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Problem 1

Recall the three-dimensional Laplace equation:

∂2f

∂x2
+
∂2f

∂y2
+
∂2f

∂z2
= 0

Show that the functions

f(x, y) =
1√

x2 + y2 + z2

and
g(x, y, z) = e3x+4y cos(5z)

are both solutions to the Laplace equation.



Name: Score: /10 243 Section 2 - HW 19 - Due: 3/15

Problem 2

Let w = f(x, y) and x = r cos(θ) and y = r sin(θ).

a) Find
∂w

∂r
.

b) Find
∂w

∂θ
.

Problem 3

Let f(x, y) = ln(x2 + y2) and suppose x = et and y = t2 + t+ 1. Find
df

dt
.
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Problem 4

Suppose that w = f(u, v, x, y) and u = g(α, β), v = h(α, β), x = k(α, β), y = l(α, β). Find
∂w

∂α
and

∂w

∂β
.


