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4 Homework:
Velocity and Acceleration Analysis

Motion of a point A that moves relative to a rigid body

A point A is not assumed to be a point of the rigid body, A ¢ (RB).
Show the mathematical proof that the acceleration of the point A relative
to the primary reference frame (zyozo) is

ay = ao—i—a’;f(lxyz) +2w x v’“Ae(lxyz) +axr+wx (wxr),

where

(xyz) is a body fixed (mobile or rotating) reference frame with its origin
at a point O of the rigid body (O € (RB)), and is a moving reference frame
relative to the primary reference;

ap is the acceleration of O relative to the primary reference;

r =rpos = 21+ y) + zk is the position vector of A relative to the origin
O, of the body fixed reference frame, and z,y, and z are the coordinates of
A in terms of the body fixed reference frame.
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body fixed reference frame or relative to the rigid body;

dz
+ 7 —k, is the velocity of A relative to the

(zyz) d? d2x d? d2
aze(lxyz) = Tr pTR 1+ dTg e ——k, is the acceleration of A relative
to the body fixed reference frame or relative to the rigid body;

w is the angular velocity vector of the rigid body;
« is the angular acceleration vector of the rigid body;

cor o rel : R .
A% (pyz) = 2W X V(. 18 the Coriolis acceleration.



