Exam3  Calc3 12/2/2005
Each problem is worth 10 points. For full credit provide complete justification for your answers.

1. Give a parametrization and bounds for a counterclockwise circle centered at the origin in the
xy-plane with radius 3.
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2. Find the divergence of the vector field F(x,y,z) = (-z, y%, x).
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3. Evaluate j(y sin x,—cos x) -dr where C is a line segment beginning at (0,1) and ending at
¢
(2m,2).
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4. Evaluate ” F-dS where F(x,y,7) = 5xi — 2yj + 7zk and S is the surface of the outward-

oriented cube bounded by the coordinate planes and the planes x = 1, y=1l,andz=1.
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/5. LetF = (z - 2y)i + 3x — 4y)j + (z + 3y)k, and let C be the circle x* + y* = 4, z = 1, oriented

counterclockwise when viewed from above. Use Stokes’ Theorem to find LF -dr .
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6. Show that curl(grad f{x,y,z)) = 0 for any function f{x,y,z) with continuous second-order partials.
Make it clear why it matters that the second-order partials be continuous.
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7. Let F(x,y,z) = (-y,x) and let C be a counterclockwise circle with radius a and center (h,k).
Evaluate _[:F -dr in terms of the values of a, 4, and k.
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9. Let F(x,y,z) = xi + yj + zK, and let S be the portion of the outward-oriented surface x* +y* =4

between the planes z = a and z = a + h. Evaluate IL F-dS. b closed , do f@/\%wcb-j
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" 10. Let F(x,y) = (-y,x ). Let C be a line segment starting at (1,0) and ending at (a,b) for some

constants @ and b. Which values can @ and b have in order for LF -dr to work out to 3?
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