
Test 2 Make Up
Math 222 Fall 2018
October 18, 2018

Name:

Time of Recitation:

Initials of Recitation Instructor:

You may not use any type of calculator whatsoever. (Cell phones off and
away!) You are not allowed to have any other notes, and the test is closed
book. Use the backs of pages for scrapwork, and if you write anything on the
back of a page which you want to be graded, then you should indicate that
fact (on the front). Do not unstaple or remove pages from the exam. Except
for matters of English, the proctors will not answer any questions.

By taking this exam you are agreeing to abide by KSU’s Academic In-
tegrity Policy.

Simple or standard simplifications should be made. You must
show your work, and in order to get credit or partial credit, your work
must make sense!

GOOD LUCK!!!

Problem Possible Score Problem Possible Score

1 16 5 20

2 12 6 8

3 12 7 18

4 14

Total 54 46

Rewrite and sign the following using a pen: I give my word that I will
do my best to prevent any of the information on this test leaking to anyone
in this course who has yet to take it.



1. Computation:

(a) Let f(x, y) = (2x2 + 3xy+ y2) exp(x3). Find all of the first partial
derivatives. (In case you haven’t seen it before, “exp(u)” is the
same thing as eu.)

(b) Let g(x, y) =
x2√

2x2 + y2
. Find the first partial derivative with

respect to x and simplify it.



2. A certain differentiable function satisfies:

(a) f(2, 5) = −7, and f(−1, 4) = π.

(b) ∇f(2, 5) = (−8, 9), and ∇f(−1, 4) = (
√

6, e−2).

At each of the two points in question (i.e. at (2, 5) and at (−1, 4))
answer the following questions:

(a) In what direction is the function increasing the fastest and what
is the rate of change in that direction?

(b) What is the directional derivative in the direction of the vector
〈6,−8〉?

(c) What is the tangent plane and/or the linear approximation at
each of the two points?



3. Set up but do not solve the following problems. As part of setting
these problems up, you should list the unknowns and the equations
that you would need to use to find them. You should also do all of
the derivative calculations, but the algebra is totally unmanageable,
so do not attempt it!

(a) Maximize f(x, y) = x2 cos(2y)
Subject to g(x, y) = x4 + y6 = 2 .

(b) Maximize F (x, y, z) = cos(xy2 + yz2 + zx2)
Subject to G(x, y, z) = 2x+ 3y + 4z = 0
and H(x, y, z) = x4 + z4 = 625 .



4. For the function f(x, y) = 4x2 − 2xy − y3 find and classify all of the
critical points.



5. Find the maximum and the minimum of the function

f(x, y) = x2 + 2x+ y2 + 6y

in the region given by

g(x, y) = x2 + y2 ≤ 40.

Show your work carefully in this problem, and let us know what you
are doing.



6. Suppose that x = r cos θ and y = r sin θ (the usual polar coordinates)
and f(x, y) = x2y2. Express

∂f

∂r
and

∂f

∂θ

as functions of r and θ. (Hint/Comment: Do this however you like.)



7. Short answers ...

(a) If f is a function of x and y, and x and y are each functions of

r, s, and t, then use the chain rule to express
∂f

∂t
.

(b) Find the average value of the function f(x, y) = xy2 on the rect-
angle 0 ≤ x ≤ 4, 0 ≤ y ≤ 3.

(c) According to the theorem that we learned, what should you re-
quire of a set S to guarantee that any continuous function f will
attain an absolute maximum and an absolute minimum on S?

(d) For the set 5x2 + 2y3 + 2z6 − 3xy2z2 = 3 write down the tangent
plane at the point (−1, −2, 1).



Second Derivative Test: Suppose the second partial derivatives of f are
continuous on a disk with center (a, b) and suppose ∇f(a, b) = (0, 0). Let

D = D(a, b) = fxx(a, b)fyy(a, b)− fxy(a, b)2 .

(a) If D > 0 and fxx(a, b) > 0, then (a, b) is a local minimum.

(b) If D > 0 and fxx(a, b) < 0, then (a, b) is a local maximum.

(c) If D < 0, then (a, b) is a saddle point.


