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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". Vector

obj ects 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 nmagic on the page.

1. (10 pts.) Set up, but do not attenpt to evaluate the
iterated double integral in polar coordinates that gives the area
of the region in the plane that is inside the circle defined by
the equation r = 8-cos(0). Label your expressions appropriately.

2. (10 pts.) Convert the given iterated integral into an
iterated integral in polar coordinates that has the same
numerical value and is easier to evaluate, perhaps. Do not
attenpt to evaluate the polar integral

J~1J'(1y2)1/28i n(X2+y2) dxdy _
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3. (10 pts.) Wite down the triple iterated integral in
cartesi an coordi nates that would be used to eval uate

JH f(x,y, z) dv,

where f(x,y,z) =x +y and T is the regi on between the surfaces
z =2- x*and z = x? mﬁth 0 <y <3, but do not attenpt to

eval uate the tr|ple terated |ntegral you have obt ai ned.

[ Sketching the traces in the coordinate planes m ght hel p.]

4. (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 by the spheri cal
surface x?> + y> + z2 = 2 and bel ow by the paraboloid z = x? + y?
but do not attenpt to evaluate the integral you obtain.

[ Converting the equations for the surfaces to cylindrical first
cuts down on the clutter??]

JHldV =
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5. (10 pts.) Conmpute the surface area of the part of paraboloid
defined by z = 25 - x2 - y? that |ies above the xy-plane. [
course above neans z = 0.]

(10 pts.) Wite down, but do not attenpt to evaluate the
iple iterated integral in spherical coordinates that provides
e volume of the solid T that is bounded above by the xy-plane

r
h
nd bel ow by the sphere defined by x? + y? + z2 = 10.

Hldv =

6
t
t
a



TEST4/ MAC2313 Page 4 of 5

7. (10 pts.) (a) If F(x,y) = <xy, x+ty > and Cis the curve
defined y = x?2with -1 < x <1, evaluate the following |line
integral. [Ootain r(t) first. FEquivalent integrals may sinplify
your life --- or not.]

LF~Tds =

(b) Starting at the point (-1,0), a particle traverses the |ower
sem-circle of x> + y> = 1 until it reaches the y-axis. Then it
noves vertically until it reaches the origin. Finally it returns
to its starting point by noving along the x-axis. Use Green’s
Theoremto conpute the work done on the particle by the force
field defined by F(x,y) = < -2y, 2x > for (x,y) in R% [Draw a
picture. This is easy??]

8. (10 pts.) Let F(x,y,z) = <x?, -2, xyz>  Conpute the
di vergence and the curl of the vector field F

(a) div F

(b) curl F
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9. (10 pts.) (a) Show that the vector field
F(x,y) = < 2xeY, x%¥ >

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 follow ng integral

J(L“ 2xevdx + x2evdy =

(0,0

10. (10 pts.) Use the substitution u = xy and v = y/x to conpute
the area of the region Rin the first quadrant bounded by the
lines defined by y = x and y = 2x, and the hyperbol as defi ned by
xy = 1 and xy = 2. Thus, evaluate the follow ng integral by doing
t he suggested substitution.

JL 1 dxdy =
Silly 10 Poi nt Bonus: What’'s the nunerical value of the
follow ng double integral, where Ris the first quadrant.

JL e (I dA

[ Wher e? You don’t have room here to reveal the needed details.]



