
275 §1- CALCULUS III - Midterm 2

Instructor: Andrés E. Caicedo

October 31, 2008

There are 5 problems in this test, and an extra credit problem; each problem
is worth 2 points. Explain all your steps, in a way that somebody other than
yourself will understand what you are doing.

1. Determine whether the following limits exist; if they do, evaluate. If they
do not, write a brief justification.

(a) lim
(x,y)→(0,0)

y3

x2 + y2
.

(b) lim
(x,y,z)→(1,2,3)

(
1
x

+
1
y

+
1
z

)
.

(c) lim
(x,y)→(0,0)

x

x2 + y2 + 1
.

2. Evaluate the directional derivative D~uf(2, 1) where ~u is the unit vector in
the direction of (3, 4) and f(x, y) = ex+y.

3. Let w = ex ln y where x = ln u and y = sin(uv). Compute ∂w/∂u and
∂w/∂v. Although it would be nice if you do, you do not need to simplify
the resulting expressions.

4. Find the angle at which the sphere x2 + y2 + z2 = 14 and the ellipsoid
(x− 2)2 + (y − 1)2 + 4(z − 2)2 = 1 meet at the point (3, 1, 2).

5. Find all the local maxima, minima, and saddle points of f(x, y) = x cos y.

6. This is an extra credit problem. Recall that the Laplacian of f(x, y)
is

fxx + fyy,

and that in polar coordinates it is given by

frr +
1
r
fr +

1
r2

fθθ.

Recall that a harmonic function is one for which the Laplacian is 0 at all
points of its domain.
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(a) Show that f(x, y) = ln(x2 + y2) is harmonic (at all (x, y) 6= (0, 0))
both directly and by replacing x and y by their polar expressions and
computing the Laplacian in polar coordinates.

(b) Compute the Laplacian of f(x, y) = x2 + y2.
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