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

Given: - coordinates are in inches
@ »g =10 (rad/s) (CCW)

Find:  @gc, @cp

Solution:

Using the relative velocity equation,

— *
Ve =Vg t Ve

Here,

C (10,6)

Ve =Veip = @cp KX Tepp :C‘JCDKX(21+6J):G)CD(_61+2j)

Ve =V =10k x T, =10k x(2]+4 j)=-40i+20

Vs = @pc KX e :C‘)BcKX(Si"‘ZJ):a)BC(_Ziﬁ‘Sj)

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

—Bwgp =40 — 205,

20cp = 20+ 8wy

Solving gives
wge. =—10/11~-0.909

wop =70/11~ 6.36364

=

20gc — 6@ =-40

= |@wge =—0.909K (r/s)

= |@wcp = 6.36K (I/s)

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

Note: Here again, the signs of the variables wg. 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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