Note (6
Section |3 Conservertive Vecksr Feld

Real) - We learved :

(F (s Po\-\'ln—rmclep) & (FF s cmsafvw\-fve)

R the dowwin s
i Simply cowected

([F soieties CPC)
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Ex ( vortex field revisited ) Let FF = < 1+ Y, :t‘ig’ > be 4he vortex teld
on the upper halt- P|awe.

'D=§(2.3) : 3>0§.

Then
jc(:(,j) = -LL — avctan (1/3)

sotisties VIGy = =y, Te, JC (s o Po{'ewl‘?atl functon st F on D.
Thet F & onservabive on D does ot contradict He fot that F Ts

- - - -
not anservotive on all ot R mvus O, since the * conservotive -ness”

clelsew:ls o the choce of the domomn. [

Ex (Finding o potentiol function ) Show Fhat-
H—_(:l‘gj = < .'21\\-534' e’(, 3:331— STij)>
o conservetive and tind all the PO’&'emﬁcal finctions o .

S) D Since the damain of F & ol of R, which s Simply—comected,
(N F s onervedtive & F satsfies the cross—partiol  condition, and

(3 any Hwo petontial fmcions of I differ only by constart



& Cres—Foriial condition *

So F safisfies (P = [ & cvserwertive.

@ LE+ CF ".'-E A PD{'EMH;*' ‘mecﬁom c’(: F. Then

__a_'ﬂ _ 3 = # Constant of TM{'eara“’-fam

sfmﬂaﬂg ,
% — 33531 —_ STMS

% ]C(;t.,\d\ = /(g;é‘vn—-s?‘n:,) dj — :‘f:jg-\—a::-s:j -+

Since two answers must cincde, we may set

5(3)=C053+C, I/.C:O: e’ +C

'FOY‘ O CDV\‘E:‘l'aﬂ‘l' C, cnd hewce

jcfﬂ.g) = :fj?’ +e & Cosy + C.
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n d= may s+l | deloemel on Y
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Fl_l‘nd A Pc"'ewﬁatl 'Gmc'l'fom ‘(‘Tur

]F(:(.g.TC) = <‘%’r z+Z, 3_& +|>

Let § be o Pul—ewl-'i‘al e Them
(I) JC("'S'I) =[R(ﬂ-3.t) dx = :izﬂ_ =S 3(3*2)

(2) f(:q.g,x) '—'-‘/E(It.ﬂ.z) d:j 314—3‘%— + h@x)

(3) 7‘:(:!13.2) = fg(::.&j,z) dx = 33{ + %Ci + X + k(:l.j).

Sl_v\ce ‘H/tese IMQS"' I/Bu dMUI'l‘GlH&MSl‘B, we Inmvei

Flayd = yx+ F + 2+ C



S CF |7‘4' Parmwglﬁzef:l gur‘(:atce ClVIcJ gur‘(‘\mce IV\“’ecaYo\l
ection -
@ P‘HYE\WEHZCA Sur‘ﬁ:kces

" 1 * under
Der - A Pamvne:lﬁzed swtoce & te (wage o DC R u
o +he_ Wlo\\b

G D—F

where

Guv) = (2@, yamw, Z(UW)).

e In His Context whkyv ave called Fammz{-exs.

‘ ints on Hhe cylinder /
Exomple 1 (Ci‘.‘lh“deA VT e J 4
———L :L;_ & 3:_ — R;'- @ .::._::

1 i . 0.2), oand s3,
l'ﬂ\fe, Cg‘fh@lrlccil coordinates (R 0.z

m’mm& ers +g :VE .
We Vﬂa\tj Uuse 9 amal L OS P 5

4 - TER
G(0, %) = (Qmse, R sind, 'IC), 0£0 <2
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Emﬁez (Slahere) Poute on e sFlncre

X+y+z" =R

hove sﬁwﬁml cordiates (R, 0, ¢), and so,
We Wlﬂj Use B ond c} aS Parotme\'ers ‘{'D 3?\/& '

G (6.4) = (Reinp s, Rsingsing, Reosé),

i
| | @
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E)@mE‘e ® ( C—.m\oh) Pots on Hhe smrlﬂ

£ = f(=£. Yy) over D

Cown \!De ‘:»arqme‘rﬁzed La
G ey = (2,4 fay), (Y €D
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&) S—lucljfmj surtaces using Famme_'i'ﬁm'ﬁms

S“'amlfnj AﬁumFHan G DR :
(l) one "“O‘OV\Q (T-f-'?-j AOE’S nui' Pamme{'\rfzc 'Hne Same Pafh'l' Seufemtl 'Hmes)

(2) Conh“numb difterantiable (T.e.j XU, Yua, Zu) bhave confinuous Parﬁal
JCEVaHVES)-

DE'F LE'\' S ]pe o suvfolce Pamvneﬁz:d \93 G. D> Rg.
(1) Ivnajes &k  horizonkal & vertical lives n D under G ave called

3ﬁe| curveS on the surtoce.

(2) At o FOTWI' P= Gt on S

ore. '\‘amsw-l- vectors of P
(3 The vormal to the surface S s

N (P) = Tu.(P)xT,(P)
G Ts caled Y'esuhr * N(® + 0 tor oy PﬂTﬂ"S PonS.
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CQV‘_VQdﬁm A\w‘mfjl“ To, To, N ore funchions ot FeTM-g on S, we will
often write To(w), TyuW), NY) o denste these vectors ot

FGTH' G(um), ‘FOY' Convenience .

Ex  (Heliceid Swvfoce) Let S be o suface with parametrization

Guwv) = (ucesv, WSWV, V), -1 £€UuU€U, O<LwVL 2T
Vv
2T
G
- I

TThen
_“-lt._—_(cf-“ﬁ"u, STH'U, G)}
Ty = { —uswv, uasv, | > |
ond o,
V) k
N = sV SinW o| = (swv)y - (Cﬂﬁv)j +ulk.

—USMAU  WUcosYV l

—E—:(— J I{ S i C\ﬂﬁhdﬁr G (6.7 = ( Reesd, Rsinb, Z) ’ +Hiem
N (8.z) = {Res8, Rsiwd, 0)



- T4 8 . SFlﬂeYe G(Q.C#) = (Rﬁh‘#(&sﬁ, RSIW#SEMB, RCQSC#), 'H'C'M
N (0.¢) = (Rswé) €,

Where
€ = <SIH¢CG59, S‘(ht# s B, C&st# >

15 the uner radial vector.
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