Problem 1. Thhg s below show differ f the unit ball or portio fh solid
between sphere: of i L and 2. Set up b pl s for o of cach solid g spheri cal coondinates.
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Problem 2. Convert the following triple integrals from cylindrical to Cartesian coordinates or vice versa
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Problem 3. Convert the following double integrals from Cartesian to polar coordinates
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Problem 4. Sctup triple integrals for cach of the solids below using the following orders of integration: (1)
QV = dzdydz, (2) dV = dydzdz, (3) dV = dadzdy. Note the last solid is bounded by y = 22, z = 1 —y, and z = 0.
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Problem 5. For each vector field F below, determine whether it is conservative. If it is, find a potential function
f and use it to compute [, F - dr for the given curve C. If it is not, compute [, F -dr using a parametrization of C.

a. F(z,y) = (2%,9?), C is the arc of the parabola y = 22 from (~1,2) to (2,8)

b. F(z,y) = {ye® +siny, e* + zcosy), C is the quarter of the ellipse 22 + 2y = 4 from (2,0) to (0,v/2)
c. F(z,y) = (22 — 2y, —3z + 4y — 8), C is the quarter of the unit circle from (0,~1) to (1,0)

d. F(z,y) = (ye” + siny, e” + xcosy), C is the unit circle oriented counterclockwise

c. F(z,y) = (xy?, 22%), C is the linc scgment from (1,2) to (3,4)

sy
w 2
© (wlfFzo= Conse vetive

(]

-(’,_:xf’ => ‘(‘(1.5) x>+ Cly)

’fb = ‘(]l = y:' C'(g)=> C(g)=—i—\(/34—c.

\
‘(’\Cx,j)zg)t +3 Yy

[ Fraz = feo-fei2)=3GP+ 2@ - ¢y -+a)°

= |3

® Cwy ﬁ'z = (e* * cosy) — (e‘i-oauj) =0 = (owsewrvactile
fo = je" tSiny = -fmy)= je"'+ xsing + CLy)

fy = " tx oy = ex'+xwa_y= e* 4 A Sinyt Cléy)
=S Cly)=c

= fagp=ye® 4 xging

[ —F) AV = ‘f(";ﬁ) "'F(L,OJ = Vx



)

-
el F=-3-(2)=-130 = wt  cuseruative

T'(.t) = { unt,sint> , _:;‘fgts at

T/ le) = -sint, cost>

an
f 1'—:' d7 = < 2ot - 2sint  —3 bt Yine -8 D . -siut,atd d(t
¢ 305
at
= (-st\:tm-b +2sintt — 3t t $sintent — Xcﬁaf)é(t
3%/
2T p(,
= (2cinteant + 2 -Scm? t "36"3*:) t
LT
b | pes2e _ 2
= Zf uduw + T 'Sf - ?Slnt(
< 37/,
-1 3""}»
2T
- t 1
= iy -o5(E s ?sm(zt)l Y-y
3Ty
= —| + T - _;—’Tr —-—€ = _E _’
Y
@ (see

rr.we b) LonsMUa:Uve_) ﬁ(x,y]:\‘/ez-}x‘sih\y

g?-ébﬁ—o

C



®) cwrlF = 4wy - 2y =2xyF0 = hot Consarvative

Tle)= <,2>+t<2,2> ) o<tgl|

= < |r2t 2+2¢2

T ()= ¢2,2>

i
J" —F) AR = [((nzt)(zn,f)i 2(hat)*(142¢)> - <227 di

o

|
= f(2(l+z£)(7_+2t)z+ q(lnu‘(zfzt))a(,e

fl

Sl (? (Raer(t*2e+&8) + § (14t tye)(1+e) dt

[}
S (8( a2t +b® ¢2e +ue™ r2¢2)

Ag(Itetrue r gttt ryer)) de

l
2 [ (2rteene reed)de

o



Problem 6. For each vector field F and oriented curve C' given below, use Green’s Theorem to compute §c F.dr.
Be careful: check the orientation of the given curve when applying the theorem.

F(z,y) = (zy? 22%y), C is the triangle oriented from (0,0) to (0,4) to (2,0) to (0,0)

®

. F(z,y) = (cosy,z?siny), C is the rectangle oriented from (0,0) to (5,0) to (5,2) to (0,2)

o

°

F(z,y) = (y +evZ, 2z + cos y2>, C is the piecewise curve from (0,0) to (1,1) along z = y? and from (1,1)
to (0,0) along y = 22
F(z,y) = (si113 @ + 4y, 5z + cos? y), C is the circle (z — 3)* + (y + 4)* = 4 traced clockwise
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Problem 7. For each vector field F and oriented curve C given below, set up [, F-nds using a parametrization of
C. Tf possible, use the Divergence Theorem to compute [, F-nds. Otherwise compute it using your parametrization

®

F(z,y) = (4%,2%), C is the circle 22 +3? = 9 traced counterclockwise

o

F(z,y) = (cosz,sing), C is line segment from (2,0) to (0,2)

o

F(z,y) = (¢,y), C is the piecewise closed curve from (0, 1) to (1,0) along y = 1 — 22, to (0,0) along y = 0,
to (0,1) along z = 0

F(z,y) = (0,z), C is the line segment from (1,1) to (5,1)

@ C ot L‘OSUQ. = Diijemu_, T‘I\bwa.m not arTLlec

Ft)=C2,0> +t <-2,2>  9<t<l

= < 2-2&, 26>

2 Filleyy= &«2,2>

|
= f Cuws(2-28) ,sinzeyd - < 2,2 d¢

|
= Zj ([,m(;_-),f)+smle)d-é

P Lo
= 5 ( 'ZSZ_ wuwdw + .;f 5:.«,.,‘&“,)
2
= J (W e kSinw)ddu
2
= Sinw - <ol ’u
= G2 —en2 — (SO —cn0) =Sh2-con2 + |



heq wbivel 'y ok renbed

N~

lj:l‘)(, DL'V?:= 2b+‘

"R
< ~[[ 4FAn

R

|, =
N “( j Crntdyoly

o o

|
- -f (2x1) (| -x*) oAa

o

|

st

o

=-(e +2" - 10 'ixq/:)

(-1 1)

C not closed = Divujm“, T‘N/ww not QFTL‘AL‘:'

+ f —Flé)=<‘b,l>/ et s

—

Pite) = <le>

J)g Koty <o 1>ele

- f,s’t““ = 'éf‘/‘;



