MATH 213 Name Tumng Catcoiaron,

Fall, 2008, Prof. Sachs
Exam 3 G number

o Show all work clearly and completely. You may lose points for incorrect,
incomplete, or unclear work, even if your final answer 1s correct.

e Do all work in the space provided, or, if extra room is necded, continue
your work on the back of the exam pages, being sure to indicate clearly
where the work is. Put your final answer in the box. Extra paper will
not be accepted.

e This exam has 8 problems, each of which is worth 10 or 15 points.

e MU Honor Code is of course in effect. You may not use notes, books,
or each other. A calculator is ok.

1. (10 pts.) Compute the curl of ¥, written as ¥ x ¥, for the given vector
function

H(z,y,2) = (322 +12zy +12 )i+ (622 +12zy +3 y?) 7+ (cos(z+m/4) k.

What does this say about finding a scalar ¢(z, y, z) so that Vo =07 If
it is possible, say so but DO NOT FIND IT.
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2. (10 pts.) Solve the system of partial differential equations:

4

x - Y -
\Y% =
Wov) =Tt T T

(you need not test separately whether it is solvable, just find the most

general solution).
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3. (15 pts.) Evaluate the following integral by changing to polar coordi-

nates:
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4. (15 pts.) Evaluate the triple integral:

1 3 ry
/ /0 /(x2y+y2+z)dzdydm
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5. (10 pts.) (2) Give a careful description of why it is legitimate to change
the order of integration in a double or triple integral.
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(b) Give an example of a double integral where the inside limit

depends on the outside variable and explain how you would switch the
order of integration for your cxample.
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6. (10 pts.) Find the Jacobian determinant I%%:’g—zz)l of the transformation:

x=rcosf, y=rsinf, z=2z.
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What does this say about converting triple integrals from cylindrical
to rectangular coordinates?
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7. (15 pts.) Find the volume of the solid that is bounded above by the

surface z = 4 — 22 — y2, on the sides by the cylinder .+ y° = 4 and
below by the zy plane.
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8. (15 pts.) (a) What is a Lagrange multiplier?
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(b) Why is Lagrange’s condition the correct one for a constrained min-
imizer to satisfy?
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(c) Write down the condition(s) for the minimizer of the function g %‘p s
f(z,y) = 2* + Tzy + 3y* with the constraint: 242y + 2y = 4

BUT DO NOT SOLVE IT. e
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