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6/103 The uniform 12-ft pole is hinged to the truck bed

»>

and released from the vertical position as the
truck starts from rest with an acceleration of
3 ft/sec2. If the acceleration remains constant
during the motion of the pole, calculate the an-
gular velocity w of the pole as it reaches the hor-
izontal position.

Ans. w = 2.97 rad/sec
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378 CH. 18 PLANAR KINETICS OF A RIGID BODY: WORK AND ENERGY

u Example 18-1

Pa 440 1 Wbﬂd‘ The system of three elements shown in Fig. 18-5¢ consists of a 6-kg
block B, a 10-kg disk D, and a 12-kg cylinder C. A continuous cord of

s. negligible mass is wrapped around the cylinder, passes over the disk, and

'_._,_‘ is then attached to the block. If the block is moving downward with a speed

of 0.8 m/s and the cylinder rolls without slipping, determine the total
kinetic energy of the system at this instant.

SOLUTION
By inspection, the block is translating, the disk rotates about a fixed
‘V{’,u"' axis, and the cylinder has general plane motion. Hence, in order to com-
v‘ , pute the kinetic energy of the disk and cylinder, it is first necessary to
determine wp, w¢, and v, Fig. 18-5a. From the kinematics of the disk,

:O*V ’

0 Up = Iplp 0.8 m/s = (Ol m)wo wp = 8 rad/s ,
Since the cylinder rolls without slipping, the instantaneous center of
zero velocity is at the point of contact with the ground, Fig. 18-5b, hence,
= 0.8 m/s .
B * , s‘*s‘ﬂ C Vg = Ir'encWce 0.8 m/s = (0.2 m)wc we = 4 rad/s ~
® 0 VG = roncwe Vg = (0.1 m)(4 rad/s) = 0.4 m/s
V‘Vﬁﬁ
v =0.8 m/s ,\wc
' \/E} me=02m The kinetic energy of the block is
2w L Ts = $mpv} = $(6 kg)(0.8 m/s)2 = 1.92
rguc=0.Im —————
Ic
The kinetic energy of the disk is
b
® Tp = § Ipwp = HmprB)wh
Fig. 18-5 = }4(10 kg)(0.1 m)2)(8 rad/s)? = 1.60 J

—
Finally, the kinetic energy of the cylinder is

Te = $mvg + } Igwé = 3mvg + merwt ,
= 3(12 kg)(0.4 m/s)? + $[3(12 kg)(0.1 m)?](4 rad/s)? = 1.44 ]
i

The total kinetic energy of the system is therefore
T= TB + TD + TC
=1.92J+160J+1441=4961] Ans.
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