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lerotational Vector Fields
M 3
A vector field Fis called irrotational in o demain D ip Curf F-C in D.

?;smd ¢ < Corl 7~ 0

v’ Every censervative vector {‘i?ld i5 irretational. (' ¢! Potential F U/ICflel)

'n’iéﬁratioa in Vector Fields

Line mtegrab ore used to find the werk dene by force in meving an object along a path

ond to find the mass of curved wire with variable density. Surpace integials are wsed to
pind the rote of plow of o pluid acress a surface.

Line ln{e_clral

We need te mt‘f’jrate over @ curve C rother than over en interval [a,b]. Wemake eul
depinitions fer space cunves and the curves in the xy-plane.

..Sclpposa thet Tc(x,y,Z() is a real valued puﬂc’cl‘c:z -We wish to integrate cver the cuive
£ lgmg within the domain of f and parame(:f/'%ed by,

?(t):x(t)?*\y(t)}aq(ﬂ? , astgb.

(he values of alons the curve ore given by p(xlt)yit),3b). we are geing to integrate

this punction willy respect to are LGj{h prom tea to t=b. % begin, we first partition
the curve Cinto a pinite numbesr n of suberes. ( qu 1)

G

’ ¢=b (e cunve f(¢) partiticned nto
5?715((( arcs {‘lnf”l t;b?hc {‘y}ﬁf(C\(
Subarc s ASy.

In each subarc we cheose o peint
() (.48 ) and prom the sum!

n
 y (S :E{-F(ber,jzy)Ajk

45, ; which (s similor 4o Rjemann Sun.
(Kz,‘)k,%k) ")
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Additivity

Line integrals have the useful py eperty that if @ piccewise smecth curve ¢ s made
bj J‘ctmﬂsa fute number ¢f smecth carves ¢1,¢y,. ,en end te end, then the .‘,\{9.(,(
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Line Integrols in the Plane

let € be a smecth curve in the plone and
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The line mtegra( 4

)\{‘(x,y.?l)ds is the area of the "wall
(1

New, we tun our attention tc the (dea of & line integral of @ vecter pield f"G\cng the
curve C. Assume theit 4he vecter freld, :

-
Flya)= P(w.%)—ﬁ Qlya)7+ Ru.y,z,)f

has ecntinueas companents, and that the curve ¢ has @ smoolh Pcu'lenFtu‘/"(C'UU\/
r—“(t).-x[t)f'w j-f?l(t K, a<teb.

/he parametrization 7 (i) clu{me.s a poward directicn aleng C- At each peint aleng e
path €, the tangent & di is a unit \/ectL{’ﬁgngux’t te the path and peit ﬁmcj ‘a this

ds
{‘Cruard divection. 7‘ ¢ lmc hlteJ(Ct\ O{ the vecter f“ne‘d is the line ,/1{c9/(\l ¢ tlhe scalar
tangential compenent cf Falcmg &

(he work dene a'cn_g the subarc shown here is apProxima clj,
-7 -)

Fe Te- ASy |, where fe f(xizﬁ) andl 7; T (e %k.2,)
The {an9ent;al cempenent is given the dct,)/ccluct,
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