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IMPORTANT NOTES:

� Check that the exam paper contains 6 questions.

� Show all steps of your work. Both the correct method and correct result are necessary to get full

point.



1) Evaluate the following limits (if they exist):

a) (10 points) lim
(x,y)→ (0,0)

2x3 + 4y2

x2 + y2

b) (10 points) lim
(x,y)→ (0,0)

x2y4

x6 + y4



2) This question has three independent parts.

a) (6 points) Let f(x, y) =
x sinx

1 + ex
− 3x3y4 + 12 ln y. Find fyy.

b) (7 points) Let y2z lnx+ 4x3y − (1 + x2)ez−4 = 6.

Find the value of zx at x = 1, y = 2, z = 4.

c) (7 points) Let f = u2 + v3, u = 2xy, v = x2 + y2.

Find the value of
∂f

∂x
at x = 3, y = 1.



3) Find and classify the critical points of the function:

f(x, y) = 6x3 + 2xy2 − 18x+ 12



4) Find the maximum and minimum values of the function f(x, y) = xy + 18 subject

to the constraint x2 + 4y2 = 16.



5) Evaluate the following the double integrals:

a) (10 points)

∫ 3

1

∫ 2

0

2xy3

1 + x2
dy dx

b) (10 points)

∫ 8

0

∫ 2

x/4

ey
2

dy dx



6) Evaluate the integral

∫∫
A

√
x2 + y2 dy dx where A is the region indicated in the figure:

π
3

A

x

y

O

x2 + y2 = 4

2












