Exam 5 Calculus 3 12/6/2002

Each problem is worth 10 points. Show adequate justification for full credit. Please circle all
answers and keep vour work as legible as possible. Don’t forget the +C.
1. Give an example of a vector field whose divergence is 7,
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3. Find a potential function for the vector fleld xy i+ yz | + 2x K, or clearly explain (to Chaz, our
Faithful idiot from E.S.U.) how you know that no such potential function exists.
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4 IfF(x,y,z)=ysinx1i-cosx ], find LF o r where C is the portion of the graph of y = cos x
beginning at ((1,1) and ending at (7, -1).
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5. Compute -LF d 1 for the veetor field F(x,y)=(x"y - 1)i - {¥*)j where C is the rectangular path

beginning at (1,0, proceeding to (5,0, then (5,4), then ((L,4), and finally back to ((1,0).
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6. IfF(x,y,z)=xi+vyj+zk, find J.L F-d S where S is the surface of a sphere with radius 2

centerad at the origin.
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7. Show that if fix,v,z) is a function with contintious second order partial derivatives, then
curl{grad f) = (. Make clear how you use the continmly regquirement,
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8. Let Fix,y) =% i + xv j. Compute J; F -dr where C isan arc of a eircle with radius 2 centered

at the origin beginning a1 (2,0) and traversing n quadrants [if yvou have trouble with the n
quadrants part, first try it for just 1 quadrant as & warm up],
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9. IFFix,v,z) = xze¥ | - xze¥ j +2 k, find JLFE‘E S where § is the part of the plane x+y+z=1 in

the first octant with downward orientation. Feel [ree 1o stop at the point when you have an
integral set up!
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10. On Quiz 4 the problem “Let F{x,y) = -vi + xJ. Compule _[__F +dr for C the line segment

heginning at (1,0) and ending at (2,3).” appeared, and the answer then was 3. How daes 1t affect
the result if we change the final point 1o (a,b)?
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