Exam 4

Math 241
August 1, 2007

- LCY

Instructions:

1. You have 90 minutes to finish the test. It should take around one hour. The exam is worth 100 points.

You must show all work to receive full credit.

There are no calculators allowed on the test.
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Answers involving inverse trigonometric functions are acceptable, especially if the answer does not
simplify to a reference angle.

No ipods or music systems are allowed during the test.
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6. No cell phones are allowed during the test.




1. Consider the vector field F = (zyz?, 22z, —zy).

(a) (6 points) Calculate the divergence of F at the point (1,1, 2).
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(b) (6 points) Determine the curl of F at the general point (z,y, 2).
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2. (6 points) State one similarity between Green’s theorem and Stokes’ theorem.




3. Consider the vector field F(z,y) = (¥, )

(a) (6 points) Show that the vector field F(z, y) = {y, ) is conservative using a theorem stated in

class.
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(b) (8 points) Find a potential function f for F.
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4. Let the vector field F = (P, @) have the property that %ﬁ = %Q at each point in the zy-plane.
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(a) (4 points) Let C; and Cs be two distinct, nonintersecting, smooth paths from the point {a, b) to
the point (¢, d). Define a closed path C' in terms of C; and C, which starts and ends at (a, b).
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(b) (9 points) Use Green’s Theorem to show that j{ F.Tds = 0.
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(¢) (9 points) Now show that f F-Tds= / F-Tds.
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5. (10 points) Evaluate the surface integral f / 7%y dS where S is the part of the plane z = 142243y

s
that lies above the rectangle defined by 0 < z < Jand 0 <y < 2
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6. Consider the vector field F(z,y, z) = (2% ¢*, 2°) and the surface S which is the cube defined by the
three coordinate planes and the planes z = 3,y = 3 and z = 3.

(a) (4 points) How many surface integrals are necessary to compute the flux of I across S directly?
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(b) (10 points) Use the divergence theorem to compute the fiux of the vector field F across the
surface S.

gf PordSe (1) e av
gf [ @raayede ) ety e
Rk

v

(g, oyt ﬁ 3+ &y Ce) dhyols

w

E
z 5‘{2“%121 - A8l = @:{]

T 3.0 (cpg%)ﬂ‘p/z:j@%m B ole




7. (10 points) If the density of a wire that lies along the curve z = 3¢,y = t4, 0 <t < 1,is given by the
function f{z,y) = zy, find the total mass of the wire.
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8.

(a) (4 points) State Stokes’ theorem for a continouously differentiable vector field F and a piecewise
smooth surface S with boundary curve C.
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(b) (8 points) Set up but do not compute the surface integral equivalent to the line integral

ng-Tds
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where F(:z: Y, 2 ) (—y2, z, z%) and C is the curve of intersection of the plane y + z = 2 and the
cylinder 2 -+ y? = 1, oriented counterclockwise when viewed from above. (Your answer should
be a surface integral complete with bounds of integration for your chosen parameterization.)
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