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Title 8 Line M'lfjro.ls

Section ©  Stewart (6.2



Defn ° A vechor -‘:-‘eu on l?—s is a fon F At a..ssc'jws
b esdn \om‘/\{' (Kly,%) a vectoc in LTL‘.

F(_le,%\ = ’P('k'fl%S; + Q(&'l)/;}‘; * RC":}‘/?)' E

Notn © * Let ()= x()3 + yw i + 20 R be a parametrc
3
curye I1n [R J:o.- Seme (Cuwrue C and a.sé-‘-[:.

‘-_‘_I('.E)c )(I T 4 7’; -« 2’ k. is -H‘,e Ue,',oc.l"l')( Q'F L



Defn ® . Sc Flmy2) ds
L
- [t 2wl e
L j: .]f(xle},y(é),%(é)){x'(t)z-e 7'&)‘~ W d¢

/Ilm's iS Mae line in‘l‘ejf‘al of :f q\o:-?,
/l)'u's owlf Je‘)omlec( on Cj wo'l' J{/»e Famme+eri?a+.‘on &i



€xaMp|e,3 Come{:e Sc xz"')’ ds where C s the s'}'ra:‘yla'l'
line fom  (1,2) o (S,4)

Soln ©oEw = (1-t)- (iv2f) ¢ £ (53 4g)
< (1+qe)s - (1~2¢7)

S xteyds = 5, (o)« 2426 )48 A
Jbl (16" + B€ ¢l +2+2¢) 20 dt
= 5 (B3 ~uere - 3¢) |,

= {2 (5-3%)

n



}Qo‘l’\ng - C S cwrve W/ A-‘fﬁdhb(\ amd, ?GA -Fbu.ow$ MM’S direction

Deymg ° SG ‘:‘—(X,r) AX = n-.poz'ls :gcx(,‘t l,y (£i]) -A'X.‘
= Hr 0 B ten) s I (47) - A
= 0, fxeer, (o) - x'(8) db
AK{ = )(('6:) - X(‘éf—t) ) A'é;' = 'Au" - '6»'—\
'ﬂm‘s 'S M\e l-‘ne .‘n*'?jm( of :ﬁ aLM-j C wrt X

8o Hep)dy = 5 frxew, yeo) - y'(e) di
-ﬂ/\is 'S J"\e L‘ne s'n"'?jfu( of :ﬁ a.LMj C wrt y‘



EXamPleg SC dex T ¥ d?’ = \[c yLAx * Sc X 4)’
where C  is egibhecr & e Co W/
C, = line Sfj ment from (-5,-3) b (o0,2)

Cr = acc x,'-"l—yz foom (-5,-2) L (0,2)

Sone @ Draw




0 Pararm cwrves *
F®) = -sU-8)7 + (-30-4)+28) 4
= (_—§'+ S'tX’: + (5{7'2)3
B O<ctel
Co(t) = (U-¢%)3 « (#) g
L -3¢t 2
@ (,om{)u.‘l'e%
\ 2, t
j‘c| y*dx ,CA), = L (s’t—ﬂ S d¢ +L (st-S) sdt
s 254*- 30t 49 use-5 d¢

= 55, a5t —ase e dt

= -~ S/



Jeu yrdx + xdy = Ja £ C26) « (4-¢2) dt
R A I k-

= LLO -(—S/G

=> ﬂine fn'l'eJro.[ will jme,ra“7 Je‘)wi on %e.
M not Eiu..sl’ e end Pom'l’s,



RemaR 3 ° S-ci dx = - Sc f dx

< b/l Axs , A)". wi bl c,lnaMJe_. i:jn when we

feverse -”43 or.'enl'a'l'-'m/ Aire¢4rm o‘p C.

Defn ® Let F(k,)/) = ?(x,y) 2 @-(K,)')j Le a yectos field
The line in'l'ﬁc‘c.,[ of F a.Lbrj (Jircc,-l-e,é) C s

jc P(.K)Y) dx + Q(“/y) c;y
b
- I ey ww « azw) ' dt

= [® @) - ) dt
="' SCF. A?’



EXamPl&: Spse fg(x,},)=2_x"+ 3)/1 ad C is  umt cirele

joilj in
Co m()wl'&

counder - clockwise direetion .

§.ut-48

Soln * F’(‘L) 2 cos#)Y T + sia (.'b)j
° Y= —sin(®) 3+ cos(*\g

. VE = Ux 7 + éyi
Sc V:F d;"‘b = S:‘ ("l‘cos(.'k\J GSMCE))'('Sin(‘ﬁ),cosLt\BJt

= S:w 2 sin (&) cos (¥) dt
= Sin"(—k) ,:w

= 0



Defn Given a uw"bs' fed F(»"/)‘;%)

b
5 F.d2 = J F(F&) » #/Ct) 4t
< o

Tf F=P3+ af+ Ric , dhen

F(Fe)) « ¢Ct) dt
= (Ple@)) x'(2) + Q(ree)) - y'te) R(e() - 2(€))dt

= ,
5 F.de = Icde*&éerAZ
<



Ekam‘)le,g F(X,y'%)z xy‘{ + y%i + €X r(,
)= ER sty Lo 0t el
Y. Frd2 = ?

Seln 2 Sc F-de = L(f’, ¥ ¢4)- (1, 2¢, 3¢Y) de
= Jo gt e 2ee328 W

- 2%/y4



Rewm 3 j‘o F-d7 measures lhow wuch curve "jaes w/ et

-:joes fja.ius'l “ e directon of F.

Flc®) L '®) => F(c@®)): #'(t) =0 => Jc_ F-d2 =0

. Ar:jL& Lehoeen F (D) and FCe) s less 'H‘M qoo
= Flr) - &) w0 = (,F 1 %0

Lad * . -
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< O =)D * < O
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Example’ Flx,yl= X3 * vy g .
C = spical, TEI=ZcesB) i« £sin(t)f  DLiten
J\c Frd® hae whet s:‘jn ’P

?o‘n ° °




) = (cos(e)-£sia (1) 7 + (Sinl) v eos (8) ]
. S,,' (GOS('HJ Sin (é\} . (COS('Q -ts?*U:)) su(2) « 'l:c.os(.él) dt

2TC

- S° cos* (4) = Leos@)sm(®) + sin*(2) + £sin(?) cos (@) dt
LT

= J‘o I dt

= 27



