NAME(S):
MATH 259 MOMENTS APRIL 13, 2015
INSTRUCTIONS: Set up the integrals for all problems before attempting to evaluate any of them.

Definiton. The mass of a lamina with density p(z,y) occupying region D in the xy-plane is

m = //D p(z,y) dA.

The moments about the z-axis and y-axis of the same lamina are (respectively)

M, = //D yp(x,y) dA and M, = //D xp(x,y) dA.

M, M,
The center of mass of the lamina is (Z,%) where T = —% and j = —~.
m m

1. Find the center of mass of a lamina with density p(z,y) = y occupying the triangular region bounded by = 0, y = «z,
and y =2 — .

Definiton. The moment of inertia (also called the second moment) of a particle of mass m at distance r from the axis of
rotation is mr?. For a lamina with density p(z,y) occupying region D in the xy-plane, the moments of inertia about the

x-axis and y-axis are (respectively)
I, = // y?p(x,y) dA and I, = // z2p(z,y) dA.
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The moment of inertia about the origin is

Iy = //D(ﬂc2 +9%)p(z,y) dA.



2. Find the moments of inertia (I, I, and Iy) of a lamina with density p(z,y) = = and occupying D = {(z,y) |z >0, y >
0, 22 +y? <1}.

3. Find the center of mass of the solid of uniform density occupying the region below the surface z = 1 — 22 — y2, above the
zy-plane, and inside the circle z2 + y? = z.



