
Math 208 Test IV
Fall 2012

Name:
NU ID:
Section:
Group:
Instructor: Mitchel T. Keller

There are 7 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:

Question Points Score

1 10

2 8

3 12

4 10

5 10

6 10

7 10

Total: 70



Math 208—Test IV Name: Section and Group:

1. (10 points) Let ~F(x,y) = 2y~i− x~j. On the axes to
the right, sketch the vectors in ~F at the five marked
points. For full credit, list the values of ~F(x,y) for
the five points in the space below. No further expla-
nation is required.
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2. (8 points) Find parametric equations for the line perpendicular to the paraboloid z−2x2 −y2 = 2 at the
point (1,2,8).

3. On a distant planet (selected so we don’t have to worry about the usual laws of physics), Herbie Husker
launches a projectile. Assuming that the coordinate system is fixed so that the origin is at ground level
and the z-axis points upward, the projectile’s motion is given parametrically by

x(t) = 5t, y(t) = 3t z(t) = 15− t2 +2t

for t ≥ 0. (Distance is measured in meters and time in seconds.)

(a) (2 points) From what height is the projectile launched?

(b) (6 points) What is the projectile’s velocity vector? What is its acceleration vector?

(c) (4 points) When and where does the projectile hit the ground? How fast is it moving at that instant?
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For all integration problems, a carefully labelled picture can substitute for explanation in sentence
form.

4. (10 points) Let f (x) be a continuous function. Consider the sum of double integrals

I =
∫ 2

0

∫ 1

(2−y)/2
2y f (x)dxdy+

∫ 3

2

∫ 1

y−2
2y f (x)dxdy.

Write I as a single one-variable integral. Hint: You don’t know enough about f (x) to integrate it.

5. (10 points) Set up but do not evaluate an integral giving the volume inside the sphere x2+y2+ z2 = 4,
above the xy-plane, and below the cone z =

√
x2 + y2.
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6. (10 points) A solid is bounded by the parabolic cylinder x = z2, the plane x+ y− z = 2, and the plane
y = 0. The density at any point is given by δ (x,y,z) = x2ey g/cm3. Set up but do not evaluate an
integral to find the mass of the solid.

7. (10 points) A coastal city is situated as shown in the figure to the
right. The diagonal line is the main coastline, running precisely
from southwest to northeast. The smaller semicircle is the shoreline
of a semicircular bay with diameter 4 km. The larger semicircle is
the outer boundary of the city, and the distance from the shore of
the bay to the outer boundary of the city is 8 km. If a rectangular
coordinate system with origin at the center of the two semicircles
(that is, the point shown in the middle of the diameter of the bay)
is placed on the city, the population density at a point (x,y) is given
by δ (x,y) = x2(x2+y2) people per square kilometer. Set up but do
not evaluate an integral to find the population of the city.

Here be sharks!
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