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3.7: Angular Momentum
Notation:

¢ L= angular momentum of system with respect to centre of mass C.
o L = angular momentum of system relative to some other origin O.

e T = position vector of C with respect to O.

o P = linear momentum of system with respect to O.

e (The linear momentum with respect to C is, of course, zero.)

# Theorem:
L=Lc+TxP (3.7.1)
Thus:
L =) rixpi=» mi(t;xvi)=Y m(T+r})x (V+v})
= (FxV)Zmi—i—fx Zmivg—i—(Zmirg) ><V—|—Zr§ X p}
=M{Exv)+rx0+0xv+L¢g
therefore

L=Lo+txP

v/ Example 3.7.1

A hoop of radius a rolling along the ground (Figure III.6):

FIGURE 1116
The angular momentum with respect to C is Lc = I¢,, where I is the rotational inertia about C. The angular momentum about
O is therefore
I=Tcw+ Mva=Ipw+ Ma*w= (Ic +Ma2) =TIw
where
I=1Ic+Md

is the rotational inertia about O.
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