Centers of Mass and
Moments of Inertia Formulas
in Three Dimensions

Mass: m = [ [ ola.v.)av
Q

Moment of mass about the yz-plane: M,, = /// xp(x,y,z)dV
Q

Moment of mass about the zz-plane: M, = /// yp(x,y,z)dV
Q

Moment of mass about the xy-plane: M,, = /// zp(x,y,z)dV
Q
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Center of mass: (7,7,Z) = ( Y , y)
Moment of inertia about the z-axis: I, = ///(y2 + 22 p(w,y, 2) dV
Q

Moment of inertia about the y-axis: I, = ///(3:2 + 22)p(w,y, 2) dV
Q

Moment of inertia about the z-axis: I, = ///(£E2 + ) p(z,y, 2) dV
Q

Note that I, = I, + Iy, I, = I, + I, and I, = I, + I ., where

Iy = /// 2p(e,y,2)dV, L. = ///?ﬁp(l’,y, 2)dV and I, = /// wple,y,2)dV
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