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Instructions: 0474757

e This is a closed-book exam. Do not use any reference materials. No calculators.

e Do all work in this exam booklet. Organize your work in an unambiguous order. You
may continue work to the backs of pages but if you do so indicate this.

e Show all necessary steps. Answers given without supporting work may receive 0 credit.
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Problem 1 [10pt].

Let D be the region in the first quadrant bounded by the circles z*+y? = 4 and z2+y? = 12, and the
hyperbolae z2—y2 = 2 and y?—z? = 4. Use the change of variables (z(u,v),y(v,v)) = (Vu+v,Vu— v)

to compute the integral
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Problem 2 [10pt]. Suppose a wire is wound along a cone in such a way that its path is described

by
r(t) = (£, tcost, tsint), 1<t<4
If the charge density (per unit length) along the wire is given by

y2+22

p(z,y,2) = 7z

find the total charge in the wire.
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Problem 3 [10pt]. Suppose a magnetic field will impart on some object a force

F(z,y,2) = (— :ye’,:r:e’,ezz - cos(z2)>

when the object is at the point (z,y, z) in space. Compute the work done by this force in moving the

object one full rotation counterclockwise (as viewed from above) around the circle
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Problem 4 [10pt]. Let C be a helix of radius 4, centered along the z-axis, that makes 100

complete rotations clockwise while going up 5 units in the z direction, starting from the point (0,3, 1).
Compute the following integral:

% vy y3
/ sin(y) dz + (a: cos(y) — —)dy + 5 dz.
c z 2

(Hint: You don’t need to parametrize C. Just check if the filed is conservative and employ the properties
of conservative vector fields).
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