Short answer questions (8 points each):
1. Express the triple integral of the function 22—y z over the region bounded by the planes
x=40,y=0,2=0, and 2z 4y + 2 = 8. Do not evaluate the iterated integral.
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2. Is the vector field ﬁ(w, Yy, z) = {zy, vz,yz) conservative? If so, find a potential function.
If not, demonstrating that it is not completely answers the question
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Short answer questions, continued.

3. Let C be the portion of the circle of radius 1 about the origin lying in the first quadrant
beginning at (0, 1) and ending at (1,0). Give a parametrization of C' and use it to express
the line integral

/ F.dr
c

as an ordinary definite integral, where F is the vector field Fla,y) = (-1 m} Do not
evaluate the resultmg definite integral.
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4, Express the volume of the regioh described in the next sentence as an iterated integral by
using cylindrical coordinates. Do not evaluate the iterated integral.

The region lies between the planes z = 1 and z= -1, inside the sphere of radius 4 about
the origin and outside the cylinder of radius 2 about the z-axis.
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Yet more short answer questions.

5. Find the divergence of Q(m, Y, 2) = yezg-l— ze‘“f—l— me‘?’i—z’, and use it t.o decide whether or
not the vector field could represent the velocity of a flow in an incompressible fluid.
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6. Find the curl of the vector field @(:c,y, z) = yeri + ze%] + ze¥k, and use it to decide
whether the vector field is irrotational.
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Long questions (18 points cach)

" 7. Let R be the region lying in the first octant (all coordinates positive) and inside the
sphere of radius 3 about the origin. Use spherical coordinates to express the following
triple integral as an iterated integral and evaluate the resulting iterated integral.
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8. Find the average value of the function w(z,y) = 22 on the disk of radius 1 centered at

the origin (in the zy-plane).
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9. Find the average value of the function w(z,y) = %? on the circle of radius 1 centered

" at the origin (in the ay-plane). (Just on the circle, not the whole disk — that was the
previous question.)
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10 A large magnetic sheet (idealized as) occupying the planc z = 4 (ina convement coordinate
system for the problem with distances in meters) exerts a force of o= )2k Newtons on

an iron particle located at (z,y,2) when z < 4. If the force causes the iron particle,
constrained in a helical tube, to move from (3,0,0) to (3,0,2) along the curve given
parametrically by 7(%) = (3 cost, 3sin¢,i/x}. Find the work done by the force in Nm.
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