Problem 1. Evaluate / (2% + y® + %) ds, where C is parameterized by r(t) = ( t, cos 2t,sin 2t),
c
0<t<2m.
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Problem 2. Evaluate / y* dx + zy dy, where C is the positively oriented rectangle with vertices

(0,0), (3,0), (3,2), and (0, 2).

A
(3'2) o Wt do ﬂmt wan;L Fo solve +his
as a np m/-ej/a./ singe. +heére are
130) 4 rines.

)yl
wotee C IS a c/oscé( posi Arve 5
] ofiém‘e_p’ ca/uéj <So wt Can vs €

careen’s Theorém.

' +AC
1+Q Y= [[28 - 9P JA4 where O 'S

[ g dnr 29y [[G-29) 47 - JIE4) on
“1 D o

1
P e e y
y=2 D: 0z x<3 i ,/,/o go’?ﬁ “
=0 % =Y<£RQ
= \'zoxs o=y -_/ ﬂ%/x’a


Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin




Problem 3. Given F = (4xe?, cos(y), 22%¢*) and r(t) = (sin(t), ¢, cos(t)), compute / F - dr for
c
7r
0<t<—.
- T2

-

//"07L: Fond curl(FY +o see E F
¢ 5y

CurlF="¢f - 3/91 2y a/aa-
47(3 cosY axe

' S conserja trve.

<O -(4xe- 413) 0) O

funa’l?mm bo| +heortm
b of tinentegrals |

";.3 /S conSefua)v'de so we can use FTLTL

jbﬁa/r—] of-dr= #(F( Z \) ,C[r(o)> £( Z.0)- //o,q,)

where £(x9 Z) 1S +he potential Lunetion,
>

C. 9f >(dze> tosy 2:€ >o(£, h £)
Fl2,4, ¥B=]¢4¢fal7c= af‘e"i 49(4,2)
£(1,4,2)= [cosqdly= s1°Y+ h(x,2)
(1,9, zjzjn"zcao/%%%aezw“ +4(%,4)
£(1,4 2)- a2"e +sinY
J/a'r‘ £(1,Z,0)- #(20))
=2 +/1-(06) ={2J
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Problem 4. Evaluate /(:L’ — z 4 y)ds, where C is the line segment from (2,1,1) to (3,—1,0).
c

paramet eri2e +he line SijcnyL:

£ L=o, obyod
w"ﬁf ' 3&7" %)B v al
point 7 TF £=],
do you get

vhe. ferminal
Pre) slart, 1mat /st ) 0=t i 7

) - Y
f/'f:): fo"" f[/—
={2,,) ) -[-(5-;2,*1}) ﬁétsl

PUise (1,-a,-1) and [F)]AT

/ @-Z*ﬂ) ds:j'(o2+f‘ (1-t) + ”‘N‘>‘(Z dt
¢ (

. G, 2o

4zal


Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin




Problem 5. Set up but do not evaluate / xy dx + 2y dy, where C' is the arc of the curve y = \/z
c
from (0,0) to the point (9,3), then the line segment from the point (9, 3) to the point (6,0).

(Q,%) Cr: q:zﬁ? Le€ 7f.=t) ’j-‘-:’r-t_) o< €< 9

“ d = - __L_dt
Ca x o’*; df] 07'(&’

(0,0
Ca: Ling £rom (9,3) to [ &, 0)
rie):= ot +0 = (93)+t{-3 3)
x = 9-3{:) Y= 3-3%Z, o= t=]
drz-3 oft, JYz=-3 ot

jb xy dz + 34dY: jc' X4 AR+ 35J5+4lxﬂdx+gﬂdj

_ | -
=fq/f3(4?)(p/f)+3£(§-r/£) dt
.+.
/[ (9 3¢)(3:38)(-3t) + a(373L)(-3E)

\ 4 d 4 dy
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Problem 6. Find the work done by the force field F = (xcosy, y) in moving a particle along
the parabola y = 2z? from the point (1,2) to the point (2,8).

,_C’) ‘s pot cons er'n/a/fUC, {W/’ﬁ Z>

There fore we mus% Paf0m£7‘€f/2-£_ +he curil.
[
Let %A=t vhen Y= 3¢t )£ €= A2

Titys (£, At ) () (1L,42)

w=jcf’. Jf=[2(ﬁaw(at‘)J2ta)-(44t)a‘t

sin(s)r32-( L smDTa)

S

. L
= 4
_j 2)- L sin(3)+30
_L_l Sm{) 5
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Problem 7. A particle is moving along a triangular path. The particle starts at the point (1, 1),
then to the point (2,2), then from (2,2) to the point (3,1), then back to the point (1,1). Find
the work done on this particle by the force field F = (x + 1,y — 2z).

719 (> This is a eloseol curvl
Al%o orien feel plpe Kw s, W&

ke -, Lon use Gre enls sheorem
as Follows :
24 _ aP>a//, p. 4+l
= . r=- —_— a— 3
W \/C,F/ d \.O/‘/‘(a‘x oY a-:fj';?{ A)
’ m’\q’ ) e
ffea-eYn A
D (1,0 92l _*(3’
{ .
= Jf&dﬁ o p{(UC/hL h,yl/l?
0 + 1O )n‘}-cjf'a’% chwsC
a,4d-4Y dh= dx Y
/// ,;z,a"XO"ﬂ D: 12 Y% &
J Yz X< -4

=44
vl/’a'( a’”/f:j )0’5 | set-up For A= dy ol X
For 1€ X2 2, [ YsT

. - o =x=3, 1= =4-X
ja 2(4-Y ﬁ)oi’j Far ;;dxd:gj;jz-xad 5
[ D VN e B LU bt N s
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Problem 8. Evaluate f rdz + ydr + (rz) dy, where C' is parameterized by r(t) = (t2,13,2t),
o

0<t<1. .
x"ta- y=t 2 Z = at
Jo = at ot Jdy= 3t -t dz2=adt

! , .
j xdz + 4 dA+(12)dy j/fg—zdt .ot b +(at )3t dE
(o o



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin



Amy Austin




Problem 9. Consider the part of the plane 6z 4 2y + 82 = 24 that lies in the first octant. Set
up but do not evaluate a double integral that gives the surface area of this plane inthe order

dA = dzdz.
E
s G: LXt2Y*? 32=24
py solving s plane for Y
)
| ? and C}’oDSlnj AL Pol‘am&l-frz 72
" e 7 ond 2} we will vhen 6&
‘ - planl -
;n*eyfa//‘ny Sn ¢he X2-P
Le'f: A= 7() Y= éﬁ/-éﬂ—gz.’ and Z= 2 a

2 3

z Z) ;1% 2V
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Problem 10. Find the surface area of the part of the paraboloid x = 4y? 4 422 that lies inside
the cylinder y? + 22 = 64.

) “ parameterize S .
ALY =4 -r‘/e
2,7 jet  y=4 2=2, A=%]
>y t2E ey
A r/@,i)s(*@*"? 42),Y
¢ J é)
P /:‘_']x ré; 2y | o
gz © !
:{1,-8y -82)
2
ALs)= // [ry* 2 /alﬁ J/ N R oA
ﬂa.l.gaeb‘/ Jq-z.f(o‘/

Q 1 S PP,ar Wa) VA& ﬂa_P/an&:

'T% p:Dﬁ'eé;’r

oz FZ 3B
<>§ Als) = // f1+69 ¢7 rorde

u- sub, uz= jredr’
du /QZfdr

QT
,4/5)5/ 0/9 f 4//"' &qr® dr sorry »‘r 5“33
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3/9 numbe

A .933(’”"”)/ (°27r)/7&((‘7’"97)’ ')
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Problem 11. Consider the surface S that is the part of the the cylinder y?> +22=19,0 < z < 2,
including the disk x = 2. Find a parameterization of S.

s, The part of vhe cylinder
73

j'fz:? 0e X= A

Sa: rhe disk. &N +he. PIdﬂ&ﬂ ‘Z:a_,
Jhat IS ins1dé +he cglma/er yrz ;Q:

b -
Sa i +he disk Yyt =9

+hat I eS n +he %= 2 plané..

i s & 9):(,2) feos®, $in6)
Here, sinel 2+’

L ins1ale P P
Q Cirtie) )

r:._uarMA/e. I
1S. 'S H"& unio’) Oﬁ S‘ &n4’ Saj
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Problem 12. Evaluate / / 2dS where S is the part of the sphere 2% 4 3% 4 2% = 16 that lies
s
above the plane z = 2.

Recall: A sphere of radius p is parameterized by r(¢, ) = (psin(¢) cos(6), psin(¢)sin(d), pcos(¢)),

where 0 < 0 < 27 and 0 < ¢ < 7. Furthermore, jrgFg=p*sin(g)s NOTE: When parameter-
izing a sphere, p is the radius of the sphere, which is a constant!!
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Problem 13. Evaluate f/ -dS, where F = (zy,42% yz) and S is the surface z = zeY,
O<m§1,0§y§1,mﬂlﬁmaﬁorlentatlon

O
220,
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Problem 14. Set up but do not evaluate a double mtegral that gives the flux of F = ( 2 — 3, z, y)
across S, where S is the part of the paraboloid z = 2? + y? + 3 that is below the plane z = 9

Use the positite (outward) orientations™ @(- ?..'-Q q x + j +3
¢

I[’/Hjﬁl[’; /jF.o,S \.__- oA -,:7
5 /

r 3 2 3 =
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Stokes’ Theorem: Let S be an oriented piecewise-smooth surface parameterized by r(u,v),
u,v € D, that is bounded by a simple, closed, piecewise-smooth boundary curve C' with positive
(counterclockwise) orientation. Let F be a vector field whose components have continuous partial
derivatives on an open region in R* that contains the surface S. Then

/F-dr—/]curlF-dS
C s

|
i
D |
1

Problem 15. Use Stokes’ Theorem to set up but not evaluate f F - dr, where F = (yz, 2zy, 4zz),

c
and where C' is the boundary curve of the part of the plane 3z + vy 4+ z = 3 in the first octant,
oriented counterclockwise when looking from above.
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Problem 16. Use Stokes’ Theorem to evaluate f / curl F-dS, where F = (2?sin(z — 3),y?, zy),

S
and S is the part of the paraboliod z = 9 — 2% — 9/? that lies above the plane z = 3, oriented
upward.

fc“/’FJSJFJf where C-= bo&mo’arﬁ of s.
-m#erspe,:‘/pn of 2= 9—;( j and 2=3

é@J -9;: j 3——>-w/ncl. wcmuif‘
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Problem 17. Use the The Divergence Theorem to evaluate / / F - dS, where

S
F = <4x, sin(e?), /a3 + y2> and S is the surface bounded by 22 + 9% =4, 2 = 2, z = 4.

;/uyﬂF:‘_U’:/-"- a/5=jffolfUF’ dV:ij&d\/
S £ £

pefFme E n

cyhndri cal Coor‘c/mchLCj

e 22 7- %, RTLL
Z 2 <= ~7-rcos e

r’—' R
l{/f“‘”:ﬁ //, 2. dz rdrde
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Problem 18. Using The Divergence Theorem, set up but do not evaluate a triple integral used

to find // -dS | where F = <J‘J Pt 5111(1J)> and S is the surface of the region E

bounded ln the parabolic cylinder z = 1 — 2 and the planes z = 0, y = 0, and y + z = 2.
Assume S is positively orientated (see picture below).

Q-J:I'L“\ e Jj £ odls - jffdu/)‘—" aV

=LU(%+26) oA
£

rf we choost
A= dY oA, #hen
o¢YedZ, =JU 3y AV
ona O will be in
yhe Lz-pPlanl f. ozysa-2
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Problem 19. Don'’t forget to review section 14.7, local and absolute extrema. Find all local
extrema and/or saddle points if f(z,y) = y* — 6y* — 22% — 622 + 48z + 20.

e £ (nu)e ~p A 1ax +48 = -0 27+ 3% 8)= <4 (2+4)(2°2)

& - 1[. =0 when Xf"-‘{) 7$=a
£yl 4)= ay=ray = 39(4-1) 7= o a0, 4= 4

=0

. (-4 0) (-44) (3,0} (2,4) Y 0
:f ;; -;%e?;e.( errtrcal pom*_s usIng AL setond A7 =
e

sest: D= £ % -65,3)2.-.(—131—/3)(@3”3)' e

xx gy
P 056’31"2)( by"‘“)‘ F){x-‘: =/ %"IQ‘ contlus }o/]- (0,5, -F(“JL)): .
(-4,0)|0(-40) <O N/A saddle p+ (4,0, -44)
(-44)| (-4 4) >0 fy(-44Yy >0 |/ocal mia (-4,4, 1R
of 2z ~17d
Q,O) 0(3,0) >0 ,C,,(g,o) <0\ /oeal ma? (36 7€)
of Z:=1%
(34) ola4) <o N/A cavde (a4 44)
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