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written on. Room for scratch work is available on the back of this cover page, and on the two blank
pages at the end of this packet; scratch work will NOT be graded.

You may use a straight edge to assist in your drawings, but ONLY if there is zero mathematical content
on the item.
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1. (20 pts) The curve C is parametrized by Z(t) = (cost,sint,t), with ¢ € [0,7], and we have
F(l’,y, Z) = (Z -y —T—= 5y47 ‘T)

(a) Compute [, zds.

(b) Compute [, F - di.



(extra space for questions from other side)



2. (20 pts) H is the solid regular hexagon in the zy-plane above the x-axis with one edge as the line
segment from (0,0) to (1,0), and we have the vector field F'(x,y) = (3x — 4y, bx — 6y).

(a) Compute the circulation of F clockwise around the perimeter of H, without parametrizing.

(b) Compute the flux of F inward through the perimeter of H, without parametrizing.



(extra space for questions from other side)



3. (20 pts) The curve T is an equilateral triangle in the plane with equation 11x —y+ 5z = 49, with
vertices at (2,3,6), (3,—6,2), (6,2, —3), oriented in the direction of this listing of the vertices.

Compute the circulation along T of the vector field ﬁ(m, y,2) = (x4 2y + 3z,4x + by + 62, 7x +
8y + 9z) without parametrizing the edges of T'.



(extra space for questions from other side)



4. (20 pts) S is the inward-oriented surface of the solid [0, 1] x [2,5] x [1,3]. Compute the flux
through S of the vector field F(xz,y,z) = (y* — €=, 4y + xz — 22e%, 23> + 22).



(extra space for questions from other side)



5. (20 pts) The water in a cylindrical pot (base of radius 5 sitting on the zy-plane, height of 5) is
stirred such that the water is moving with velocity ﬁ(x, y,2) = (—y,x,0)/+/2? + y?. The surface
S, the part of y = 1 — (z — 3)? — (z — 3)? with y > 0, describes the shape of a strainer. Compute
the flux [f s F.dS , giving the flow rate of water through the strainer in the positive y-direction.
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