Consider asolid region Q whose density at (X, y, z) isgiven by thedensity function p. The
center of massof asolid region Q of massmisgiven by (X, Y, z), where

m=_[£jp(x, y,z)dV

M,, =j£jxp(x, y,2)dv
M., =j£jyp(x, y,z)adv
M.y =jyzp(x, y,2)dv

and
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ThequantitiesM ,,M ,, M, arecaled thefirst momentsof theregion Q about the yz-,

X =

xz-,and xy - planes.

Thefirst momentsfor solidsregions are taken about a plane, whereas the second moments
for solids are taken about a line. The second moments( or momentsof inertia) about x-, y-,
z - axesareasfollows.

L= [[[y" +2%)p(xy, DAV
Q

l, :Iy(x2 +2°)p(x,y, 2)dV

l, =j£j(x2 +y?)p(x,y,2)dV

For problemsrequiring the calculation of all three moments, use the additive property of triple
integrals

o=l +1y; I, =1,
xy'l

|,, areas follows.
Ly :Iyzzp(x, y,z)dVv

+|xy ; Iz=|yz+|><z

wherel

Xz

s, =j£jyzp(x, y, 2)aVv

. =£(!'Ix2p(x, y,z)dV



