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Angular momentum

» Definition for a single particle
L=mrxv=mrxr

» Definition for a group of particles
L= Zmiri X Vi = Zmiri X I"i
i i

» Prove the conservation: calculate

dL
dt
» Prove this value is 0 using

» The system is closed (F12 = —F21)
» Differentiation
dlaxb) da

——><b+a><@
dt  dt dt
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» Original momentum

M = 2mL*w + 2m/L"*w
» New momentum

M; = 2mL3w + 2m/ Lw

» Relationship L; = L/2

Ly 3m L?
M=M= T =\1+ 1 71n
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» Calculate the angular momentum
L = miry X vi + mars X vg 4+ msrg X vg

» Calculate the derivatives

dL
E = mqry X a; +morg X ag + marg X ag
= 11 X (F12 + F13) + 12 X (F21 + F23)
+r3 X (F31 + F32)
= (I'l — I'2) X Fi2 + (I‘z — I'3) X Fog + (I‘3 — I'1) x F31

=0
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» Momentum
P = mlr'l + mgr'2

» Derivative

dP
o = Mma +moag = F12 +F21 =0
» Angular momentum

Apv=m (I‘l—I‘M) ><v1+m2(r2—rM) X Vo

» Derivative of angular momentum

dAm

7=(I‘1—I’2)XF12:0

Dr Jean Charpin MA4414



