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16-103.

Bar AB has the angular motions shown. Determine the B
velocity and acceleration of the slider block C at this instant.
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SOLUTION ! oo

Rotation About A Fixed Axis. For link AB, refer to Fig. a. ! 1

a

vg = waprap = 4(0.5) = 2.00 m/s 45"
ap = aup X Tap — Wiptap
= 6k X (0.5 cos 45°i + 0.5 sin 45°%) — 4%(0.5 cos 45° + 0.5 sin 45%)
= {-55V2i — 25V2j} m/s*
General Plane Motion. The IC of link BC can be located using v and v as shown
in Fig. b. From the geometry of this figure,

T'pjic 1 \/2

sin30°  sin 45°; TB/ic = 2 m
Fepie 1

sin 105°  sin 45°

Then the kinematics gives,

rc/IC = 1.3660 m

V2
Vp = wpc¥p/Ics 2= wBC(T) wpc = 2\/5 rad/s D

ve = wpergie; ve = (2V2)(1.3660) = 3.864 m/s = 3.86m/s < Ans.
Applying the relative acceleration equation by referring to Fig. c,
ac = ag + agc X rc/p — e re/B
—adi = (=5.5V2i — 2.5V2j) + (—apck) X (1 cos 60°i — 1 sin 60%)
— (2V2)(1 cos 60°i — 1 sin 60°%)

—agi = (—\faBC - 11.7782)i + (3.3927 — 0.5apc)j

Equating j components,
0 = 33927 — 0.5apc;  ape = 6.7853 rad/s*D

Then, i component gives

V3

—ac = —7(6.7853) —11.7782;  ac = 17.65m/s*> = 17.7m/s*> < Ans.

Ans:
ve = 3.86 m/s «—
ac =177m/s* «
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