


AS5.1
Veclor _and Salor Felds

A findion whose domain and rnge ace
Juh.scl-s of Euc(ielear\ S-space | RS. is called
a vedde feld.

Thus , @ vecder fiold T asseciates @ vedo
FGuyi2) with eadh point (xgx) in ils dman

The fiwee components of T are salar-valed
Craal- valuel) funcking TGy2) , Baluy2)
and (x4, 2) «d FCxygi2) can be expreand
in 4orms oF fhe skindard basis in RS &s
Fohﬁaﬁ) = F,(X,j.i\i ~+ fz(w;pt)j -l-fg(x.nﬁ:)k

If Goug2) =0 and Ti anfa o indeperyt
of &  Hen F redices 10

F(x(aa‘}.\ ’—-F,(xna.’i)i,-e ’Ez(nad\j
ad & s allal a pane wedor field or
vectr field in the xy-plane. 3




&% Vector [ields arise in manj, siluafing
in applied maths . Jef us Lst some :

The yavibft‘mal fleld F(xa.i) due 4o
Jome oba'ec:\ \S +he %Ne Q-F aﬂtddd@l\
that the obgect exerls o o wil mog
located at (5&'1('0!\ (x, 3.2\-

The g@dient Vi y2) oﬁmz salr feld
f gves the dredin anl magnrha of e
7(‘:&&3‘ rte of invease of f at (xyi2).

In particular 4. | MNJ‘LWQ 8‘34\'6\“‘ , TTxyi2)
s A wdor feld givin the direchon anJmM
o} the 3@(@34 rate rcreae of Henperdtie
T ot the pant (yi2) ina hea+-canc1~dag
medium . Pressule Zraiidr"s (ow'Je Stmilar
informalin gbout the varialim of pesure

in A flud sdh 28 ;M ar Mass of an




field lines (.lniez @l Girves | Trogectories, Stream l{r\e.s)

A path wil be a cuve Jo which the
f(eu s Wngent- at every poing . Such
curvey are @lled Ffield nes for the g’

eclor feld.
vector fleld the feld thay of F db ot
- S A %\5\5%

:’M ée?dﬂ on the Maal\t't'jb
e o, of Fat ang eint |
‘i')//f/-?i\:‘ on the olu‘recﬁm of the ¥iea-
\ e Field Lne through se
point has parameliic equa{(m r=r(t) +hen
i¥s \aﬁzat‘r veckr dr/db must be pralle( 40
F(W) for ol L. Thus, ig =AG) F(re)

for sme wecls felds  ths dff- egn can be
if\’reatawld Y fnd the feld Wnes.

gx NG\ Rey2) Sy = NBR Gy
%E- = 7\&\ Rk 3‘2-)




Sx = d3 =
f vy ) 2y Gy t)

fid the Feld lines of T=x2i+2dejiZL
Sola_
The field Unes satisfy %:%_.d_a;_

X

or equiwa\ev\ﬂ} Aozﬁxclx and dy=2zd2
The field lnes o Hhe ovves OF intemsadin
of the 1wd -Yamﬂt‘@ "= 2% C, and
t+Cy of p@mbdlic c»(l'q&g‘;s.




Veclor Tields in Phlar Coordinates
A veclor fied inthe gare can be exprad
in tems o plar wordinales in the Jorm
F = F(r,0) = (r8)F + Fo(ro) 3,
shee £ and B, defined everywhor cxept
ad-%e Oﬁ%ﬁl\ b‘x
r = cos04 + SN J
D = -sindi +cos0J,
ace o\ ue,ch wn the directin OQ 'mcrea&h?
rad 8 at [r.a]
V dr /40 = '0 and tnat G iy gust v
il 307 countorclockwise.

A e i polar equ&(\‘a\ r=r(3) o

be expressed in vector pafametric form.
r=rrf,

This arve s a feld e of T if iks

differential ngert vects(” 3



dr= drf - S5 do =drforddd

15 parallel o Hae field vecler F(r,0) at-ay
poit excepl the origa  hat s if r=J(o)
salisfies the dilferartial equation

dc - rde
e (r0) fo (+,0)



153 line In-regrals

The 'm*ez(a\s 550 f(xg)JA m&%ﬂ(x«a.z\é\l
represent the ‘ola\ amouals of quaMi-\ies
disiribstel over reqions D in the plane and
R in the 3-sgpce (n dems ofF the areal
or volume denslies ©F +hose quantities.

Tt may ha"ef\ af a c,uaﬂjn‘ml} s Jistribuled
with specified Ine doity abm a curve in
the plane or in 3-spa@ ,or with specifiad
area | A«\si\? over a surfo in 3-spce.
\n such cases we requie fine n‘r\+e3¢al.s
o Sur'pzvce integrals 4o add up the cchrhf'?
demerts and calcvlale the fofal quanwln'\l}~
det C e a boundel .conthvoss paramelric
e in RS That C is a smooin cuve if
it has a pametrizaldin of dhe fom

c= r(}) = K@\ + 4+ +r2W)l g-;




Lin interal I,

withh “ve\oc;\a" veckr v=dc/dt codigous
and pon2eo . We will all C o smath are if
it s a gmeoth awne wih fhile 9afamz‘d‘
}n\-@\a\ I: Ea(\o—i.

ad=tedthiLbz< - Lbai <Hn=h
an\\'r\} Lp e \0\7\’\'\5 \Ar,-l-"ﬁ"'i-\‘ O‘Fli’\e
Segmdl‘k ;Soim‘n), these points | and -IaLie\} the
imit & Jhe maximum dislance behween adgent
poinks affroachei 2e50 . The Iengﬂ\ WS dendd

Jas  ad is a emme of a lne

C in*ezta\ a\on% C Bavt'ma, t‘r\-lezfdncl,_j,
The line b\k%ral of a Jmeral funckon
f@9?) an be defined .s.'mu‘lar|}. We choose
a point (&.'*, 3‘,*,2;*) on J‘\e 4’“« ..sul:a(c 4!\:‘ D:m

e Riemann Som 5" =ng(x:ﬂ/3‘* Z;ﬁ)mr.\
4= IS\




If this um has & limi as max lAn|->0,
U\Jefdﬂa\'} e-r e far-h'cu‘s( choices o-r the
poinds  (x% 9y, 2¥) +then we lldhs the
lne integral of § alng C and dence it

S Jtagords

Evalsding. line Tnlegrals

The Lengih of C was evalualed ty4
cxere.s.sir\j e arc (evg“’\ elematt

ds = ld /db) At in tems of a paramekiaty
Cc=r®) , (aststh) of the asrve | and

ln’«eztaih} ths Feom $=a {0 3=b:

b
0
cf Flugi2) ds= § feeee)| 45 |4
4

&t

/'Zr/ \\
\\;



Tbe. value of Jhe line w\’reata\ of a

—?uc\c\\m 5 q\m} a cune C deperds on
£ and C but aot on dhe pard\dler way
C s eparameiriged. \F c= L), ae LB, s
another parmetrizalisy, ofthe same smooth
cwrie € then any point r(¥) on C can ke
expressed in dems of the new @aramelri talin
as r*(u\ ) N\\efe M depa'\&{ on 'Lf u-—Ln('b).
\f c¥) hacas C in the (same direchian) os
(), hen @) =ad , ulb)= B, and dullt>0
\f c¥) draceg C in the oppside direction
then w(@)=8 , u(B)=a and duldt <0
If\ either e,vm"‘

5 ,e(\.cm\db\u ywzw\)\j’ gef ot

S Feton| 35

lJ .




