Py

When the gear rotates 20 revolutions, it achieves
an angular velocity of @ = 30rad/s, starting from rest.
Determine its constant angular acceleration and the time
required.
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0 = (20 rev)(=29) = 407 rad
0’ = w} + 2a, (6 — 6p)
(30 rad/s)* = 0% + 2a, [(407 rad) — 0]

a, = 3.581 rad /s’

W = wy + Al
30rad/s = 0 + (3.581 rad/s%)t
f = 838s

Ans.

Ans.
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Py

The bucket is hoisted by the rope that wraps around
a drum wheel. If the angular displacement of the wheel is
f = (0.5 + 15¢) rad, where 1 is in seconds, determine the

velocity and acceleration of the bucket when t = 3 s.
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Py

@ = (1.5 + 15) rad/s

=% = (3 rad/s’

[1.5(3%) + 15] rad/s = 28.5 rad/s
3(3)rad/s* = 9 rad/s"

wr = (28.5 rad /s)(0.75 ft) = 21.4 ft/s
ar = (9 reu:lﬁa2 W0.75 ft) = 6.75 ft;’s2

Ans.
Ans.
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LANAR A LU T

For a short period of time, the motor turns gear A
with a constant angular acceleration of a, = 4.5 rad/s’,
starting from rest. Determine the velocity of the cylinder and
the distance it travels in three seconds. The cord is wrapped
around pulley D which is rigidly attached to gear B.
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= (4.5 rad;’sz)( TRAE m) = 1.5rad/s’

m

Wy — ((LIB}D T I']'Ef

wg = 0 + (1.5rad/s*)(3s) = 4.5rad/s
B = (0g)o + (wpot + 5 apt’

fp =0+ 0 + 3(1.5rad/s*)(3s)’

B = 6.75 rad
Ve = wgrp = (4.5 rad/s)(0.125 m)
= 0.5625 m/s Ans.

Sc = Bgrp = (6.75rad)(0.125 m) = 0.84375 m
= 844 mm Ans.
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