MATH 32B-1, Fall 2016, MIDTERM 11
Calculus of Several Variables
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DO NOT START UNTIL TOLD TO DO SO

You have 50 minutes to complete the exam. There are 4 prob-
lems, worth a total of 100 points.

No books, calculators, or notes of any kind are allowed.

Show all your work; partial credit will be given for progress
toward correct solutions, but unsupported correct answers will
not receive credit. Remember to make your drawings large and
clear, and to label your axes.

Write your solutions in the space below the questions. If you
need more space, use the back of the page. Do not turn in your
scratch paper.
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Exercise 1 (25 points)

(a) [10 pts] Let D be the diamond-shaped region in R? with vertices at
(0,0), (m, ), (0,27), (—m, 7). Find a map which transforms the region Dy =

[0,27] x

[0, 27] in the (u, v)-plane into D. Make a picture of both Dy and D.

(b) [15 pts.] Use your answer from part (a) to evaluate the following integral:

f/l;(a: — y)?sin® (z + y) dA.

Hint: the following formula might come in handy: sin® 5= %
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Exercise 2 (24 points)

(a) [12 pts.] Find the total charge on the upper semlclrcle 4yt =1,y >0,
oriented clockwise, with charge density 6(z,y) = zy?;
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Exercise 3 (26 points)
(a) [10 pts] Let F(x,y) = (%, 2tu,

Ay 3y ) be a planar vector field. Evaluate
Jo F - dr, where C is the circle 22 + y? = 4 oriented counterclockwise.

(b) [8 pts.] Is F conservative on D = {(z, y) # (0, 0)}? Explain.
(c) [4 pts.) Show that F satisfies the cross-partial condition.
(d) [4 pts.] Show that F is conservative on D = {(z,y)|z > 0}
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Exercise 4 (25 points)

(a) [5 pts.] Given the three-dimensional vector field F(z,y, z) = (s tan~' x,2z)
which of the following is a plot of F? Circle the right one, you do not need
to justify your answer.

(b) [5 pts.] Compute div(F) and curl(F); '
(c) [15 pts.] Compute [, F-dr over the unit circle in the (z, y)-plane clockwise
oriented.
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