
Quiz 7 MA 261

Instructions. Show all work, with clear logical steps. No work or hard-to-
follow work will lose points.

Problem 1. (10 points) Convert the following to an equivalent triple integral
in spherical coordinates and evaluate.∫ 3

0

∫ √9−x2

0

∫ √9−x2−y2

0

xz dzdydx

Solution. The integrand in spherical coordinates is

ρ sinφ cos θ · ρ cosφ · ρ2 sinφdρdφdθ = ρ4 sin2 φ cosφ cos θ dρdφdθ

The region is the part of the sphere of radius 3 in the positive octant:

So 0 ≤ θ ≤ π/2, 0 ≤ ρ ≤ 3 and 0 ≤ φ ≤ π/2. So the integral becomes∫ π/2

0

∫ π/2

0

∫ 3

0

ρ4 sin2 φ cosφ cos θ dρdφdθ =

∫ 3

0

ρ4 dρ

∫ π/2

0

sin2 φ cosφdφ

∫ π/2

0

cos θ dθ

=

∫ 3

0

ρ4 dρ

∫ 1

0

u2 dφ

∫ π/2

0

cos θ dθ

=

[
1

5
ρ5
]3
0

[
1

3
u3
]1
0

[
sin θ

]π/2
0

=
243

5
· 1

3

=
81π

5

Problem 2. (10 points) Find the gradient vector field of f .
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Quiz 7 MA 261

(a) f(x, y, z) = x2yesin(yz).

(b) f(x, y) = cos(
√
x2 + y2).

Solution. We just use the chain rule several times.

(a) ∇f =
〈
2xyesin(yz), x2esin(yz) + x2yz cos(yz)esin(yz), x2y2 cos(yz)esin(yz)

〉
(b) ∇f =

〈
−
x sin

(√
x2+y2

)
√
x2+y2

,−
y sin

(√
x2+y2

)
√
x2+y2

〉
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