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The disk rolls without slipping on the horizontal surface, and at the instant
represented, the center O has the velocity and acceleration shown in the fol-
lowing figure. For this instant, the particle 4 has the indicated speed =3
and time-rate-of-change of speed 4 = 3§, both relative to the disk. Determine

the absolute velocity and acceleration of particle 4 .
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o ¥, =37 (m/s)
dp = 51 (m/s?)

R —O—%E =375k (rad/s)

5 = =
@, =—Fk =—6.25k (rad/s?
v = 0 ( )
(}—;A)Oxyz =21 (m/s)
(@1 )og: =8I —ﬁj =-8i —16.67; (1m/s°)

(@)% =T + By X Faso + (Fe)ome =31 +3.75k x0.247 +21 =197 (m/s)
Ba= o + Oy X Fyyo + By XA Bryy XF110) + 2890 ¥ (V1 )onye + (A4 )0gya
= 57 +(~6.25%)x 0.247 +3.75k x (3.75k x 0.247)
+2(3.75k x 21} + (—87 —16.677)
=—1.57 —5.0427 (m/s?)
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At a given instant, the disk rolls without slipping such that it has an angular
velocity @ = 2rad/s and angular acceleration o = 4rad/s* . The peg at 4 is fixed
to the disk and located above the disk center O withO4 = 0.5ft . Point! lies
on the periphery of the disk of radius 0.7ft and contacts with a smooth plane.
At this instant, determine

(Dthe velocity of point 4 and the angular velocity of the slotted link BC .

(2)the acceleration of point /-and point 4 .

(3)the angular acceleration of the slotted link BC .

w = 2rad/s
ot =drad/s




Chapter 5 PmBIHTHE  5-49

[ 7]

1.2

OFEBEEAIRE) » #9,=0
s P =1.2%2 = 24(f/s)H <)
@F| R A
r=2(f)
= sin™! [iﬁj =36.9°
2
s B=53.1°
v, =—2.4x%8in53.1°¢, + 2.4x c0853.1°¢,
=—1.9198, +1.4413, (f/s) = /3, + 162,
F = ~1.919(ft/s)
(2)(8) =1.441
0 = wye =0.721(xad/s) (¥ )
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DR EEE, ok a, Ra, Bk a, - BRARRERIZE kA, R
ay °
B =072 =07x4=2.8(ft/s?) «)

Gy =8g +8xFyp + DX (D% Fy0)
=287 + 4k x (0.57) ~ (2)*(0.57) = -4.87 -2 (ft/s?)
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Ty =B+ B X P+ DX (X)) = =287 + 4k x (<0.77) — (2)*(~0.77)

=2.87 (ft/s?)
VF P RRIEAES T -
Z, 8
B

8, = 4.8(~c0s36.99, +5in36.9°;) + 2{—c0s53.1°¢, ~sin53.1°%,)
= —5.048, +1.2838, (ft/s?) = (¥ — r?)2, + (r + 276)%,
(2)(F) + 2(-1.919)(0.721) = 1.283
§ = aze =2.025(radls?) ()

(rem(3)

As shown in Figure, a disk rolls without slipping such that it has an angular
acceleration of « =4rad/s? and angular velocity of w=2rad/s at the
instance shown. Determine the accelerations of point 4 and B on the link
and the link’s angular acceleration. ( LA )

& =2 rad/s
o =4 rad/¢




