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o show all work clearly and complet ely. You may lose points foryincorrect,

incomplete, or unclear work, euen if yo'ur final answeris correct'

o Do all work in thc spacc provided, or, if extra room is necded, continue

your work on the back of the exam pages) bcing sure to indicatc clcarlv

wheretheworkis'Putyourfinalanswerinthebox.Extrapapcrlvill
not bc acccPted.

oThisexamhasBproblems,eachofwhichisworthl0or15points.

o GMU 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 d, written * V " d, for the given vector

function
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What does this say about finding ascalar Q(r,a,z) so that iQ : tt lt
it is possible' say so but DO NOT FIND IT'
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2.(10pts.)Solvethesystemofpartialdifferentialequations:

fia(, ,,\ i+ -Li,v\ete)- JfrF' , ,t6z-4r"

(you need not tcst separately whether it is solvable, just find thc most
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3. (15 pts.)
nates;

-Q = (^tr^a') 'u .+c

Evaluate the following integral by changing to polar cool'dl-
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4. (15 pts.) Evaluate the triple intcgral:

pl r3 ra

J, J, Jr" @2 Y + a2 + z)dzdYdr
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5. (10 pts.) (a) Give a careful description of why it is legitimate to change

the ordcr of integration in a doublc or triplc intcgral'
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(b) Give an example of a double intcgral wherc the inside limit

depend.s on thc outside variable and explain how you would sivitch the

order of integration for your cxample.
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6. (10 pts.) Find the Jacobian determinaft l##31of the transformation:

u : r cos 0, A: r sin9, z: z.
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What does this say about converting triple
to rectangular coordinates?
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7. (15 pts.) Find the volume of thc soiid that is bounded above by the

.,,,fo.. 
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: JTITT. on thc sidcs by the cylindcr ,' + A': 4 and

bclow by thc rg 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-

inrizer to satis[y?
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(c) Writc down t,hc condition(s)
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BUT DO NOT SOWE IT.
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