L28 Rotational Motion
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e Conserved quantities are used to integrate the equations of motion

o The central force 2-body problem (Kepler orbit) uses all three!
o 2 point-particles in 3d = & DOF x 2" order F =mx = 12 equations
o Reduces to center of mass (M,R) and reduced mass (1,7) particles
o CM also called center of momentum; B = Ymi# = MR is conserved
o Reduced mass is 2-d (orbit in z =0 plane) or 4 integrations p,p, b, ¢
o First we eliminate ¢ using conservation of angular momentum

o Then we eliminate p using conservation of energy -> p'(¢p) =
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* Pddihonal) properties:
1 is conservd Q%rGM comdial) Fore Fle)= F(AE = -9Mr)
ECN:rﬁFurrﬁfrﬁr\’ oR AZ_%E:O

KT Hhe dine froun Hhe com & any plavel suweegs ol covsr
aregy/fime s X = ﬁwv\%g = fn g S e ede = da)
= FOr any systm oy oriides | the totald §=2 (0= e p)
seporales it L=R+P of +ro ¢ + - 211/ reladive o the CUA
T=5¢y «P; = gg( B )k mReE7) woe sm - sudeR) - nfn <G
=2 Rx m B+ Bemi v SR+ S8 xm e
=

<MR ¢ 2(‘{5“‘%@‘%5 = L+ T

Fall 2020 Page 2



