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Allen Peters
Canez

Instructions:

e Read each problem carefully.

, _ e Write legibly.
L PO;?;:; Score e Show all your work on these sheets.
: T e This exam has 9 pages, and 6 questions. Please
> T make sure that all pages are included.
} e You may not use books, notes or calculators.
j 12 ey e You have one hour to complete this exam.
5 AR Good luck!
6 16
| TOTAL 100
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1. Determine whether each of the following statements is TRUE or FALSE. Justify your
answer.
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(b) Let x : [0,7] — R? be the path x(f) = (2 cos(2t), 3 sin(2¢)), and let y: [0,n/4] —
R? be the path y(r) = (2cos(2r — 41), 3sin(27 — 41)). Then, for any continuous
vector field F : R? — R?,
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(¢) Forasimple curve C starting at (1, 0), ending at (—1, 0), and otherwise never cross-
ing the x-axis, we have

f[nya'x+(x2+ycosy+x)dy]=A+f[2xydx+(x2+ycosy+x)dy],
C ¢

where A is the area of the region between C and the x-axis, and C, is the line
segment from (1, 0) to (-1, 0).
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2. Determine whether each of the following statements is ALWAYS true, SOMETIMES
true, or NEVER true. Justify your answer

(a) Let A, be the volume of the region between the two planes z = aand z = a + 3,
outside the cone z* = x* +y?, and inside the hyperboloid 22 +4 = x?+y2. Fora > 0
and b > 0, we have A, = A,,.
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(b) The path x : [a b] — R? given by x(¢) = (3 cos(¢), 5 sin(t), cos()) is a parametriza-
tion of a simple, closed, C' curve in R>.
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(c) Suppose that the vector field F(x, y) = M(x, y)i+N(x, y)j is defined and continuous
on an open region in R? containing the simple curve C. If curlF = 0, then fc F.ds =

0.
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3. Let D be the quadrilateral region whose vertices are (0, 0), (1,2), (4,3), and (3, 1). Use
the substitution z = 2x — y and v = 3y — x to rewrite

f f sin(2x — y) cos(3y — x) dxdy
D

as an integral in # and v. You do not have to evaluate the resulting integral.
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4. Let C be the intersection of the cylinder % + %3 = 1 and the plane 3y + 4z = 0. Find

x2 2
L(?—yz—z)ds.
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5. Let F(x, y) = 21 + 2yz(x2* + €°9j + (%7 + 3xy22)k.

(a) Determine whether or not F is conservative. Justify your answer.
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(b) Let x(#) = (sint, t,cos 1), with =27 < ¢t < 6. Compute the line integral of F along

the path x.
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6. Suppose that F(x,y) = (—% - x"’cm)i + (eey - %) j- Compute the line integral of F over

W oriented clockwise.
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