i

The Ghakc elochr, Jreld couted be toumed as €l
o Cathmgiabr, Jogd 5 produet by o S SOTC
ot budion.

A Hpiad eltmplo  of Auh o bred 3 found o
Cakm&z-rw(j hde.

Unit T - Stalic Elechic Feld

OppUlcations et elechvshalres,
® Bledsfc Pewer transmise s
o X”rcua[ Maockunge

- L’gh\—nmj Pwtechion

o - : N
| Cbjective : To know the mathomabical tool T
MM :E %Lps bo Tecd|ize Ehre E'ec(nromo.tjmb-fc cenweplbs

o Vedor andlysts o ymalhomattiad et Wit ot
QLQCHDmQﬁn?J:?L onlopts ave most ConVanen’r% @XUpyoego [
“ A @m\i}g an Le exbhoy stodan  or o Vool

A sclon B O Ouantity  thar  hos Oy omgnttude.

§7 . e, mg 8s c&?s\'on(,&, nglmve
@lockric pokentcal | |

o

A vetlor b “WW‘"H\‘;{ ek foa both mqg}mj;w;_{
and. ddaction

. ’
E? . Ve\ou'y, fevea, O\?sP\aLmezr\k
= b e eleckic frelol CnEemf\g,

i

: —;PDY scallon —b’e,ools N

I

elech? 70}3,7-}-,"01 80,



TS

~ Vethor Prod & Gua ket fore on a b%@j &/S)Daw_}
}W‘bda os haudodrops & the MaFLLML

k it Veckor :-

T
i s‘ unetk  veckn ang W fs OIQ‘FAQA as a Vechy uJ&Q!Q
#ﬁ,,\m 8 anty, ad it diacken 8 aﬂmﬁ A

A
VA

A
a =

p—

A vehy @ Costesian Cvec\-ongulmr') woordimakes MOy B2

vepresenked as

w

‘—Kz A1Q:(+A3q’9,\_Asz or (A’*;A"j,/%z>

Mo, py, By e (ollel  Coporecs of G 6 Hhe o,z
oosdivales . 0,0, Gz ge unk Vetlor s,




Yeuly_additor and Subbackon.
vedn addiffen L

. ‘&tll"‘

u A‘.' (A,DAS)A‘..)W B - [51,39,31.)

ol w'.“.i'

- : A
Ce W)y (1189 v (harBe)0z

swbhva chown "

-d. - .
N D:A-B
B2) az

e

B e
| Bu-Ba> ot + (Py-By) ag © A2




Position and Neetance  Veclor s

A it Pin Cowbesion  oulivates ey be Yef’raa\td

vy @Y 7).

0 A PQSU'?on veckor  p Lor ruclius vethka) of prfak 8Phms

d%mmf as e divected diskanca ﬁmm b ot o L i
> T
' 2 < o PL? l{[S‘)

Hhor . :

3 Y,z

¢,§ too (wml's P and OO e @Mf\ by (p, BP’Zp) and.
c&q?%zf%,) (5] dkanee  veels (o <se,‘9mh"on vecto) 1S

"’mz stp\acgmgn,t £rom P o 25 At P
‘ "fm TR - VP ‘ '-GL
. LA A
- czﬂ—Zp) 0z

- (rxa rxp an + (98- 991 qj

- 2 2 - 0(
Vecer Mulbiplicalio, (o~ 217 aidx (a9 5 + (22-21) G2




r Scalpy Hoaut e ALRB,
ot produck of bwo vee
Dok Procluct + The dot 9
— T
‘Af‘ A B *AyBgJ« AzBZ .

Az
) AP
Aowd B ave said b be oﬂ’t“"ﬁmd J

'{l‘“ each othe; .% A*B s,
s Commutalive Pewo : A-B= B.a
* — > B
o Omhibubive fouo:  p.(prc) = A B+ A-C

SR CRERL
R A=

a‘l-aaj = Qy.0z =8z.25.p

-— -

01.04 _ py-aq_- a,. a, _ )

| Wi ]

Capses P‘zro olucl: Vechor Procuct

émss pmdml—, of o vochops A and. B AXR e ‘d

Veckoy q,wnh? (where megatide vn the onoa of He PMAW»QD‘jM)

& dwection of advane oF @ gﬂy\k\fm\&al
% Axe = ABsinB,,. a,, 830 13

i S

On s & ol veclm rosmel b the  plane contabining
Amo\fb |

SN e ok w)




i
L

o Lt (s  dishbubve

Ax 18+ - AxB + AXcC

. AxA =p

0 Xy = O
aj z aak a’l:_az Guron = o
qsxOZ:O\'t 3
r Rly .
i Salhake) 4
Azxay =~ @
Z = A .t
- Ay (M\m i)

COOYdina\:a 5js}:emg on ol (Tﬂamx{)o)trnah'cm

Tmeortane of coDvdimake Syslem f, the anclysts of -
Eh—"-l'wma-snz\ﬁc Feldx -

Objectives :
W\d wordi nake system 57

p““a sicecd Guen bies CQP-DLU'YL} with ElQLhD’ﬁY-Z?
cond pme . Th ovder

_vekice o071 qﬁmoﬁws of S)Qau—

L PR TN e Qquanhbies,

Ar)éha\

te describe w2 .
to defne all e poinke d”'ﬁ/“"’%

e | able

-‘Tfm‘s' A y@iu&m  un Appwpq»fa_,(-e Coordinak e

Wmofﬂw7wo&.

g i
— ' N wld ch Hio worclinod=



y

(axkesian Cooadinates (7,y,2)

("o(’(j,Z) &
as
A point P an be W/PYW@O

'ﬂ\&“u:mae,& of M vaudbles are

w0 LN L o

~0ZL z L

A vecks, Uh covlestam 3 wutblen of

@M, A’\J, A) o Axajrkufr/‘)y 0(1;4— Az ‘/;‘Z_

Cy odoy Gﬁ tindial  Coorclinare  (F, ¢, Z)

9 \Ooiv\k Reil S quesenbeoe as (@, (j)) 7 ) ' .e ’s the
vodins of e yYndes paming  bhwugh P oor Hie
Yadial dirance frm the  2-0085 .

é o e ozimuthad Mj[g_

, meoswied foom He 2 anp

Zath, 14 a
ame  os e Cotlex fpp, ’Syi-e,m

(~

0

D¢
OécP

A
=]

2

j‘f =2 £ 7/ o©
f
)

,Af ve tho s Cn UaQL‘\CU*CRQ ’3’345&» 4

|
|

,} ;.

5 (Be M, A> o Ao dr s A dp g p o

. g
Rt o e s GO



ap. ap = @4 g
ap. ag - 2¢. %7
a(xa¢ = az.

dq x @z = G(

az x ap
2 ch

olaki
Delakonsup Wiwazn  Hhe voriabler, of He (oot
Cylindwical '

. (0,d,2) of

$ = res (90

Colotonhlp Lebwesr

(Aj,A—:! A2

4 &.r-A?’ A.a?
Ap - {hrﬂﬂi’ 975”‘4’
Ag =A-0b

s

‘4

(xy, 2)
@g,’G{M

o = P osd

ikt

ae @b Sz
ax COS«’ —31’!'?




[ A*W cosh -Sag O By Pe
“ T S s 0 i
Az

L Az | 0 o ! J

Spharicad  Loordinates (¥,0,4 )

Poat P 15 vqneseu-eo‘ os (wB.&)

o e te délone e the  oigin o Polnb P oy
bhe vaduw of 2 sphere.
4 Z .
& (Ca\leélou fola i)t Lilthe culﬂla loebweain 2o

and  psHon veckoy of P

d 16 heoswied kmn fhe 2 g ( $ sume az?muwmg@&
Cylivdntid  cootdinata)

O£ ¥ po

I~

IS

I

O_L_Q
0 2 b 22TT

A vector A o grwmﬂ_

(Aﬁ AB,A‘D or | Ay dy+ A9Q§~+A¢ a’%

Oy. oy =420 A0 = @y, 24 < Qy X qa,_acp

*

Oy a0 = A9 23 = %%ar= O Ay xag .q,

Qq X Gy é_‘d'B " /




————— R

| 3 Ro lﬂ“nlﬂ'F betwoen Corlesfan  and Sp,h.ufmﬁ-

: r—-——"""‘ x -y 5in0 wusd
3 19“.1!‘21.

B ¢ }lan m—@v’) = 780D sfnc}

«r};)
Qt bm("/,} 6 z - vewsQ
Avz A dy Ab - A.od Az A.nl
"r P Ay stnB oosd A ﬂ‘y afn® aind + Az wocd
3 &1 99 z 91 QQO»LOSC‘D -2 gymge g(n¢ . stfne'

n¢ o Q‘and - gywsd)

Tr makdx ’wm

[ 57n G ws(p ™M@ sind cosG A x
) A
- ws9 wsd (050 AN =g J
h

o | e

n

Inveuve ‘vmbplmaﬁm;“_ A}

LR BV

A o M

v

./ ‘VV' r‘)/_n

e [




I | (alulus - W

Veckov
Lechnf and.
Ob)!divq: T Jear the mathom okl ol RIS BRS
W opplicaifon & Elachoma nebics
)'D'“ » AM—O- A VOL.UVLQ,
T forential gth
@ (ovkeslan Condinakes
l
|
- ’ ‘ . ‘c‘He"E‘"H‘}l lomonls OJ‘H'LO. Ca”mfdn cooedinota.

System
* n'[:emu,,a dishacomant s gon by

AQ 'd‘f- Od 4 013 ag-toqz az""“’ i X

+ :gmwﬂ\'ﬁ a%ww "(v‘ e




fofe\cn}1'n,i hotmal areas B Carbesfan (oprdinakes

- .
da
d‘! dz
,E PL A S 2
o # - )
< A 2 A~
ds:d\jdz dﬁl JS:A‘de Cllf C’S dy ﬂz

e —>

J

%
oK«

d‘ wm a ccday.

o Whon hnmﬂ"ﬁ O.Lma P o &, dﬂﬁ’yay.
. Diffewatraf 5""‘@-«& (area) ©omonk o3
i
dS:dS Qﬁn
oo ds is the avea of te Swaa olamnk and.
dn w o undk Vedor notmal  te Hhe Sufute dS.

-,
o for gromple  d¢=dydz Ax e Surfee ABCD

i ’ {3
dg - ~dydz 4y Toy PERRS bocawe W=-ay

) Cylindaca’ _torhace

d J__fff«cnha’ displacoment




o9

. %

Differential elements t  cylindmical coosdinates

t . L4 .
‘ i j P A i :7 >
| c) 'Spl.a{m'l, wordinakes ‘Ah} Y d0, 7§"."P°’#_
| i J 39 3 “n ‘;‘ ‘,‘ﬂt\ ‘.'.;k, " ~ - “




¢fn0= ¥
—
7

Lire, Surfate ond Volume (ntegvals o

v The Une Golegral j"‘A’_o@’ B the tntegval of
s |

Yhe *an%n&fqﬂ (,OWLPW\,QJ\J: ‘O_f’ A C'L"(Lg e .

i ,F,,‘f,‘ _‘ p “’ F g
2. If the vpakh of integrabiom o closed Uy ve

; ‘ﬂl.h as  abca.  ,  Leromes & (;l,o_w_p(, tomtouy f’ni—e_jrzj

\ !‘ 2 ST




f Sy Tl .

Mou J’h’ld Ov ‘wiu of X ‘”ku’)\ §

,“"&}X.S}
Wik & agfoned b e e not autvod ‘bl” of &
fem 3.

E Wh"”& [Qv 4V B e velume Giegral
v
' of Y Awlay 0, ovey pho  volume V.

 Vecker differential Opémh,.

bl S e

Lo “the. de| opmb,wm 0 Ayt an




p——————
; U.)““ (\1{(0
' v —l;’ c axtostr, (-Dt‘lchnnu_f eR
A A 8 A
V = GP /" Ia t’ 4 Qg -
f a d‘ az.

v J",’ me"“ﬂ Coorcddin ptesr

N A M
R e O 2 % - T TRY Sin 73

Gﬂl‘tm\' ‘of a scal ar

Gmd"onl ol a scalas fretd 6 & vee hoy th ok

o h’w ’
yepresente ko,  the megnek uole  Cad He dine of

Uncrecese of V.

e maximum Spate vob e of




s LT
g

fog zZeyv
“WHve df""gu\cg Negakive divergnce dier g encg.

'PL‘P'C&LIH’ d*'Vﬂ*ﬂan_o(‘ o Vvecloy «ffdol v oa WWJ
fow mush e et de
point

mﬂ“ Oy .emanoo‘:& ."rpm M

or g U P ’
'\r)ba Ui o Limg of the aordlg Sburc

S\Tznﬁﬂ, Per  wnik  volumy (°Y Solrta. Mng)

i“ Cork exfc,,, Svﬂenw VN o ‘2_’?_'_" +@_9-3 " a;hz:
ot 3y -

Tn wylind Beald T.A -

\o a?( E)Af a‘b—q- —<




Bivorgence theom..

———

The CM"”ﬁ ence Aooron Srukes dhat Hue
bka,o vwkwo ayd &LL\'X of a vec bor ,p(ejd /\ {,l«,,-,pu_fl,
e ¢ losed Awdae S s e s L
e MW : DJ‘ ‘H/Lo_ ‘L‘vugﬂ"& 0_6 A

S V
PVDOP;
1 wit = V-A - aﬂot+ any S
3 a—ﬁ y e

Take volume tntegrad oW both Ahe sfdes

_” 7.A dv= j Ax, BBy ?_fﬁ) dy dy dz.
Itz oY o9

A\

(orsider  element volume ¢H  x  diveckion

Jff P dxdydz - j am oloc} 4y dy
2% . .
v




Uvmlv— ﬁmds” fg‘jcﬂj fjezdf

nm - ’

Pl Ky
A >
= g Adv = & P.ds
Vv S ’ :
- “C— \ )I'._\ & A
b 5 oy Besv Ao j "

et x A wmdev  dasmels i)




Cunt of a Veoloy -

Lot g )
Clku,llobh/uvv g-{ a V?C,’Dv ,.t,’e(d )q 0‘713"44/\-4

o C—LO;_Qd_ =0 -
L

The et 02 X & an oantal o vokaliwal
veckor U)’QMDSQ ‘W\-nua Shaclo 3 Hio ond munn a Yu,&ﬂ}\"’“

-
O‘t A PQQ!’ wnek asea. . s the oreo F&’LOOA e zero

£ wlwse divechion is the veamal ivedt on of

¥

Fre avea vien ovea is  ©vented to ™ake e

Gy wdoton  wWiotimwmn.

Asap —_

R e T o= [ e §LA'C’L> an
As m

on

uwe A B runded by the  wuve Lo

{_“},&’:,‘;5 Atk R Weol pormal o The  swfaw AS

R0 LAY ~H ] 1
- = A ™) A i a A
VXA - ( -~ Qe Qy =

6”30‘- 3)33 abl

P Qy Bz

-

Ghe % “'&? az

%o %hg 3

i ’ "V _}A‘;' 'r- i Rrye L oz
A . N
¥ag yYsinB ag

e  °lad

~hg rsinD A



&_ w of il
S ad
‘LM of a veckn ffeld & anothoer vofor 1l

divergene of Hho Lml of a Veuor —64’614
- M Y PxA)iao

W e Nivwidk Voo,

| eI
¥ The U of  the gradfenk of o swdar '—lgf
Vanishes.
ad aR vy =0

P“‘J""“l Mﬁww:

—

Coal  provices the  montimun value T e credodizn

9f the fedd P untt onen (or  okculokion demitiy ).

Thduiokes the divq’chm almn.ﬂ w&(d—» o mMmertmun
~olme o, | ¢




Stokes's  Htheorem .

/

Stk on that tna dvadatf on of a
—p
veckor Fetd A aweund  a (elosd S pekt,

L. s equod
to He  Sw fae Cotegval o5 Mo wusl of A

oVeY e  open Swilace 3 boundod by |

vodl = [ (OxAY- ds
;ﬁAaa gm s

Peoo § ;

——

Comst don o.wa e%au w i, drea S
Ik s sabdivided o iffeunt areas 4s. By
a.mpe're’.s Rtuun,

—O

R B = S
From Mo “““P;ﬁf" af F‘f”’Q,‘
: g Py

T i
@ ey f ok g }



Lt (V ¥A) . a8, 4 LE @A), sy
D=0 b2 0

§"Zxaﬂl &

—=E T gy s,
sy 20

fral- § com.a
S

=

Selencidal £ Tyvotadonal

¥ A dwergonceless  Fed 6 called o Lonoidal fretd-
V. =0
Eg: Magrenc  dield
VB0  pmmeam _;m, thagnuedfe S Uihes Aose Upon

Yeawsclvor and ok Mere ore W0 Magnehe Souwces
o« shnke Ch—_v)fh)

* 8 unl-fiee vedoy fred v called e On [ ryvtabional
o omevapve  freld -
,{j Floctosiadic »p’e{d
Yxe =0

We may (lomity  Vech felds fb{ acwd?me w+h thed keing

| v “unofdal it Lm;kahawaf gt
" ) ' tmmhmal \;k)) V.Fz0 . and  VXP-p

e ¢ Shak ¢ M&?"W@‘& a chage Jro, e
Lrtakiond 1 Vifro, PAF4,

 skeady "‘:‘.;1»“‘% Wﬂ' o

mmm %hh . ‘

{
g x
{




0 P-noof of V-(Uxp) .o

r

For | Vechy ‘b"‘u ,qd, Shew C,.{)Lic&lg ook
-6-(40;;) 0 i.e, the &A'VQu!g,nLo of the cead ‘1

ary  vetke fread 3 zero.

Solulion -
axK = g - a, /
Py N2

= 3 [3pe gey\ & [ dBr dh
ok v




Shaw dhat (il of Hea  Gyadienk G -

Soluliomn

; ; ,(.\L A N
Cwl - qad V - | @x oy <
‘ ~ & \
N }  sH T “5197 8’37_
SR
i‘ 3G A & ot a\y ks

| =€ : e A g2y 3—_2\/
~ arv | _ag| 2= -5 |4
w4 M on dz No2
- ayd; |





{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

