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It is not necessary to complete all work, so long as when reading the paper I feel confident
that all you have omitted is routine algebra, etc. Please write neatly so I can follow your
work, that is part of your job. You should always give reasons when you make assertions.

I prefer pencil. C‘5 M§
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(b). Let f be a smooth function in a domain D C R3. Prove that V x (Vf) =
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(c). Is the converse true? (An example, indication of proof or good discussion is adequate.)
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(20) 2. Let D be the region bounded by y = 22 — 1 and y = 3, and v the boundary of D
oriented in the positive direction. Consider f z? + ydz. Compute this line integral

using Green’s theorem and directly.
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(20) 3. Let F be a smooth vector field, and at p = (1,4,2) suppose that V x F(p) = 3j. Use
Stokes’s theorem to describe F as concretely as possible near p. Make an illustration
to help explain your a/{scwer. \ \ g




(20) 4. Let S be the portion of the plane z + 2y + 3z = 6 with z > 0. Let F be the vector
field F =< z — 2,22,2 —y >. Sketch S and set up (no need to evaluate) [ [ F - dS
as an ordinary double integral with limits (which you need not evaluate). Be sure to
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(20) 5. Let F be a smooth vector field defined inside the sphere of radius 5 centered at
the origin. Let S; be the upper hemisphere z2 + 4% + 22 = 4,2z > 0, S; the disk
z2 + 92 < 4,2 =0; and S5 be the lower hemisphere 2% + y? + 22 =4, 2 < 0. With S
any of these, discuss the possible values of

//VxF.ds,
s

not 1gnor1ng issues of orientation. Simple sketches may help explain.
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