Chapter 10 Vector Inkegral Caleulus. Tntegral Thearems.

104 Lne I’Llﬂﬂrﬂ"ls-

We rbprcsml— bhe curve C /9_7 Lﬁz /Jara,melrn'c rcpn!Seﬂ['aézb’ﬂ
(2)  P=< 2y, Ylt), ZIB7 = xtbi-+ylb)j+2bk, a<bLb.

The curve C is called the pat-h of mt—eﬂraétbn.
[-):?(a) cts r.m'ﬁ.'aj P(J’Lﬂé and B rib) its {:ermm/PW

C 5 now orented . The direckem g’am A to B, in which ¢ tncreases
(s called Hhe positive direction onC and can be markeo by an arrow
(as tin Fig 2/Gc). The ponks A and B may concde Cas in Fuy. 2194).
hen C ¢ called a closed path.
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Fig. 219. Oriented curve

C &5 called a smaoth curve f it has at each. pant a urnsgue bangent
whase direckvon vartes cankinueusly as we move aleng C. “Thot 1s
F) (D s deflerentiable and 78 ¢s continucus and
F(t)+ 0 atevery panl of C.

J;'L éhl's’ bao/@ ewxy pal»/l.oﬂ ml-ejmhbn oﬁ a {cne enlcym/ ts
assumed Lo be /DL'QCCWLSE Smmé/l.; that ts, ct consists aﬂ ;emtfe_/j
Maﬂ(j Srnaol‘/L Curves .

For example, the boundary of @ sguare ¢s precessse smooth,
C‘crnscséma of Powr sm GOM cwrves (the Four stdles).

A lene m(-fgra// of a vecler Puncbion ? (r) over acurve C: 40}
as tn (2), s defined by
(3) { F(F)-dF = £ FFW) - Yot

In terms of caanoncﬂ£‘S, with dFf =<dx,dy.,dz>, Farmula (3) becomes
Jo T @) dt= [ (Fidx+ Rdyr Fdz) = [C (Rl ey 20 ) db
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'/2 Calewlade the line L\m‘eyra,( fl_'é( ). dF.
425 T/ T s a./’rrrce %3 Les l—he wicrk olome
n l’he dcsplaoemeﬂl Ot[cm_g C

4'7)_ F - <y 13> C %B/Da«ro/:a[a.‘/ s
/;"amﬂ(o 0) to B(2 20)
Solubion. C: r(t)= £ e, 562> , 0<t<L2.
r/) = <, 1ok>
=< Y3 x3>
)= GEED? L3 > i2c B3>

E (
éf‘m o = ibfc?(é))'?f(é)dé
- 62 Z126t3 B3>.< 1, 106> Jdt

-2 (2563 4160 L7)dt

E /2564+ /50£‘5 ZQ _54L.
3_ L_: as wn /omblem, C /41:/»/) A(o,0) éraz'g/zé to D(2,0),é-/19.n_
425 Vﬂréttaﬂj to 3(220) v 8
Solubien. C= C UC, 2 C,

where C,: The st mght Line ﬁ-am Aw,0) te D(20) &

C: Yy=0 0<&x<2 oA 2p x
C, - F (&) =< X)), 9)>
C, V(g t,o0> oagktgr

/(&) = 1, 0>,
- < 93) )Cg>
F(F(n)=<L 0% e3>
[ FtR)-di = IAE(#(f))-?/(E)Aé
a

G

:42 Lo L3> L10>dE
=/c;2(0-l-0)dl‘ = Q-

Cy: The straght (ine Fram D(2,0) bo B2, 20)
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Cz-: =2, 0£y< 20

C; Pl =< 281, yor>

CZ.- Flt) = L2, ¢> ,0<t<20

T rr(€)=<o >

F=<Y3 x3>

F(Fw)=<t3 23>

fc F(F).d7 =/b/-:‘(F‘(e>).F‘/(b)de
2

a

20
=_d/ < t23>.<g1>dt

2 20
= [ gdt=8L]. /¢

S ER)-ol@= [ EF)dP +f P dr =150
C C &

Carrz,nan',gj Pmélem/cma’:)’) we have he somme
veckr Puncten E: <33, a3 > and the Samre
wnetead and fersniinal ponks bl we
have olcPPorenih /oa{-hs and dcfPerent values
fcr)'é/te (o2e t}zfgjrz/s.

In such a Case we say that He line L'rze‘cyrz/
depenls an path.

In the next seclim (0.2 we fnd hal L
Some Cariclebions are .s'aée'sﬁzea/, the Line th'ejra_/
witl be Lhale,omalm.l of /:)a%.

4 F=<x%4?>

C the serucercle Pram A02,0) o B(-2,6), ¥Y>0.
425

Solbbimn C: x%py?=¢, —-2<2x<2 y=2gq g/ ’ EF’
C.r(t) =<c(t) Y>> -2 Z

C:F8) =< 2¢ost, 2sent™>, 0<ELTT (whyt)
T/(L) = L-2s;mb, 2wst>

Focx?, y2> = F(PW®): Q2ast), (zs0t)*>

[ F(P)dF = [bF(Pw).7a)de

:{ <Gt §sn?t> L2sent 2aséSAt = - --

i

0
Fl
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—_ N > & 2
2 o<z y>,CF =Cast, smt, £ fram (00 Lo (104m)
425
Solubieni. T(o)= L 1,6,67 » F(Lm)= < 1,04TT)

T =L 2,,Y> - T (FU) =< t ,co5t, St

Frit)= £ —sint, ast 1)

ft— (r)- o -be'(rU:)) () dt

i
fé Zt st stnt - <~s«ant, ast, 1 >dt

i fL’v (-txint 4 w2t +sink)db = -
a
o,
il )- = {wsht, .SMhH CZ_?,C H'Lesfmtghf Segmezzlﬁ»am(—)(ogﬁs

ks
b, by b 1}05(2)4 3).

Solukon. BB - <2)4»—>
C:rt)= <a+tb, ,az+t62,a3+ebs>
) = Lovrlt, O+ 2 At o+L lc> o<t <1
x 3 z

HOERETE T 3 |
< &
(7 (k) = L Coshgt, smhlt, e >

—

TE¢
>

ST

J~olT"-f"F (F (). T (L) dt

—f Lashlt, am"eezf>< >Sdt

e
4)
=f\{lwsh'—t-+'_smL-{ _'e“zL“)dt-
g 2 2 Z 4 )7"8
= sinh4 ¢ +Cash<'7{--f‘5§é 1,
:&hblz+wsh£+e§— 2.

10.1 Line Integrals Page 1



