Elementary Dynamics Example #35: (Rigid Body Kinematics — Relative Acceleration)
Given: ¢, =/,=0.4 (m)
0, =25 (deg), 8, =60 (deg)
w, =06, =10 (1/s) (CCW)
w,=0,=5 (1/s) (CCW)
a, =, =20 (t/s>) (CCW)

a, =, =-15 (t/s>) (CW)

Find: a4,

~

Solution:

Using the relative acceleration equation,

Ap=d, ,+tdapy
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Apia = [Q‘z X I:B/A:' - |:a)§I:B/A:|
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= —6(—sin(60) i + cos(60) j) - 1o(cos(60) i +sin(60) j)
~0.196152 i —11.6603 j

=laz~-39.4i-21.3 j| (m/s?)

Notes:

1. The terms ¢, xr ,,, and ¢, xry,, arc along the ¢, and ¢, directions, respectively.

2 2 L :
2. The terms [—a)1 r A/O:| and [—a)2 Y A] are along the ¢, and e, directions, respectively.
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