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Read Me First: Show al |l essential work very neatly. Use
correct notation when presenting your conputations. Wite using
conpl ete sentences. Renenber this: "=" denotes "equals" , "O"
denotes "inplies" , and "<" denotes "is equivalent to". Ceneric

vector objects nust be denoted by using arrows. Since the answer
really consists of all the magic transformations, do not "box"
your final results. Show ne all the magic on the page neatly.

1. (10 pts.) Convert the given iterated integral into an
iterated integral in polar coordinates that has the sane
numerical value and is easier to evaluate, perhaps. Do not
attenpt to evaluate the polar integral. A picture m ght help.

JOJO e(*v) dydx =

-4 ,(16 — XZ) 12

2. (10 pts.) Wite down, but do not attenpt to evaluate the
triple iterated integral in spherical coordinates that provides
the volune of the solid T that is bounded above by the sphere
defined by x?> + y> + z2 = 100 and bel ow by the cone defined by

7 = (X2 + y2)1/2.

”lev =
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3. (10 pts.)
Let F(x,y,z) = <xy? yz? zx?>. Conpute the divergence and the
curl of the vector field F

(a) div F =

(b) curl F =

4. (10 pts.) Conpute the surface area of the part of the graph
of the surface defined by z = x + y?> that |lies above the triangle
in the xy-plane given by the pairs (x,y) that satisfy 0 < x <1
and x £y £ 1. [O course above neans z > 0. One order of
integration may be easier than the other.]



TEST3/ MAC2313 Page 3 of 6

5. (10 pts.) Wite down a triple iterated integral in cartesian
coordi nates that would be used to eval uate

HLf(x,y,z) dv |

where f(Xx,y,z) = x +y and T is the region contained between the
two paraboloids z =2 - x? - y> and z = x> + y?> , but do not
attenpt to evaluate the triple iterated integral you have

obtai ned. [Sketching the traces in the coordi nate planes m ght
help. Determning the projection of the intersection of the two
surfaces on the xy-plane is essential.]

6. (10 pts.) Wite down the triple iterated integral in
cylindrical coordinates that provides the nunerical value of the
vol unme of the region in 3-space bounded above and bel ow by the
spherical surface r? + z2 = 36 and laterally by the cylinder

r = 2-sin(B), but do not attenpt to evaluate the integral you
obt ai n.

”lev =



TEST3/ MAC2313 Page 4 of 6

7. (10 pts.) Let

F(x,y)=< vy, X >

Xx2+y? ' xZ+y?
for (x,y) # (0,0). (a) Fix €¢ >0. |If Cis the path traced out by
t he vector-valued function r(t) = <ecos(t),esin(t)> t O[O0, 2m
in the positive direction, evaluate the path integral,

-y X =
sz+y2 dx -+ X2+y2dy

(b) Explain briefly why your conputation in part (a)
denonstrates that F is not a conservative field on the plane with
the origin, (0,0), renoved.

8. (10 pts.) Starting at the point (0,0), a particle goes al ong

the x-axis until it reaches the point (4,0). It then goes from
(4,0) to (0,4) along a straight line. Finally the particle
returns to the origin by travelling along the y-axis. Use

Green’s Theoremto conpute the work done on the particle by the
force field defined by F(x,y) = < -5y, 5x > for (x,y) € R2
[Draw a picture. This is easy??]
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9. (10 pts.) (a) Show that the vector field
F(Xx,y) = < 2xeY, x2%eY+2y >

is actually a gradient field by producing a function ¢(x,y) such
that [ (x,y) = F(x,y) for all (x,y) in the plane.

(b) Using the Fundanental Theorem of Line Integrals, evaluate
the path integral below, where Cis any snooth path fromthe
originto the point (1,1). [WARNING You nust use the theorem

to get any credit here.]

Lerydx + (x2%e¥y+2y)dy =
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10. (10 pts.) Use the substitution u=y - xand v =y + x to
eval uate the integral below, where Ris the bound region encl osed
by the triangle with vertices at (0,0), (4,0), and (0O, 4).

JLy+xdxdy =

Silly 10 Poi nt Bonus: In Problem 7 you proved that the vector
field

- -y X

F(x,y) <x2+y2’ x2+y2>
is not conservative on the plane with the origin renoved. Despite
this, obtain two potential functions for F on the | ower half-
pl ane consisting of LH={ (x,y) ¢ R2: y <0} and the right
hal f-plane RH = { (x,y) € B2 : 0 < x }. \Wich potential goes
wi th which hal f-plane??? Say where your work is, for it won't
fit here.
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