
Math 251–13–14–15 November 14, 2001 SOLUTIONS

1. Evaluate the triple integral
∫ ∫ ∫
E

x2 + y2 + z2 dV where E is the solid bounded below by

the cone φ = π/4 and above by the sphere ρ = 2.
Solution: The right circular cone φ = π/4 is “inverted”, having its vertex at the origin.
Its axis of symmetry is the positive z-axis. Its sides slope at 45◦, that is, it is obtained
by revolving the line z = x (or z = y) about the z-axis. The solid E is described by
0 ≤ φ ≤ π/4, 0 ≤ ρ ≤ 2, 0 ≤ θ ≤ 2π.∫ ∫ ∫

E

x2 + y2 + z2 dV =
∫ π/4
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∫ 2
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ρ4 sinφdρ dφ

= 2π
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