction of the horizontal
component of the net force on the moving block when it is at the position shown.

Top View

Justify your answer.

Express your answers to the following in terms of v, v, m, R, u, and fundamental constants, as appropriate.

(c) Determine an expression for the magnitude of the normal force N exerted on the block by the circular wall as
a function of v.

(d) Derive an expression for the magnitude of the tangential acceleration of the block at the instant the block has
attained a speed of v .

(e) Derive an expression for v(t), the speed of the block as a function of time ¢ after passing point P on the
track.



