16-3

16-22. The disk is originally rotating at wy = 8 rad/s. If it @y = 8rad/s
is subjected to a constant angular acceleration of S

a = 6rad/s?, determine the magnitudes of the velocity and B

the n and { components of acceleration of point B just alter N

the wheel undergoes 2 revolutions. =
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® = 14.60 rad/s

vp = wr = 14.66(1.5) = 22.0 ft/s Ans.
(ag), = ar = 6(1.5) = 9.00 ft/s> Ans.
(ag)a = w'r = (14.66)%(1.5) = 322 ft/s* Ans.

16-5. Due to an increase in power, the motor M rotates
the shaft A with an angular acceleration of a=
(0.066%) rad/s?, where @ is in radians. If the shaft is
initially turning at @, = 50 rad/s, determine the angular
velocity of gear B after the shaft undergoes an angular
displacement A8 = 10 rev.

wdw=adb

I odo= 0.066 46
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E“’zlm =0.026°|,

0.5¢* - 1250 = 4961
@=111.45rad/s

ury =Qprg

ATLASAT S appeoy =

ap =22.3rad/s Ans
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*16-5. The operation of reverse gear in an automotive G
transmission is shown. If the engine turns shaft A at . 7
w4 = 40 rad/s, determine the angular velocity of the drive ~ [ @, = 407ad /s
shaft, wp. The radius of each gear is listed in the figure. =

rawg = reowge: 80(40) = 40w, wc = wp = 80 rad/s "
rg = 80 mm
WEFE = WpIp: wg(50) = 80(40) wg = wp = 64 rad/s T te=rp=40 mm
Fe rg = ry =50 mm
Wprp = wglp: 64(70) = wpg (30) wg = 89.6 rad/s rr =70 mm
wp = 89.0rad/s Ans.

*Problejm 16-36

Determine the angular velocity of rod 4B for the given 6. The shaft and the center of the roller
C move forward at a constant rate v.

Given: B
m -
Vo= — -
S = >
" A
6 = 30 deg v
r = 100 mm
- l -

Solution:
r=xsin(8) 0= x'sin(8) + xcos(8)@ = —vsin(8) + xcos(d)w

d
o — o = [l]tan(b’] o= 144322
X S



16-39

*Prioblem 16-40
Determine the velocity of the rod R for any angle & of cam C as the cam rotates with a

constant angular velocity . The pin connection at O does not cause an interference with the
motion of plate 4 on C.

Solution:
X=r+ rcos(ﬁ)
x' = —rsin(é‘)t?’

V= —rmsin(t?)
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Prohlem 16-47

When the baris at theangle Sthe rodis rotating dockwise at @ and has an angular acceleration o
Determine the welocity and acceleration of the weight 4 at thiz inetant. The cord 12 of length L.

Crivvery
L=20+1
a= 101
Engineering Mechanics - Dynamics Chapter 16
E=101
0
8= 30 deg ; o
d ? -“-s\‘
=3 \"‘-n.._,x_
5 & ‘x,_\_‘ﬂ
d 9
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o & 2
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L / =
Solution: g =-a & =-g \__/ /;/
_ 2,2 g & "
54 = L—Ja + b —Qabcns(ﬂj /}/J:;/.
| o
—ab sin(é':]ff ¥ 6_/ W, &
vy = '
a2 + b2 - lzbn:us(é]
a —absin(é)é’*—abcas(é’] 6’2 . (absin(é‘)é':lz
A =

Ja2+b2_2abc05(9) J(az+b2-2abcns(9)f

sq= 14821 Vg = 29_0% a4 = 59_9%
s



