wemest System of Particles L
and Rotational Motion .

the whole body moves like its centre of macs, and spins about it too
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Centre of mass

the CM is the one point where the whole mass may be taken to sit

two masses: it lies between them, nearer the heavier one
a hung body settles with its CM straight below the nail
the CH can lie outside the body : a ring's is at its empty centre
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balances here O plumb line

balanced on a finger at the CM A and B firct, then that point with C hung from a wnail: CM below it
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Locating the CM Momentum of a system
Emi‘ri = vV, =
particles in space R = o total momentum P=ZXmy, =MV,
' dP
mX+m,x Newton's second Law F..,=MA, =
two particles on a line Xew = :‘”—'4_2—2 N an T at
M,
) J' no external force V,,, = constant
ntinuous bod X, = = |xdm
- y i M one particle of mase M at the CM
a mass-weighted average of pesition ; -~

Motion of the CM
» the CM moves as if dll the mass sat there and all external forces acted there

» internal forces cancel in pairs: they never move the CH

* abursting shell: the CH keeps the same parabola
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the CM stays on the parabola the handle loops, the CM does not the boat slides back; CM fixed
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