Elementary Dynamics Example #38b: (Rigid Body Kinematics — Sliding Contact Acceleration)
Given: v, =2 (ft/s) = constant, & =30 (deg) \
Find: @) wug, £, b) apg, ¢

Solution #2: using the unit vectors ( e;,e,,k)

a) Using the velocity equation for sliding contacts,
write (C is fixed, but moves on AB)

*kk

Ve =Va +(‘9AB X [C/A)+\~/Cre,

Her

e,
Ve =0 Opg X Lcia =0 pgkx (8 =lwyp €,

v. =/le,| (velocity of C on AB b
Ve €y ( y ) T €
v, =2(-sin(w)e, +cos(p)e, )| v =90—¢—0~40.9454 (deg) 9':&/1:95

Substituting into the velocity equation (***) gives the following scalar equations.
0=-2sin(y) + ¢ o ® 5g ~ —0.293458 ~ —0.293 (t/s)
...solving gives = .
( ~1.31068 ~1.31 (ft/s)

0= 2cos(y) +(w g

b) Using the acceleration equation for sliding contacts, write

ac =a,+ (Q‘AB X [C,A)—a)i\B eatac, + Z(Q)AB XV ) F*FX (Cis fixed, but moves on AB)

where
2 2
ac=a,=0| |@ppxlepa=appkxley=Lag€,| |~0nglcia=—"L0s€
ac = (¢, | (acceleration of C on AB) 2(@AB xycm):Za}AB kxle,=2m5le,

Substituting into the acceleration equation (****) gives the following scalar equations.
0=—(aig+1 o 0 pg ~0.149434 ~ 0.149 (r/s%)
...solving gives = |3
( ~0.443318 ~ 0.443 (ft/s?)

0= (a5+200,,

Conclusions:
1. As expected, the results are the same as in Example #38a. The results do not depend on
the unit vectors used to express the equations.
2. The unit vectors chosen for this second solution produce a less complicated set of scalar
equations than those in Example #38a. A careful selection of unit vectors (directions) can
often make the solution process less tedious.
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