MEAM 211
Rigid Body Kinematics and Kinetics

First consider the special case of rotation about a fixed point, O.
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MEAM 211
Kinematics of Planar Rigid Bodies

Relative velocity and
acceleration between any two
points fixed on any rigid body:

Vo —Vp =0xI,

P

And if P is Vo =0XxT,
fixed to the
Inertial
frame N

P

aQ = ocer/P -I—(DX(O)X rQ/P)
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MEAM 211

Recap: Rate of Change of Angular Momentum of a
System of Particles about a fixed poin&, O
Angular Momentum of the system about O Hg = X xm; v;

i=1

Resultant moment of all external forces acting on the system
about O N
|=

The rate of change of angular

momentum of the system about O Is
equal to the resultant moment of all
external forces acting on the system
about O

dH
O % i dto =Mg
Note: O is fixed to an inertial frame
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MEAM 211

Angular Momentum about a fixed point, O
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m M pody
Angular Momentum of the system

N
about O HO _ Zri X mi Vi HO — I rdm/O X Vdmdm

1=1 body
L 0 x r-dm/o
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MEAM 211
Mass Moment of Inertia about O

Definition
lo = I (rdm,o )de
body
Why define it:
e Expression for angular momentum about O
¢ Hy=l o
e Expression for Kinetic energy of a rigid body pivoted to a fixed point O
¢ KE=¥% I 02
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