Elementary Dynamics Example #32a: (Rigid Body Kinematics — Relative Velocity)

Given: - coordinates are in inches

o ;=10 (rad/s) (CCW) € (10.6)
Find:  @pc, @cp

Solution:
Using the relative velocity equation, 2N

_ s
Ve=VYpt+tVYen

Here,
Yc:YC/D:a)CD]SX’SC/D:C‘)CD]SX(Z£+6Z):wc0(_6£+2Z)
Vp=Vpa = 10kx1y, ZIOISX(2£+4Z):_4OZ+2O[
YC/B:a)Bc]SX’SC/B:ch]SX(8£+2Z):wBC(_2£+8Z)

Substituting into the relative velocity equation (*) gives the following scalar equations:

—60 . =—-40-2w 4~ 205 — 60 =—-40
=
20 = 20+8wg- 8wz +2w0,= 20

Solving gives
@z =—10/11=-0.909 = |@pc =—0.909k (1/5)

wep=70/11~636364 = |wp ~636k (1/s)

So, in the position shown, link BC is rotating clockwise at a rate of 0.909 (1/s), and link CD is
rotating counterclockwise at a rate of 6.36 (1/s).

Note: Here again, the signs of the variables w,- and @, are found by solving the

simultaneous equations. So, the directions of the motions of the two links need not be known
prior to solving the equations.
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