
MA 213 Quiz 10 Spring 2019

Quiz 10

Name: Section and/or TA:

Answer all questions in a clear and concise manner. Unsupported answers will receive
no credit.

1. (2 points) Find the curl and the divergence of the vector field

F(x, y, z) = sin(yz)i + sin(xz)j + sin(xy)k.

Solution: For divergence, we have

div F = ∇ · F =
∂

∂x
sin(yz) +

∂

∂y
sin(xz) +

∂

∂z
sin(xy) = 0.

For curl, we have

curl F = ∇× F =

∣∣∣∣∣∣∣
i j k
∂

∂x
∂

∂y
∂
∂z

sin(yz) sin(xz) sin(xy)

∣∣∣∣∣∣∣
=

(
x cos(xy)− x cos(xz)

)
i−

(
y cos(xy)− y cos(yz)

)
j +

(
z cos(xz)− z cos(yz)

)
k

2. (3 points) Find an equation of the tangent plan to the surface with parametric equa-
tions x = u2 + 2v3, y = 3u, and z = 5v2 at the point (2, 6, 5).

Solution: First we find
ru = 2ui + 3j

rv = 6v2i + 10vk.

Then

ru × rv =

∣∣∣∣∣∣
i j k

2u 3 0
6v2 0 10v

∣∣∣∣∣∣
= 30vi− 20uvj− 18v2k

Since (x, y, z) = (2, 6, 5) give u = 2 and v = −1, we have

ru × rv = −30i + 40j− 18k.
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So an equation for the tangent line is

−30(x− 2) + 40(y− 6)− 18(z− 5) = 0

or
−30x + 40y− 18z = 90.
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