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RB Kinetics Recall that for a rigid body the BoLM is

F = maC , (1)

and the BoAM can be written in three equivalent forms

MO = ḢO about a fixed point O, (2)

MC = ḢC about the center of mass C, (3)

MP = ḢP + (vP − vC)×G = ḢC + (rC − rP )×maC about any material point P on the body.
(4)

The calculate the right-hand side of the BoAM for the case ω = θ̇Ez, we have

ḢO = (IOxzω̇ − IOyzω
2)ex + (IOyzω̇ + IOxzω

2)ey + IOzzω̇Ez, (5)

ḢC = (ICxzω̇ − ICyzω
2)ex + (ICyzω̇ + ICxzω

2)ey + ICzzω̇Ez, (6)

ḢP = (IPxzω̇ − IPyzω
2)ex + (IPyzω̇ + IPxzω

2)ey + IPzzω̇Ez +
d

dt
((rC − rP )×mvP ) . (7)

These problems are taken from J. L. Meriam, L. G. Kraige, and J. N. Bolton (MKB), Engineering
Mechanics: Dynamics, Ninth Edition, Wiley, New York, 2018.
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