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14.6 Triple Integrals in Cylindrical and Spherical Coordinates 1053

Table 14.6.1
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This is the portion of the sphere of radius r0
that lies in the first octant.

This ice-cream-cone-shaped solid is cut from
the sphere of radius r0 by the cone f = f0.
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This solid is cut from the sphere of radius r0 by
two cones, f = f1 and f = f2, where f1 < f2.
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determination of limits integral

r varies from 0 to
r0 with u and f
held fixed.

f varies from 0 to
c/2 with u held
fixed.

u varies from 0 to
c/2.

r varies from 0 to
r0 with u and f
held fixed.

f varies from 0 to
f0 with u held
fixed.

u varies from 0 to
2c.

r varies from 0 to
r0 with u and f
held fixed.

f varies from f1
to f2 with u held
fixed.

u varies from 0 to
2c.
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Table 14.6.1 (continued)

This solid is enclosed laterally by the cone f = f0, where
0 < f0 < c/2, and on top by the horizontal plane z = a.

This solid is enclosed between two concentric
spheres, r = r1 and r = r2, where r1 < r2.
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determination of limits integral
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r varies from 0 to
a sec f with u
and f held fixed.

f varies from 0 to
f0 with u held
fixed.

u varies from 0 to
2c.

r varies from r1 
to r2 with u and
f held fixed.

f varies from 0 to
c with u held
fixed.

u varies from 0 to
2c.

Example 3 Use spherical coordinates to find the volume of the solid G bounded above
by the sphere x2 + y2 + z2 = 16 and below by the cone z =

√
x2 + y2.

Solution. The solid G is sketched in Figure 14.6.11. In spherical coordinates, the equa-
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x2 + y2 + z2 =  16
(r =  4)

z =  √x2 + y2 

!f = 3"
Figure 14.6.11

tion of the sphere x2 + y2 + z2 = 16 is ρ = 4 and the equation of the cone z =
√

x2 + y2

is

ρ cos φ =
√

ρ2 sin2 φ cos2 θ + ρ2 sin2 φ sin2 θ

which simplifies to

ρ cos φ = ρ sin φ

Dividing both sides of this equation by ρ cos φ yields tan φ = 1, from which it follows that

φ = π/4

Rebekah Jones


