Conservation of Energy
T + U = constant
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= constant
x =rcos(0),y =rsin(0)
% =1 cos(8) —rsin(6) 9 (1)

y = 1sin(8) + r cos(8) 6 (2)
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Conservation of Angular Momentum

-

L = #x P = constant
r=1rcos(8) +jrsin(@) +k0
Using (1) and (2)
p = imx + jmy = i m(7 cos(8) — rsin(8) 8) + jm(7 sin(6) + r cos(6) 6)
L=7#xp= k[rcos(8) m(isin(8) +rcos(8) 6) — rsin(d) m(scos(d) —rsin(8) §)]
Simplifying yields

L = mr?0 = constant

g = L
T mr?2

Substituting this in (1)
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Substitute r = —

u(o)



d —2dudf
i = [u(0®)] = —u(6(®) "

Using this in (3) and differentiating with respect to time
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Simplifying and multiplying by u®
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