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Moments and Center of Mass
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For a gesrem of o particles with masses me, meg,
the center of mass of the system is located r11
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o Where wonld yon plffe vour finger to balanes o

o What if the miss of one side was besvier than the other: Then where wonld vou plve yonr finger?
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Examples:

. Find the center of mass of the system of the following point masses: ,{.3
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T'he moment of the system about the y-axdis. denoted A, 3s the tendeney of the spstem 1o rotate aho
thi p-axis.

The moment of the system about the r-axis. demoted A, i3 the tendeney of the system to rotane
ahot the w-axis. Their cquations ame:
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Nofice that M owud M, appess in our eguatious for the COM:

A,

TiLaks

Sectian 6.6 26-3

Putting it all together

What 1w have a thin region bounded Ty ewrves and we wanl Lo ind the centere ol mags? Say Fla, gie) ‘
bouuds o region Tetween @ — a and @ — bowill fla) = gle) on (o, 0. (Skeuchy), s{ﬂ}m‘x
Thew: lake a snsll slice, Whal is Lhe cenler of mass of clis slive?
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Wlhiat is e mass of this slice?

mass = Area (Mass donsiry of vegion] =|[f{x1 gix)] - de.p

L oul knowledge hal wlinive sums ave just ulegrals, we gel:
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Futting this togelher
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W can simplicy this o bit as

This gives us o way Lo cowpule cenlers of mase of bounded regions belween curves, Lels use 0! Bul
Delore thal, what's witll g cancelling oul? Sioee we are assuming Lhe density s wilorw aceross Lhe objecy,
it basically dossn't watter wliat ! lhe center of mass will be the same i 1005 really dense va nob dense,
heeanse the COM s just o balineing point.
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Example 1:
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Example 3:
Y R
Find the mements M, and A, of the triangle conneering the peinrs (0,00 (2.4), and (2.0]. ? -’5‘_-






