Set #14 — Motion: Translation & Rotation

‘1. The angular acceleration of a shaft is defined by the relation « = -0.25 w, where « is expressed in
' rad/s® and @ in rad/s. Knowing that at t = 0 the angular velocity of the shaft is 20 rad/s, determine
a) the number of revolutions the shaft will execute before coming to rest,
b) the time required for the shaft to come to rest.

¢) the time required for the angular velocity of the shaft to be reduced to 1% of its initial
value.
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Set #14 — Motion: Translation & Rotation

2. The assembly shown consists of two rods and a rectangular plate
BCDE which are welded together. The assembly rotates about the axis
AB with a constant angular velocity of 7.5 rad/s. Knowing that the
rotation is counterclockwise as viewed from B, determine the

velocity and aceeleration of corner E. / A
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Set #14 — Motion: Translation & Rotation

3. A series of small machine components being moved
by a conveyor belt pass over a 6-inch-radius idler pulley.
At the instant shown, the velocity of point A is 15 in./s to
the left and its acceleration is ¢ in./s’ to the right.
Determine

a) the angular velocity and the angular

acceleration of the idler pulley,

b) the total acceleration of the machine component at B.
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Set #14 — Motion: Translation & Rotation

4. Two blocks and a pulley are connected by inextensible cords as
shown. Block A has a constant acceleration of 75 mm/s’ and an initial
velocity of 120 mm/s, both directed downward. Determine

a) the number of revolutions executed by the pulley in 6s,

b) the velocity and position of block B afier 6s,

¢) the acceleration of point C on the rim of the pulley att = 0.
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