
Find the volume of the solid that lies under the upper hemisphere
z =

√
25− x2 − y2, above the xy -plane, and inside the cylinder

x2 + y2 = 5x .

I Convert the function to polar coordinates:
Since r2 = x2 + y2, z = g(r , θ) =

√
25− r2.

Math 236-Multi (Sklensky) Solutions - In-Class Work April 21, 2010 1 / 5



Find volume between z =
√

25− x2 − y2, and xy -plane above
R : x2 + y2 = 5x .

I In polar coordinates, f is z = g(r , θ) =
√

25− r2.

I Convert the region R to polar coordinates:

Since r2 = x2 + y2 and x = r cos(θ),

r2 = 5r cos(θ)⇒ r(r − 5 cos(θ)) = 0 r = 5 cos(θ).

(Why? Because the function isn’t r = 0, since that’s just a point.)

As we know, this is a circle (not centered at the origin).

To fill it in, we need for r to go from 0 to 5 cos(θ).

What about θ? We get the whole circle just by going from 0 to π –
going around twice might double the volume, or might make it be 0.

Thus R : 0 ≤ r ≤ 5 cos(θ), 0 ≤ θ ≤ π.
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Find volume between z =
√

25− x2 − y2, and xy -plane above
R : x2 + y2 = 5x .

I In polar coordinates, f is z = g(r , θ) =
√

25− r2.
I In polar coordinates, R is described by : 0 ≤ r ≤ 5 cos(θ), 0 ≤ θ ≤ π.
I Set up the integral

V =

∫∫
R

√
25− x2 − y2 dA

=

∫ π

0

∫ 5 cos(θ)

0

√
25− r2(r dr dθ)
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Find volume between z =
√

25− x2 − y2, and xy -plane above
R : x2 + y2 = 5x .

I In polar coordinates, f is z = g(r , θ) =
√

25− r2.

I In polar coordinates, R is described by : 0 ≤ r ≤ 5 cos(θ), 0 ≤ θ ≤ π.

I The volume is given by:

V =

∫∫
R

√
25− x2 − y2 dA

=

∫ π

0

∫ 5 cos(θ)

0

√
25− r2(r dr dθ)

I Find the integral. Let u = 25− r2, so −1

2
du = r dr . Then

V = −1

2

∫ π

0

2

3
(25− r2)3/2

∣∣∣∣5 cos θ

0

dθ.
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Find volume between z =
√

25− x2 − y2, and xy -plane above
R : x2 + y2 = 5x .

V = −1

2

∫ π

0

2

3
(25− r2)3/2

∣∣∣∣5 cos θ

0

dθ

= −1

3

∫ π

0
(25− (5 cos θ)2)3/2 − 125 dθ

= −1

3

∫ π

0
(5)3 sin3 θ − 125 dθ

= −125

3

∫ π

0
(1− cos2 θ) sin θ − 1 dθ

=
125

3
cos θ − 1

3
cos3(θ)

∣∣∣∣π
0

+
125 ∗ (π)

3

=
125

3
[(−1 +

1

3
)− (1− 1

3
)] +

125π

3

=
125

3
(
−4

3
) +

125π

3
= −500

9
+

125π

3

Math 236-Multi (Sklensky) Solutions - In-Class Work April 21, 2010 5 / 5


