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1. (10 points) Calculate the line integral,
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where
(a) C is the circle of radius 1 centered at (2; 1), oriented counterclockwise.
(b) C is the rectangle with vertices at (1; 0); (3; 0); (3; 2) and (1; 2) oriented counterclockwise.
2. (10 points) Calculate the line integral,
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where C is the curve of intersection of the cylinder x2 + z 2 = 1 with the plane x +2y + z = 1
oriented counterclockwise when viewed from (0; 1; 0).
3. (10 points) Use the method of Lagrange multipliers to nd the point on the circle x2 +
(y 1)2 = 1 which is closest to (2; 0).
4. (10 points) Compute the outward ux of the vector eld F~ = x~{ + y~| + z~k across the
surface S = S1 [ S2 , where S1 is the portion of the upper sheet of a circular cone of
aperture inscribed into the unit sphere centered at (0; 0; 0) and S2 is the corresponding
spherical cap, as in the following diagram
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5. (10 points) Given the vector eld

F~ = (x2 + y 2 + z 2 )
Compute
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 (x; y; z) + r~  (cos x; y3 tan xy; z):

F~  dS~ , where S is the ellipsoid,
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6. (10 points) Compute
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where W is the tetrahedron with vertices:

A(1; 6; 2); B (0; 1; 4); C ( 1; 2; 3) and D(0; 3; 1).
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