
Completion of problem in recitation 11 on

Wednesday, Nov 5, 2003

November 6, 2003

In recitation 11, Ljudmila discussed the following problem:

Find the volume inside the sphere x2 + y2 + z2 = 4 but outside the
double cone z2 = x2 + y2.

We didn’t complete it, and some of you seemed to want to see how the integra-
tion would be carried out, so we will do that here.

This volume is most easily expressed in spherical coordinates. The sphere is
of radius 2, so ρ goes from 0 to 2. The double cone has angle π/4 to the xy-plane,
so φ goes from π/4 to 3π/4. Finally, we are going all the way around in the polar
direction, so θ goes from 0 to 2π. Thus we have (using dxdydz = ρ2 sinφdρdφdθ):
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