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1. (15 points) Compute the integral of the function S(x,y,2) = z over the curve
c(r)=(cost,sinz,—1),0< <2,
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2. (14 points) Calculate the divergence and the curl of the vector field
F(x,y,2)=(-x*+y*,y+z—z+x).
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3. (15 points) Set up, but do not evaluate, an integral, in spherical coordinates, for the volume of the
region in the first octant of R* which is bounded by the sphere p =7 and the cones ¢ = /6 and

o=mr/3. ¢=IC
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4. (15 points) Compute the area of the elliptical disk D= {(x, y) | 4x>+9y* < 36}. HINT: The

change of variables 7'(u,v) = (3u,2v) maps the unit disk D' = {(u,v) | w+vi< 1} one-to-one onto D.
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5. (15 points) How much work is done by the force F(x,y) = xi+ yj on a particle that moves in a
straight line from the point (0,0) to the point (3,3)?
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6. (10 points) Change the order of integration of J-; J-;:X f(x,y) dydx, but do not evaluate.
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7. (8 points) Consider the constant vector field F(x,y) =1 shown in the figure below, together with the
paths ¢, ¢,, and ¢,. Arrange the line integrals J.c F.ds, Jc F.ds, and Jc F - ds in order from

least to greatest.
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8. (8 points) For each of the following statements, say whether it’s true or false; if it’s false, explain
why.

a. If f(x,y)=3 for all points (x,y) in a region R, then J. JR f(x,y)dA=3- Area(R).
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b. If JJRf(x,y) dA =0, then f(x,y)=0 at every point (x,y) in R.
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c. Let &(x,y) be the population density of a city, in people per km®. If R is a region in the city,
then JJ R5(x,y) dA gives the total number of people in the region R.
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d. The vector field F(x,y) = yi+ j is a gradient vector field, i.e., F = Vf for some C* function
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EXTRA CREDIT (2 points) True or false: The following is funny. Explain.
Q: What do you get when you cross an elephant and a banana?
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A: det| elephant

banana




