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Solutions to Test 2
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Let V be the volume. Then

V =

ˆ 2π

0

ˆ 2

0

ˆ √16−r2

0

rdz dr dθ

=

ˆ 2π

0

ˆ 2

0

(
z|
√

16−r2
0

)
rdr dθ

=

ˆ 2π

0

ˆ 2

0

√
16− r2rdr dθ

=

ˆ 2π

0

(
−1

3
(16− r2)3/2

∣∣∣∣2
0

)

=

ˆ 2π

0

1

3
(163/2 − 123/2) dθ

=
2

3
π(163/2 − 123/2).



3. The volume V is˚
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where 4 ≤ x2 + y2 + z2 ≤ 9. Using spherical coordinates,

x2 + y2 = ρ2 sin2 φ cos2 θ + ρ2 sin2 φ sin2 θ
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We use the change of variables{
u = y − x,
v = y + x.
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