Exam 3a Calculus 3 11/26/2013
Each problem is worth 10 points. For full credit provide complete justification for your answers.

1. Give a parametrization and bounds for 7 for the bottom half of the circle with radius 3,
centered at the origin and traversed counterclockwise.
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2. IfF(x,yx)=3xyi+ 6yzj+xzk, evaluate curl F.
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3. Compute .[c F - dr where F(x,y) = 15x* i+ 3x’ j and C is the line segment from (1,3) to

3,4). - [ ;- i .
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4. Let F(xy)=3xyi+x*jand C be the line segment from (0,0) to (3,0), follGwed By the first- -
quadrant portion of a circle with radius 3 centered at the origin traversed counterclockwise,
then the line segment from (0,3) to the origin. Set up an 1ntegra1 (or integrals) involving only

scalar quantities for Ic F-dr. g =3 XU} / K*
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5. Suppose F(x, y, z) = P(x, y, z) i + R(x, y, z) k, and let C be a line segment joining two points

in the xy-plane with the same x-coordinate. Show why L F - dr must equal zero.
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6. Show that for any vector field in R* whose component functions have continuous second-
order partial derivﬁves, div curl F = 0. Make it clear why the requirement about continuity
is important. -
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7. Biffis a Calc 3 student at Enormous State University and he’s having some trouble. Biff says
“Dude, this stuff is killing me. I’'m pretty good with it when you’re dropping things into a
formula, but now there’s all these theorems and stuff. Our TA keeps saying things like how

circulation is always zero in a conservative vector field, and I don’t know what any of that
means. Can you help me?”

Explain as clearly as possible to Biff what each of those terms means, and why his TA’s
conclusion is valid.
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8. Let F(x, y, z) = (5x, 2z, —*). Let S be the top half of a sphere, centered at the origin, with
radius 2 and upward orientation, along with the disc x*+y? < 4 in the plane z = 0. Evaluate

[ F-das.

closed surfaie = dw.

dwF=S20120
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9. LetF(x,y,2)=(x,»,2). LetSbethe slanted portion of the cone 2 =x*+ ) between z = 0 and

z=13. Evaluate HSF -ds.
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10. Let F(x,y,z) = (y —z, z—x, x — ). Let S be the portion of the sphere x* + y* + z2 25 below z
= 3, with outward orientation. Evaluate H curlF-dS.
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