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Kinematics 2D useful for most homework problems

... for mechanical systems,
higher order motion can be quite complicated
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Position: r=2z+ R(0)

Velocity: i =44 R(0)2 + R(6)2
= 2+ 00R(0)2 + R(6)2'

Acceleration: i = % + R(6)z' + 2R(0)2’' + R(0)z’

Rotation Matrix Derivation:

Note: | ) [O _1]
rotation “axis” w = 1
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Kinematics 3D

... for mechanical systems,

higher order motion can be quite complicated

3D:

Relative position
(to body)
(& velocity, etc)

body position
(& velocity, etc)

2,2, 2,

body
- orientation

3 (& angular
w € R®  velocity, etc)

w,w,w, ..

W contains axis of rotation

and rotation magnitude...

...for fixed axis rotations with axis &:

w=0¢ w=0¢ &=6¢
Position: r=2z+ R(w) P
Velocity: & = 4 4+ R(w)z' + R(w)#’

= 2+ WR(w)2' + R(w)z’

Acceleration:

= ? + WR(w)z' + O’R(w)7’ + 20R(w)z' + R(w)z’

generalization

=%+ Rw)z 4+ 2R(w)z" + R(w)2’

Rotation Matrix Derivation:
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Acceleration Terms:
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