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Suppose we have a system of particles with masses, positions, and velocixies;. This system has center of
massx = % and linear and angular momenta:
e Linear momentump = S myv;

e Angular momentum about L = 5 rj x my;

Letri = x; —X. Note thaty mr; = 0 (easy to show using definition &). If these particles were moving as a rigid
group with linear velocityw and angular velocitg thenv; = v+ w x rj and we would have

e Linear momentump’ =y m (V+ wxri) =y mv+ wx Zmri =3y myv
N—
=0sincey myri=0
e Angular momentumL’ = Sri xm (V+wxrj) = Zmri XV +3mr x (wxrj)
=
=0sincey mjrj=0

— Noterj x (wxrj) = (ri-rj)w—(ri-0)ri = (rfri—rir ) w
— Lettingl =3 m (rfri—rir|), we getL’ = lw

We want the rigid group to conserve momentum, hence we can solveafudt

p=p = ymyvi=ymv=v= Xl

L=L'=5Srixmyi=lw=w=I1"1(3ri xmy)



