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‘&“ .S'\'bm‘ —“\eorcm
I Ahis  sechion S will be an oriended  pieewrse -Smosth .surfa, bounded
by o simple closd precewite smosth curve C =05,

e oceiation  of S induces the pusitive orieration o\? 5. This means
ok '& o walk  in the pesitive  dicection along 35 with Your
head  pw W m e dicection of W, (twe unit norwel vecter oﬂel\ﬁhs.S)

Then e S\N’fue will o.\wajs e on Your \0[‘\.

S

Stekes' Thesrem  Let S and OS5 be as abeve. Let F be o
yectoe -ﬁe\d whose Components have Continuwow po.rha\ derivafives.
3 s
on Gn open Yealon in 1S wa\wms S, Then
[ Foat = [J con¥ .43
9S S

Remay k Tf S w f\a.# and Les In  the xq-plane with upword
orentation, then its  unt nocwal s '\1, and Stkes’ Thm says

ff—"-d? > ff cwrlF 4§ - H(cuf\f—"B-'ﬁ dA,

9S S 3

which 1 'P«ciSe\j the vechr -Fum cf Greens Theorem. So Greens Thm

v rea|y e spec\al cose ,{2 Stokes'.

kel Use Sthokes’ Tam v evalunie “s cuc\ F ~d§, where

T:'(x.g.i)"- o' (x?y2t )1« x*y3 +x*2'k, S 4 the Cone X‘-\)\jti'?_‘,

0¢x<2Z, orented In Yhe directton of the pesitwe x-axs.

olutien . “ The vor mel  veckors powt v dhe Cone.

g The voundory  Curve 5‘3 Sy 2= ‘lt*‘:!\ © y vy
x=2. THS Curve orented Counter - Clockun e

» when vitwed ‘?vom the  positiee  x-ays.
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R 51*211:4.{) xX=2
We Can ?o.r(me’ﬁ".';e oS b\j
\\_‘/ > Yl&) =€2, 2 cost, 2sint>, 0 ¢ t<2w.
dr * <o, 2sint, 2west) 4t
Se, F(FW)-df =~ <taw'(32cstsintt), Jcost, 165in* £ ) <0, -2 siat Leostddt
= 0 - \beestsint At + 32Sin*tcestdt
T, by Stokes' Thm, S5 F.dS u given by

4
f F-4aF - L“ (-\b CeSt Sint + 325;n‘t(.os\-.\ dt
oS

2q U= Sint
= L Closint *32Sint cest 4t dur oSt dt

= 7 (-1ou +320%) du

-0

Notsce Wnhen we use Stokes Thm  n this  diredtion, we only need
o know the vales f T oon 95, TThis means tnat kS, = C=9S,,
Ord S, and Sy Sehsy ke hypotheses of  Stokes Thm,

[ ol = [ Foar - ] w\a.aﬂ

S

We con use s ‘Ftb\ \'? ™S Nrd 1o mkarc-k over gne Sur
Yui eo&shhdcjfo-\c over Oncthesr "F ‘\‘h‘j Yove Yhe Scwal \oo\m.divng,

EZQ"‘?'EI Use Stekes Thecrem o eveluate ,ﬁ; curl 5-43, where

?‘(:cg,l)—- <e™ % x*17, S i the half & the elipsad Zyreyt e da®y
That les b the right of the x2-plane ovierded 1n the direchion OSS
The positive y-axs.

Solution e boundo.rj L rve qﬁ S x*a 2* 2\, y=0.

z When  yvtwed fmm e xa-plane
« the cure ) prene clockwize. Thuy
DS parametvized b‘j
Flt)=< Ces(-t), 0, sin(-t)), 0¢te2m

=< cest, O, -sintY, o<t £2w.
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Now ¥ =< -sSint, 0, ~Cost » dt
FlF )= <1, gtostant ot sint )

F(71v))- a7

n

(-sint + Cos®tsint) dt
(1 - cos*t)(-sint) dt.

L‘j Siples’ The,
f cunt®-45 - § F.47
§ 3s
r’
T J’;“ (\’C053t>(’5int)dt du‘cisg,tncdt
]
- [ (-u®) du
= 0,

There are  nstames (wmuch \ike CGireens T\m\, viere ity
\LSQRJ v we S'\\kﬂS' T\W\ n . PN o??cSHe diectran,

Example 3 Use Sthkes' Thm + evalate [ F df, e C 1§
orented CounterClockwiSe  uhen  Viewed fnm aoove.

?(X.xj,i)" <2y, X2, x14?,

C % e cuwe af nier sectivn og e plane 2:=ytl and the
Cylirder  x* +3‘ =\
Seluity

W? C.om?vd'e

cur| T = Ux <2y, x2, x1y2=<l-x, -1, 2-17 .
! Then Wwe Yoke S 4o be 9ven b\3 q(xy)= Yy
with  x? 4yt <L Then
j?-d‘é = S\S c,w\f-:-dg = B (-(\-x)(o) +(1H( -er’L-‘Z_)
C S Kure)

- e
XMy ¢

2 ]
= Lnfs ((S,ne'ti)c drd9 = T

Cuyrve C () an e“iPS'e in the ’p)ane 2--312.
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E_’_,—EQ-&PJQI Use Stokes' Theorem v ewluate .J;-\':‘-d?, where
F()(‘%)"(X“j, '3LX‘, )(\57, ond C U he curve ol: mersection oF the

\mj?er\oo\\c fpo.rc)ou\v\d 2=3" % ond the cyhnder )(’--i-j‘L =), ovened
counder clockwise as viewed from above.

Salution We make S Hhe part e..\: the Surfue 2=yt Hhat les

obove the disk 'D*{(x,.j) | x‘ﬂ:\"ﬁll_ Now cur|F = {x,-y, 07, and
we use 3(1,3)-3“-;(‘-, ’B\j Stokes' Thm,

[ T-a7 - fsf beiE el
‘J‘;((~x %y +3%33' +0) dA
- Li (2x* + 2y )dA

e KR RE XIS

n
=
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