Compute the mass and the centroid and the moments of a solid

Useful facts: Suppose that §(z,y, 2z) denotes the density function of a solid T'. Let m denote the mass
of T, and 7,7, %) denote the coordinates the centroid of T. and I, I, and I, denote the moments of
T around the z-axis, the y-axis and the z-axis, respectively. Then

///T(S(x,y,z)dV

T = %///Tmé(x,y,z)dV
7 = %///Tyé(x,y,z)d‘/
7 = %///Tzé(x,y,z)dv
I = ///T(y2+22)5(x,y,z)dv.
I, - ///T(x2+22)6(x,y,z)dV.
I, = ///T(y2+z2)5(x,y,z)dv.

Example (1) Find the centroid of the solid 7" bounded by z = 2%, y + 2 = 4, y = 0 and z = 0, given
the density function § = 1.

Solution: As the density is 1, this is the same as to find the volume. View the y-axis as the vertical
axis. Then T lies between y = 0 and y = 4 — z. The region R on the zz-plane is bounded by z = 22 and
z =4 (obtained by substituting y = 0 in y + z = 4). Therefore, the mass is

//</04zdy)dA //m —zdzdx_/ [42_222];d$

42 2577 11 256
84 dz = |8z — = =64+ ) =2
/_2( x+2)x [m 3+10]2 <2 3+10> 15

The coordinates of the centroid is
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