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MATH 213, Section 002  Name baNNA wavds  Carcu LATOR

Spring, 2007, Prof. Sachs
Exam 3 G number

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

¢ Do all work in the space provided, or, if extra room is needed, 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 GMU Honor Code is of course in effect. You may not use notes, books,
or each other. A calculator is ok.

1. (10 pts) For the vector function #(z,y,2) = e cosyi + e” sinyj +
(3z + 7) k compute V x @, the curl of 7. What does this say about
finding a scalar F(z,y, z) so that VF =

= S
Tx@= |\ & & D L(Z%H)& - (U"?)%]

¥ ¥ ks
Josy L‘“a b VT [(Q"@SSX" (3%*"91(1
L(e Sy~ @‘“‘2)3}
(o> F 70 + (2 Fe57y)

Qg‘:&—l—

. W }V‘(“
U e whwe e P
% 2@;‘ ~ row 2 26"9"5 ]/(:

ot specki 4o

o2 p O Vedw



2. (10 pts.) Find an equivalent integral with the order of integration
reversed:

/(;z/y;f(x,y)d:cdy

'§oxrx %&Mth
M&(w\s up oF grenm X gm\o%\/ s

OME™ OF YoU USED ]
Eruw ST oF " BoxX

Ans: j J\X"?, ,(Z(x,\j> }3 Ax

3. (15 pts.) Evaluate the following integral by changlng to polar coordi-

nates:
/ / 2dydx
VI—2 (1 + 22 + y?)
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4. (15 pts.) Evaluate the triple integral: Gme 50‘)&4 heve_
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5. (10 pts.) Give a careful description of why it is legitimate to change
the order of integration in a double or triple Initegral.
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6. (10 pts.) In converting a triple integral from rectangular coordinates
(z,y, 2) to spherical coordinates (p, ¢, ), Cal Clueless replaced the dif-
ferentials dz dy dz by p?dpde df. Briefly explain why this is wrong.
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7. (15 pts.) Find the volume of the solid that is bounded above by the

cylinder z = 4 = 22, on the sides by the cylinder z? + ¢? = 4 and below
by the zy plane.
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8. (15 pts.) (a) What is a Jacobian determinant for a coordinate trans-
formation z = g(u,v),y = h(u,v)?
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(b) Why does it enter in a change of variables in a double integral?
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(¢) Find the Jacobian determinant of the given change of coordinates:
z=u?+v% y=2uv
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