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There are 6 questions on this exam on 3 pages (not counting this coverpage). Answer each question
in the space provided. If you need additional space, additional pages will be provided. The back
of pages will not be graded! Be sure to explain your answers, as answers that are not accompanied by
explanations/work may receive no credit. To receive full credit for a question, you must use at least one
complete sentence of explanation unless the question instructs otherwise. Answers not fully supported
by work will not receive full credit. Place your name, section, and group on each page. Any page missing
any of this information will not be graded.

You are to complete this exam completely alone, without the aid of notes or texts. You are allowed to
use one non-transmitting calculator. This means that you are not allowed to use cellular/mobile telephones,
tablets/iPads, notebook computers, or any other digital calculating device.

By signing on the line below, you acknowledge that you have read, understood, and adhered to these
instructions and the University of Nebraska-Lincoln Student Code of Conduct.

Student signature:
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1.
The wave heights h in the open sea depend
on the speed v of the wind in miles per hour
and the length of time t in minutes that the
wind has been blowing at that speed. Val-
ues of the function h = f (v, t) are recorded
in feet in the table to the right.

v
t

5 10 15 20 30 40 50

10 2 2 2 2 2 2 2
15 4 4 5 5 5 5 5
20 5 7 8 8 9 9 9
30 9 13 16 17 18 19 19
40 14 21 25 28 31 33 33
50 19 29 36 40 45 48 50
60 24 37 47 54 62 67 69

(a) (3 points) What is the value of f (40,15)? What is its meaning?

(b) (4 points) What is the meaning of the function h= f (v,30)? Describe the behavior of this function.

2. (For this question, you do not need to provide explanations in sentence form. However, you must show
your work.) Let~v =−4~i+2~j−~k and ~w = 3~j+4~k. Find the following:

(a) (4 points) 1
2~v−~w

(b) (4 points) ‖~v‖

(c) (4 points) ~v · (2~w)

3. (5 points) Find a unit vector normal to the plane with equation 6x−2y−3z = 4.
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4. (15 points) Alice and Bob are discussing the behavior of the function f (x,y) =
xy+ y3

x2 + y2 near the point

(0,0). Bob claims that f (x,y) has a limit L as (x,y)→ (0,0), but he’s not quite awake enough to find its
value. Alice says he’s crazy and claims that f (x,y) does not have a limit at (0,0). Who is right? If you
back Bob, help him out by finding L and showing that it is the limit. If you’re in Alice’s corner, explain
why the limit doesn’t exist.

5. (20 points) Herbie Husker is piloting his boat to try to catch Joe Bruin. To do so, he needs to ensure his
boat travels due east (relative to the ground). His boat’s motor is propelling the boat at 20 km/hr relative
to the water. There is a wind that is moving the boat 20◦ degrees north of due east at 3 km/hr (relative
to the water). The current is moving 60◦ degrees east of due south at 10 km/hr. In which direction
(measured in degrees north or south of due east) should Herbie steer the boat to enable him to catch Joe
Bruin? (Give answers to three digits after the decimal point.)
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6. Consider the equation x2−y2 + z2 =−1. In this question, we will analyze the surface it defines in three
dimensions. For parts (a) and (c), you need not give sentences of explanation, but you must provide
equations supporting the sketches you make.
(a) (5 points) Sketch the graph of the contours of

the surface (cross sections with z = c) for at
least three values of c.

(b) (3 points) What is the relationship between the cross sections of the surface with x = c fixed and
the contours from part (a)? (No sketching required.)

(c) (5 points) Sketch the graph of the cross sec-
tions of the surface with y = c fixed for at least
three different values of c.

(d) (8 points) Use parts (a), (b), and (c) to describe the surface in complete sentences. A good descrip-
tion will include (at least) if the surface consists of one or more pieces as well as which (if any)
axes the surface is symmetric about. (You do not have to attempt a three-dimensional graph.)
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