8.2 Line  Tnlygals
ek C e o turve v R> .
axt \QM—\»L\ n ?Mmeﬂn%—d b\a
0 rle) = &X

alS Lh

(o), % L), 1(s))

Lob Fluy 2 be &
B varcable force held.
we want compAte,
r(ﬁm,,\-‘“bv) e work dowg Ln
moving an oby ect
alony Yhe wirve

% »
Subdivide C in n-pitcls

and  OgpYOK ot Yhe work

each predt.

Do Lek Al = r(,@h\ _vrlsw) ) —HALV\
s i
&6;-2-5"‘:!‘L U-)LT-' ?L'An‘_
~ o The Ypda) werk CO7 be a,pymxderLA
by adding all Yhese Wy o -
L = i rp * DY
=i
S, we dehme Yl oral work W as W \emak o} Haes
As = ©

o, oY e,qw\mlmuv* no
L) = rks\cm}-—rtsh\:




SI ]

mee T s ?mme}-&n‘aei ]O'j ore Wugth
ro ‘ |
%2 o aunt dampt vecdor T

nN>®

n
W o= W
\im 'Z’ g, b tan bt ok 40
K=

~ tonsiovent with

vector )
The Work Jone i MVINS an o
the 90 oAV ALY echon 19
W = & = Tds
C



ol s L xle), ik, z(e))

Flodt = xR, o' 1), 20D dt

= £ xX'[¥) AE, y' k) dt, 2! (£ At
= de, AV)/ A"&B

and ¢kt - ar

- (Y% % 1) = 4-' 2 9int,
Aoy = ( —2oint ob) 2009t 4b, _;:_ﬁ Ae>

o o LA)‘; a‘"))
T.or= 4 o2l M ¥ 4 stk dt ir_ia\t
4T
_ (4 v = ot
@ 410\
ya'” 2 'LT\—
W = g &z\sr,... o = 4‘c+L\ = gT + 4
> 4 g \o -y



—

—

Civeulabon
Y echor % elds.

Another gxample of e integals of

Leb ¢ be a closed cure. The tivatleton of Falow ¢
% & MmEAsuve o{l \/\ow, much oQ_ We vedor ﬁ,'eld pounts

e dirtchion of C.

D_e& Lk ¥ be a veehr eld and Lot C be a Closed smooth

oritnted curve. The Ciratlaton of ¥ on C

LS

S . Tds |, whee T 0% Ve unt wechr tangint
C

Yo ¢ ronmsistent ot Yhe ortniadon.

ek O be U umt tircle
Tid e troalaton on C

(o) The vadiad vector INYP
T = 4duy)y

C.rl)s Ctost, sintd o £t

Ex

S k)= Lostnk, 0ot
¥ (’Y-t“sz { tost antd

{_cost, sunt) ¢ (~S'nt;tvs{') PN

Tdr=
= Caintcost + ok cost) Ak
s 0
1T
e, (leulmjn‘ov\:& ?‘o\f _—

>t
D an

with  coumtirclokwise on'intatén,
oL the Yollowing vecwr frelds.

(L) The wiadion vector freld
F < L"'fj/k.)

- Ar = L._. ‘»’y\'\:) COs{:> ' <—- ﬁ.’n‘@(mﬁ
_ (ot +oSt) At = ot

2IC uc
Caveu ladon = g ¥ ar = SD”UJ
- 28,




* \W‘* °!r %‘WD - dtnsional Neckor %‘eids.

Arother U tntegal Mk we will ‘7}%/ = Y
oW uﬂf«u\ we keaate the compnent of & vechr fild
bub  vwshead 6f_ mk‘,“‘a Mu MW%M CO'MfDM'Lt/ ue
tike Y wormal tomprent ©

S?.n As

-

\LPJ\") %’Y‘ﬁt ﬂ\tg')'vu Whieh V\DY‘W\A/( V,&CA»D{' Ul wrll uat.

SDW‘-Q YW‘L’\'\‘O m ‘?’0( W qu,n+'.

\)\)P/ Wl\ l\ ‘g\?f no w [‘,01/\91‘&_&/ ? X—D b{ A \1«00— A.Wnﬁl:w
Jedor Aeld.
. 1L Cs & clostd CUrvd, Yun N ol e Y normal
A ward along Yhe curie.

B Viche Yt povwis P
n yerpndiculr ¥ T with Inl=t

TE G nt & closed LU, Yue unit normal yeclor poats
do e aght (when vy Lwed X om aloove) as Yhe turve is
Yhe ?pgt/h‘vp, A;‘N.oh‘oh.

Feavin 5&0\ n




—~

Lot ¢ be oo QU ot "ﬂﬁé%ﬁvﬁlg A meHn' ze A Iog

e \.QMchW
O vl (xl,Y y £
> T os ol 4*““ oule P
m\ ] et 9] | (91

Lt X W o
T covgmek N, L s <\r‘£+>\ \F’Lt)\)
ad ks LpiP H>

A 3\ AY—

* \ ‘W o
_ Txlb = %' (), W® b :</—,
Thn W \\"U‘-')\ it ‘

‘ W N\l dt
N ds = L /9 le
SCE e S‘—F | )\ ! \r‘(’c)\>

- g—_\:‘ . 4..5\(_&\} —-‘X‘L’h\> PAS

T - 2,40
Ul < / b L ‘L’c\ RV (Jc\> At
S ol &@Uﬂ, gy + S
—\) (08
C b Q)Uc\ x (&) At



Dol Flux.
= The $lux o} Yhe vector held ¥ oacwss C s

;' ﬂ A‘D - b \ \
. (1w ) - gl xle))de
C Je

Bx. Fing Y Hux oacwss Y unt wircle
Wiy Coumtirclockwrse ortaniahion Yor Yhe

Yo llowing veckor el de.
| Uo\ The wihon vector beld

(&) The adigl Nedor dield
’; od L$11> X::'-' L——‘jjx>
o (le\s L tost, HinLY oL TEW T= - oint, cost D

¥ - Qoe‘h, ‘a\'n‘\'> w
< % t.nds = %\@“""t\(‘%ﬂ" cost
¥ k\=(ost = X lg\= =90t C > (_‘)Mt\]%
Wle)= st = Y g) = ost

L 0

Z

29
&Cr;. nas = X QLCO‘»’C\(_CO%’Q—' (sink ) (-9t .
0

YA
""& A-h = 2K
LY

codiad Kb 1 aligned with nocmal ‘
Jeckors wn € YW ouord lux £ Taa wlahon Hld szr
Ve orYogonad o &
~ o) pints o4 C, Yhe
- ontnd  Hlux aewed C

'  ZEL.



One wo w integal we will consider.

~  Thnortad o} & vector %‘&M, u—-’: onsidr & 5calar %ud.

(3o 9L

Del.  Suppos¢ Ve otalar- valued Punchon £ is Aefimed on Yhe
o 5W\00-¥l/\ eurve Q? rl,{?\: LX(.b), '&(5)>/ PmmL-I-LfL’i.t/ b7

B Grc \wﬁ% The Une integmd o L over C 15

g el ula) ds = Vi T BlxL), glsd)) B
C =3

A->D
Y Yu's Luud exsds oV all ?MMTMS ol C.

‘vaw\
2 s said Yo be intesmlble

wwn Yhe Unmit  exists,
on C.

o C r(_Jc\=Lth\,\th)>
b
= & P ds - & thlg\)\ﬁtt\\ \ e D] At
C

O~




