
MATH 201: Fall 2025 Instructor: Nicholas Vlamis

Wednesday 11/19/2025 Exam 2 110 minutes

Name:

Instructions.

1. Read each problem carefully. Make sure you understand the problem.

2. Unless otherwise specified, you must show all your work. No credit will be given
to a problem without work. Feel free to write on the back of any page, but please make
it clear where your work and answers are.

3. Unless previously granted permission, you may only use a TI-82, TI-83, TI-84 or sci-
entific calculator.

4. You may use a note sheet, which consists of a single sheet of 8.5” x 11” inch paper.
Your note sheet is not allowed to contain solutions to problems or proofs of theorems.
It will be collected with your exam.

5. No devices other than a writing utensil and calculator may be used.

6. Unless otherwise noted, answers must be precise, not approximate (eg, 1
3
̸= 0.33).

Question Points Score

1 6

2 6

3 8

4 4

5 8

6 10

7 8

Total: 50
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1. 6 points Show that the following limit does not exist:

lim
(x,y)→(0,0)

x2 − y2

x2 + y2

2. 6 points Let

f =

{
x2y2

x2+y2
(x, y) ̸= (0, 0)

0 (x, y) = (0, 0)
.

Is f continuous at (0, 0)? Show all your work and explain your reasoning.

(Hint: x2 ≤ x2 + y2 and y2 ≤ x2 + y2.)



Math 201 Page 2 of 5 Exam 2

3. 8 points Let F (x, y, z) = x3 − xz2 + 2eyz.

(a) Compute the partial derivatives Fx, Fy, Fz of F .

(b) Find an equation for the tangent plane to the surface F (x, y, z) = 1 at the point
P (1, 0, 2).

4. 4 points Suppose that f is a differentiable function of x and y, that x and y are
differentiable functions of t, and that

x(2) = 3 y(2) = −1
x′(2) = 4 y′(2) = 2
fx(3,−1) = 7 fy(3,−1) = 10

Use the above information to compute df/dt when t = 2. Make sure it clear how you
arrived at your answer.



Math 201 Page 3 of 5 Exam 2

5. 8 points Let f(x, y) be differentiable near (1, 2). Suppose that ∇f(1, 2) = ⟨−1, 3⟩.

(a) Let v = 1√
13
⟨2,−3⟩. Compute Dvf(1, 2).

(b) Find the unit vector u maximizing Duf(1, 2).

(c) Given your vector u from part (b), compute Duf(1, 2).

(d) Find the slope of the tangent line to the level curve of f through (1, 2). Explain
the reasoning behind your answer.
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6. 10 points Let f(x, y) = 3x3 − 3xy + y2.

(a) Find all the critical points of f .

(b) Classify each critical point as a local maximum, local minimum, or saddle point
using the second derivative test.
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7. 8 points Let f(x, y) = 8x+ 2y.

(a) Use the method of Lagrange multipliers to find the maximum and minimum values
of f given the constraint x2 + y2 = 17.

(b) Using your answer from part (a), find the absolute maximum and absolute minimum
of f on the closed disk D = {(x, y)|x2 + y2 ≤ 17}. Explain your reasoning.


