
Math 208 Test V
Fall 2012

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

There are 5 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 8

2 10

3 10

4 10

5 12

Total: 50
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1. (8 points) Verify that ~r(t) = (t + 2)~i+(t2/2+ 2t + 2)~j is a parameterization for the flow line of the
vector field ~F =~i+ x~j through the point (4,8). Be sure to verify that~r(t) passes through (4,8)!

2. Let P, Q, and R be distinct points in the xy-plane and f (x,y) a function with continuous partial deriva-
tives. Let C1 be the line segment from P to R, C2 the line segment from P to Q, and C3 the line segment
from Q to R. Suppose you know that

∫
C1

grad f · d~r = 18,
∫

C3
grad f · d~r = 4, and f (P) = 6. Use this

information to find the following quantities:

(a) (6 points) f (Q)

(b) (4 points)
∫

C2
grad f ·d~r
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3. (10 points) Let C be the closed curve, oriented counterclockwise, forming the boundary of the rectangle
with vertices (4,3), (−2,3), (−2,−2), and (4,−2). Let ~F = (y2 + ex2

)~i+(3y2 + x+ 2xy)~j. Calculate∮
C
~F ·d~r.

4. (10 points) Jack the Jackrabbit is attempting to steal the Dakota Marker trophy, so Thundar the Bison
is chasing Jack along a path that can be described mathematically as part of the parabola y = 2− x2.
The chase starts at the point (1,1) and concludes with Thundar capturing Jack at the point (2,−2).
The force of the wind they encounter at the point (x,y) during the chase is given by the vector field
~F = 3x~i+(x2 + y)~j. Find the work the wind does on Thundar from the beginning of the chase to the
end.
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5. Let ~F = (zex +6xy)~i+(3x2 +3y2z2)~j+(ex +2y3z)~k. Suppose that C is the curve formed by three line
segments: the first goes from (0,0,0) to (1,2,1), the second from (1,2,1) to (0,2,0), and the third from
(0,2,0) to (−1,2,−1).

(a) (10 points) Find
∫

C
~F ·d~r.

(b) (2 points) Form a new curve C′ from C by adding the line segment from (−1,2,−1) back to the

starting point (0,0,0). Find
∮

C′
~F ·d~r.
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