
ARC Math 402 Spring 2013

1. (12 points) Consider the two line integrals.

(a) (5 points) For which integral does the Fundamental Theorem of Line Integrals
apply? Explain.
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(b) (7 points) If the end points of a curve Care P(2,4) and Q(l,O), calculate the
value of the appropriate line integral.
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2. (9 points) Find the potential function for the gradient field

F = (yz, xz, xy + 2z)
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3. (9 points) Parameterize the surface and give the bounds on the parameters.

Cylinder y2 + Z2 = 16 between x = 0 and x = 5.
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4. (10 points) Answer each

. (a) (5 points) Consider the vector field F = (xy,3y2) on the parameterized curve
C : r(t) = (llt4, t3) for 0::; t ::; 1. Set up the line integral for finding circulation.
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(b) (5 points) Consider f(x, y) = xy on the curve C : r(t) = (t2,2t) for 0 ::; t ::; 1.
Calculate the line integral.
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5. (14 points) Consider the vector field F = (cas y, X2 sin y) on curve C which is the
boundary between the circles X2 + y2 = 1 and X2 + y2 = 4.

(a) (7 points) Using Green's Theorem, set up the integral for circulation.
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(b) (7 points) Using Green's Theorem, set up the integral for flux.

-z,
o + x COSJ

( '(' CO s e)'" Co~ (\ sti\ 1&)

?-~ ~ Cr CX>~ (3)"2- Co' ( s,,,'&) r ~.cW-
o

5



ARC Math 402 Spring 2013

6. (8 points) Use the Divergence Theorem to set up an integral to calculate the flux of
F = (2x, 2y3, 2z3) where surface S is the hemisphere X2 + y2 + z2 = 9 where z :::::O.

You may use either formula, but state which formula you want to use.

One parameterization of the curve is:

u=q; v=8
r(u,v) = (3sinucosv,3sinusinv,3cosu)
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7. (8 points) Use Stokes' Theorem to set up an integral to calculate the circulation of
F = (y2, X, Z2) on the surface S that is part of the plane 2x + y + Z = 2 that lies in the
first octant and it oriented upward.

You may use either formula, but state which formula you want to use.

One parameterization of the curve is:

x = u y = v Z = 2 - 2u - v
r(u,v) = (u,v,2-2u-v)
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EXTRA. (4 points) For vector field F = (1 h) (1 .derivative), prove ,g, ,g, h have contmuous second partial

\7 • (\7 x F) = 0

In words, the divergence of the curl is O.
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Problem Max Points Points
1 12
2 9
3 9
4 10
5 14
6 8
7 8

Extra 4
Total

8


