Parncle Kinematics in Various Standard Coordinate Systems:
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o: fixed (inertial) point, p: movmg (accelerating) point, cm: center of mass



Conservation Laws:
momentum: if F,, =0, p = constant

angular momentum: if M =0, H = constant
energy: if no nonconservative forces, T + V = constant
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System Gaining/Losing Mass:
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Planar Motion:
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Lagrange's Equations:

d{dL) JL & .
B Epee
neiorces - nclorces nc torques I
L=T-V Q= % %(Fn'fn): 2 F g)c; 32:1 2254+, =0
n i n i n i i=1

1




