JoLalt

Electro n
W\Gg et\c f-—-wL.u_)_,,..U\ DJA.A\uL._,L_._\

bﬂw
Lu\-o__;)g.&s\ dogalus ~ )y u.aJu
. =000 n Electromagnetic -nd .«
_"!)"."J-QJJ.— v 25 U W Kraus and caryer .

Cho« phr (1)/ Vector an\gs-s

Unit \“‘Ctbv : A vectoer \ength { is ca\\cé a unit vector

thus 1(1,0).J(0,1) " 2- space and i(10
o) 3 (0:150)» K(0,0.1) in 3~ space.

A Commen Problem in application s -f'mé o unit vectar (U)
that has the same direcltion given non Zevo VectoriV) ., this

Can ke done 53 multiplying (V) by the reciprocal of its length
V O.AD.Q\WUMM\-PWO»,J\W>\~U

thal is U«
V] - Jakllasac slas

Ex/ Find the unit vector that has the same direction as

—

V = 21 1-1:]— K ;
sel /' The vector YV has length vl = /21+ 214.(-‘)1 =3

. v 21 +2) — K % 2 :
PR U — = | + J = K
VI 3 3 3 3

process waultiplication
The scalar pyoduct
Theovem * [F W) and (V) non Zero vectars ‘n 2-space ar

3- space and \( 6 the angle between them
Cos b = u-v er .V :\u\\v\ cos .

fufivl
Remark (1) i
el = ) = KK =1 Soak 0l 06 V5 ¢
we have [ j sk e ke o= ]
gp\.a:uu_,;.n-l&l.‘u\*
. ]
Remark (2) ixi =jx) =KxK = o :

in=K ’ jxl(:i. Kxi :j
VXK z=) o KX 2=i 5 jxiz=K

fa)
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* RemarK 3) " S pam] Gfas =)
- Law < cesines

- Consider the triangle whese s/des are A, B and C a:
Shewn n f.9ure , then C=A4+B , Take the dut produd

v/ C wih lhccf

c.c

"

(A+8). (A +8)
AA+2A.B+B.B

Replace A.B - AB cos© to obtain

CI: AI*- 2ARB Cos&.,.@z

which is the familar law o[ cosines .

gZ/ T“\C UCC{O]’ Q‘| -\..J_\( s PQrPQr\A;(u‘nr te ”ﬂ( et Loy

142 =3 K . what is the Ualue of a 7

Se\ | \{ the vectors are perpendicular te eath other . |
their del product must Uanish (Cos D¢ =0) |

(14 —K)-(1+2J-3K) = a42+3 =0

= Q45 = (o]
herefore, a=-5.

% | The Uecter product |
“\tovem ¢ Lg'& U Q“& V' Aewn Z2ero U'CtOY5 n 2-3’)(((

ay 3- Space Oond et (8) be the angle between them

ux v = WUVl sin €

EZ/ Given 1he twe vectors Az2i¢j-K, Bzt=)+2K, |

F-'ﬂd AXB %
Seoif In this Cajse (t 75 Conpenient 1o uUle the J({Qrm-'mn{;
form 1 J K
AxBz (2 1 =t = ((2=1)=3(¥=(=0) +K (<21
{ -t 2| =i-5;-3K.
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_3- .
Ez/ F:'no’ a unit vector nermal +e the plane centaind

ina the tWo Uec.éor.r A:Z;-hj—f( » B = i—J+2K
v K
Setf Ax B - |2 I 1| = ((@-) -7 (4 -(-)) +K (-2-1)
X = ) .
b=l 2 =1-%5)-3K
5 ( 5 _ 3K |
Ax B (__SJ——3|< ___l____ _ L
" -worar 5 5
|A xB| [42+5+3J J35 35

* _TV_I‘P‘C PYonU.C'(.

~ We expression  A-(B XC)
triple praa’ucl‘ of A.B and C. 1t /5 ascala e
It is the oot preduct -/ two vectars - Re/errmj

‘H\.c a/e"('erm.'nan{ e.;l’,ﬂrﬂﬂ('dnj' /‘g/ ﬂ( CroSs prdJMCf,

' 5 called the scalar

- becauwse

the Scalar triple prao/uc’( may be cortten.
Ax Ay Az
A-(BXC): Bx By Bz
Cx Cy C2

The expres.n‘an Ax(Bxc) Vs called the vector

fr/‘p/e pv‘oalu.Cf. may be wWritten

Ax (Bxc) = B(A.c)—-c(A-B)
Az=1ls B:1=-) and €:=K,

Ex G-iven the three vecker s
-F:'AJG)A- (BXC)

@ Ax (B x¢) | © o
se(/@ A-(BxC)= |1 -1 o] =1(-tx0) =~
" o o 1
) AX(BXC) = B(A-C)-C(A,B) ?&_‘ '
= ((=J)) =K (1-9) A-8
- L (1=-J)
—~K - =\-0J
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* =4 -
Grodient Plad 1 g ® is a juxtion of three
Cariable , then gradient » [ &

is defined .as.

. %¢ - 5¢ .. 9% .
Ve - = [+ Sy j + —==
¥ DKUeraence ond Qurl| - 2L, Gy

~1f Plasy.2) = f(x59-2)1+9 (09:2) ] + b (29s2) K
then divergence Q » VP give by

_ Sf 8% Sk
V- £ = = 4~ =3 ¥
and C.u.fp f F RAVAS 53; ; <
S >
mec= %; Sy 2
£ 3 h
»* —\_V\e V 'D‘FQ\‘G‘EOY % S . S

\ - - T o + —_ kK.
_W}S bee\'q‘\er %\\IQ \33 v = %1| <+ sj

which when applied ts & s&. ¢ . b
Ve = <1'Y g9

2
% Lapladan aperator ¥
T

: I P " .
V=V 2t ey e
T %t¢ %t¢ %1¢

- + )
V ¢ - Szl Sjt * Szt

9 i wn Laplace e9”.
- TE-& &T.uzf-v'or\ V4> -0 1S Know v P
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TR p— a S — e et . R —

D"Vtv3encc theorem ,_;L,J ‘”)—U

“The ntegra| of the diuergence of a vector ouer a
Volume (V) is equal to the surface of the uector

oVer the suface integral bounding (V) . that is :

jo\uv Fdv = fF nda --------- (1)

\..u-Ji d)L«J (V) r"i Jbb‘“ A‘L“ Jal.\_;c)l_
e Gl i aad a5 W T

-—

* Stokes theorem - = i\

TRe line integral of a vedor around wclosed Curue

1s equal 1o the Integral of the normal Componeni of
\ts Cuvve suer Any Sw—{qcc b ound ed by the Curve, thal

5 F. dl -fCuﬂ Fnda --.___(2)

w;,zJ.q.-J:J 8 ™ A d;L«.J Gl slacsdsp anl hoy KD o -
)L‘LL‘L\:‘Z‘—“"‘&S\L:L:W|=,| o1y

Ex/ what is the unit vermal 4o the Sur{ace
Zt: qu-y! at the point (1,-2,2)

Sel/ det o (259.2) = xvy-20

22 (02 4 2 (xeyt2t) L 2 (AT
Ve =2 () e 2 (xeyh2) e H @D K
Vo oz 2xi+235 22k |,
V¢ = 2.l—‘h.J._l+k
V| =]l++(€+l( =I3—(=C

vé 2i-U4y-uk 1. 2 - 2
u = = :T‘——B—J—?K'

v €

(s)
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(6)

Ex/ Use the 0\\Utv3u\c: theovewn to -Fu‘nd the outward
Plux of the vector £ield F(xy,2) = 2xi+3Yj+2 K
X=0o s X=1
V=0 , y =1
Z2=0 , Z =1

acCross the unit Cube baunded oy

g,,‘/ W A‘U“‘Se'\cc »f the vector field is

- .2 2 2 (&
div F = 2= (2x) + i (39) + == )

& - }F-n&q.—.fal}u[:.olv
S v ’(1

=f/1/4.’u FdVv =ffﬁ5+22)°'z°'9“"

d a

'ffszafz [ dxdy = fj‘d“ly
f(:(l dy = J“‘W

)

=6

n <«

Ex/ Determine a unit Uector perpendictular 1o plane =

—;\ = 21— CJ—-—‘S <

B= 4i+3) —K
o i J K .
solf AxB=[|2 -6 -3 :L(G+9)—j(-2+n)+k(€+2u)
4 3 —1 | =151=10) + 30K
—‘ a . . .
AxB  Isi1-l0j+3eK ISi=lo)+30K 5. ,.
= TR

U= = =
IAXB]  J(5)'« (40)*4(30)® {235 -

(6)
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(71
‘J-"~"’ s :14.—'

Ex The vec{ors from the

GO Lo pont F 8,0, wwe
A ciaiak B 2i43), Catietimin, Lo 0o,
show 1hal the Vine Al ond €y wre s ed  wrd Furd
{he vatio of their “'”’:“" ,),;,-,;,‘;,‘ o) auds 5
.Lp..uq‘_),.oﬂra e, L yon €D 1 AB aind s #91 it ) A s YIS ) b

— - P
5°/ AB = A-B |
AB = (iejtK)=(2i+30) ==t ~244K
TP = C-D .
T = (3i+sy-zk)-(K-d) =2 A2
\ J 4
r .C—_ it - -1 1 - I(( ()-—,«/;-,/-»(’-s-f,

A 4 ~3

0
o

AB xCD = \ABICD| 3inG & 506 2 ———

-\ oy .
s\ MB -0 = B = Sn O =0 = e s

e -
TWe yatio o‘ Aheay \Q“%“ﬂ \AB\ - 1 £ . \ C _ 4
\CD| v 5 "2

N s g

EXZ/ Show thal the { \\mefj Jechors wmre Tériess o, <
—A,\ =14 by +3K Bz lhi42i-4K

=|Al|B| Cos & - --- )

A.-B = (i+Hj+3|<)v(l{;+2lj—‘4K): L+%

Al = l Feyie3" =
|Bl = {y2tey)t = f7 :

From e“'\ (1) Cos Q= A G z °
jALl Bl \2¢r €
. e \)Qc&e;; Vs ?Qv?tv\x&}(u,\qr,
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(8) -
E"3 IF (A) is a constani vecder and (r) is the vector
from the origin to the point (x,9,52) show that
(;’_ X)—A. =0Q s equatien of a plane.
S'/ CJL:J‘ /dl.\-lq;‘:m/c-’{i‘r't")'c--.4
Y exieyieZK S LGy A a5
_, 0 .
AzAls Ayl +AK

- (?—-X)A ‘-:(jf-f-yj'l-zk)-(AxifA_yj +A;k) . (Az ‘.'f'Asj “‘AZK)’°

(% - As)Ax +(3-Ay)Ay + (Z-Az)Az =0
Axx « AN + A Z Z (AL o Ay+Pz) 0 o diloydiueie

NN ~

2, .
Exy/ 1 dhe vector field A =5X (sin Z-x)i
(div A) when x =1

Find

y - d -_‘-'L 1(s‘-rt;at)]
Sel ANA—_H—;(A) =17 CSI

5x (Cos—x)x—T 4+ sinTx xlox

5T x*(cos Ix)+ Sin Ix *—\01\ x =1

5T . ( cos 90 %) + Sin 90 X ¥ 10 *|

-—
-

- ST*O *.1*{0 =10

2

s ;2 - —
E5 IF(X) a vecter pyove +hat 9rad (A-r)=A

-

Se\/ we haue A =Azi*A3»j *‘AZK
-Y’ = i %Y ¢« 2K

s

oAy = (Agiv Ayl *Azk)-(X"+sj+2k)=xA,+3A,~2A,
%(K )—l—c+——3+——K)(IAa+SAJ+3A)

¥x Y 22
=22 AL 2L A 2E ALK 2 AL Ay ALK
X 2y |

=A
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(9

Eze/ I‘: _A. s a ceastont yector ond _Y" is a vecter
Prom the origin te Yhe point (x5y,2) show that

(?_TA‘).Y’ =0 is thal equation =f sphere.

So| we nNave

T o= Xi+Y)+EK

A=z Ajiv Ayl +AzK:
o (F—A)-T =

o
ALl + Agl*Aa“)]'(z;“'\Jj*‘z k) =0

l_(—xg* Ny *ZK)—(
(x— A=) x +(3=As)Y +(2-A)Z =0

= 1_.A Z = o \-a::'\D"o-t_-_s/d,\_.Jv_e.;a
xI—-AxDC Y - A‘S\j + 2 F c_)g_‘_‘__\.d_l::j_jl_.
'L T s L3
2 2 A _ Ax +As « Az
(e Az) s (y- 52)° % (2= 52) ==
")'(\jﬂ\.ﬁd

/‘.»:4‘;&‘#:\%—";'-“-‘17;‘:‘#&-‘ -,:\-"Jl Jilell ¢ Qb %

: ’ Az
Ax-o-Aqs-i- )
d\%}#{d.qup\.v_-;&\'\d)u\ =l z_-o_,:glfs,

-~

c e A () JLau ol el U el
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Ckap{ev (2) Smr >

- -

Electrastalic Chpaa,

— Coulowmb (gvc:s anJ elgdn‘c in&ens‘.{g.

% | Coulombs law: The force () between twe point chages
(Q@i)and (Qa) is prepertional to the product of the CMmauT

ond inversely proportienal to the square of the olistang

(r) between them , i-e

F=k-2Q (v) ()
r-t
wohere K is a constant of preporticonaliby-
i

K = ~=
u : + +a E
F;s 5—— r —-——h.-'—.——. @)
Q
(a) Twe point (\\oq:s of Sawme Sisu\‘ t
site Ssigwn. F_r
and (b) eoppo » . (——-‘—. %)

#€ezx B8.85 e Fml-8.85 pFm’

L _xio Foil i -
n m .
b 3ér

—~

- Force is a yector; i-e. i1t has both wagnitud and directios
Rewriting (1) as a vector egualien and sSubstituteag thel

Value oF K. we haue

- A Q Q.
FErre rt] ol
where F = FQI’CQ 2 (N) ;

unlit vecter Poeinting n direction o{ \ine l

Toining the charqes olped i o et |
u-{-;a.‘_.l\c.»..'

Q| = charge 1 . (C) i
QL - C\\QVSQ 2, (C)

€. Pevrm. &t‘iv\*j c£ vl )(FM-|)

r

1
"

Adistance betweewn Point  charges ,(m) i

(10)
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* |Electric £ield ‘vntrensity < [1f @, s o pesitive

test chavqe , the vesulling Lavce per unit chavge

'S &Q-(;‘.V\td as the 1+
/

electvic fleld intensity T
E ’ —WMS / :62
——

(3)

wWh ere Ql = Pos:’c'\ue kest c\‘QfSQ'
At Slas ) 5

% chargc distributions
defined by  acmel q:;’:-ul.&fl

YV olume c\r\avac o\tr\sv"i\-\

(&)

5 =

aVv
- Swyface charye density : Aqg\nocl by Q:JM‘JWL'D
£ = ___iQ___. = d@ = K AS‘i____)(s)
. B —
- Line C\r\&vﬁ du\s‘&g . a\c(tr\cd by ‘ q:‘A_j‘ ‘;’\:‘_J.;’-«
fg_ :—_d;.%__.-; dQ = f’LJl:) (€)
¥ | The electrostatC potential : -C_:‘C_::l/—_:vﬁﬁ‘-»%{“
The energy Per (o lswmb vequired » &
Lo woue a PositiVe test chavye A
radial - arq .V.‘_-P‘::\:_"s
cvow\ va Loy, a\awg o vradia N
Patlh «gquals the potenial A (levence,Vy, ™S -

(1)
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sl chnnns]
between the po‘n‘\\ , this is Jiven \:3
¥ g

V;I :jdv = —\/Edl’ :L';a}‘—“-‘;‘ﬁ_;':‘ﬂ-a“té"):“"'
yi - ., . .
?EJW‘*‘.:“;‘—;&'JH(;W\ N ¥ 1

(90) & am, S, Sy g2y S

ey e, Ua
c Qaai)i0ls wns

ra ra

™ ) N
€ nNeYative sign talkes wmbeo acount +hat eact ihat the

mMabion frowm Ya — Y, s opposite to dhe d

iveckion 2§ the
C‘Q\A-

s«\:st‘.\-uHV\J the value og E , we 3get

L 4]
Vaiz=Vi-V; = - e dr .
4 T €orx?
ra
r

Va, = 8 f dr = @ (—! - (7)

yTe. r yTE, - T, r.)

ra

where V, = potential ot paiwni v, .

V., = Potential at point vi.

-lr Yhe PD\\‘\\ Ya s \'tmouga ie ')mr'w\'i%y , We Ramn Ovb'-tm-
rily delined 't te be at Zere potential ,thus the ()

be comes

Vi = @ (V)

LT €. 1,

®)

- This potential s Ccalled the absolute potential of
the point due ie the Qhonrgc Q -

(12) |
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>*

1 b

IR . 5 et

b ——

MQPPM3 of an electric field with \ine of force

P o sitive Point C\\Q*ae ‘\A_b_,-—q.‘.’nl:-\m;a:.‘au-

g ) [ . ~A ~ . . -~ s . “-
"w\fJ.JEG‘fw‘w\a_»:uq:.cl‘_—dlf“ Vbdciso - \o_,A'J.L,LP oo -

C.JL;J\ ,;J
Negative poiwt Q\I\Qrac Q_,_jl_,,..q,.',._;.:'w -
t—JL-—v(QAJL«quf&-'WwJ.«_:WLJ dbql) o_,aJ.ﬂ)J-PO:L' -
q;;n‘)faw L’/JJ;__JJ
;/{:} # 7/ ]
nejative paint chavye Pesitive poiwmt Q\\\v&e

Electric Field aveund twe
equal potidide charge

G3)
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% | Electric potential =f charge diskrbulions and the
Primciple ® f Superpostien =( potential.
. gfq\ _:,_,‘

— | The Lotal e\ectric Patential at a Po‘w\'\ *s the algebraic

Suwa bc twe indididual ComPo/hent at thwe Pb'\\\"(.-
so> B0 TV

— | Thus .1l enly the three point c\r\nvgtl Q) Y. and @;
are present in Fig , the tetal electr’c potential (wWark
Per uni b Q\v\erg) at the POn'nf (P) s giuen by .

Vv, = — (Q'+Q‘+ Q,)l_____“)

4 TGG r ra rs

Saneve Yi - distance Frem Q, ta p .
| Yz = distance from Q,te P.
| Y3 = distance from Q3 ke P

This caw alse be expressed wWith a Sumwation sign.
Thus ‘'~ © N
3
1 (0%
Vet e & )
LY '\:l n
[ine C‘qqrsg J:’S}n‘b-d"
dy
Q. @
point charge r
Qs
P

Surface
chavge distribution

R Ty e s

Scanned by CamScanner

Uolume C\f\ﬁr;,v
distribubion.




= [1f 1he charge 1s distributed aleng a line Qs in fig
The Patential at (P) due Lo this \ineor charge distrnbulfion

VL = 1 fﬂ' dd — (3)
4TE. r

, -\
where £, = [incar charge density . Cm .

'S

dl = element 0(- \ength 2§ Vine , m .

when the charge s d3S{V'\\=“\~€A syer Q S\U‘CQCC, asin F‘:%

The potential at (P) caused by this suclace charge distr

bubon s
Vs = 1 [ s ds -
LTECGa r
-2
Where s = surface charge density, Cwm
2
ds = e\lement =i S\vgqu: m

- Foer o volume chavrge distvibulion. 1n Fig

I £ 4 (s)
V. = qre.fﬁ — du

: ~3
Where £ = (Velume) charye density , Cw .

3
O‘U‘: element a(, vaol\ume « v .

- | The total electric Pb‘\‘t“HQ\ ot the point(P) due all

N ‘ ” : ,
-] " .L\Q}( A;J*\".\\IWE\\Q“ vS 3 e S“PQI Pas‘k‘ﬁ_“‘ Pl"lV\Q\PIt *‘\{
i e (Q‘ “\\l:

G’SQBYQ'C Suwm Q‘ i L\Q ‘“d‘lUi u@i La"\P_°"\§-"\k: PQL l‘\# )

V:V}+T/'L+V;‘+%

N
1 Z Q. L j'/'
o e LWTE. (n.1 Tn +j r dl M r

Q‘Q’t.@’ "Qﬂ
| (us)
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i

We wmiay alse write (6) as

rV ZQ.,G,, +ff>c¢u+ [f,cd' fﬁocdu
i |

|

-F)

A RN N e N

P A
Wl‘\tr( = ’/L‘_“-E. A_‘A{),;,/L oA

G is the e\tdrasﬁ»c&sc Green's Surclion and iz *uual s
j

JUe . JPP

1—C F‘&"& "\J'}ih l/&d-/"—" P

T & - .Y
42y (47 M, ot

i e po\-(v\’r‘q\ $°

-

i A P N NG

Gauss law : Aa “"‘P‘"i““‘\ velationthip metween Fhe
.\“*QQYQ\ Q(r e nnreal Com\?r,ngnt gr_, fne

electric Q;"\a ouer aclosed Surbace and ¥

total charge incloied by the Gursace

b (. ] 4 ] 4_4_1/ J-OL/’ . . -)—‘

J&A’CM‘C)‘L‘(J‘—'J#J\JM b)/—l‘ . pry (5 oo e o> _

a’ }
E- = o st e, e s W) :
} nda = —

N———— -MQ.“ N—

S

JPDWaw,(Q)qummuJ;uL,@ s [ R
sl ¥ oandl ca bl i

q = R
E r r
L et - — — — a— (2) o ——
) Y €. r? T j

gaudl) Gl Hass Ac gt ‘.;A«:u,-l‘q_..f,»(,.e....k' Sy 3oy salas
AL Jearman (9) 4.:.—:.¢Jb-‘ﬂ_-_—:7:4 =5y ((JL:J},G:.&M

JE-ﬂAQ: e f Y'-;\ QG o e el 3) A
s L TE. r

wheve da Tl adslel) amtadi

al

WM‘A“M@-‘“/M

dMA d—‘-ﬂt’“")\g‘d;J
(6) |
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e o500 plans e Ao U, ol 1 jualar dieen J25 (- Fndeare

(0) W5, (1) Wb s ey

) :
(dsL ) L“?li\_:u)-’\c;t‘dm.-.a(rl)qf,-\/.!\c,{_; Lo Jivio P““‘.’:"’ -

st (da) qolds o nF v

A_Q _ QDLaA»L'-LI:u.’ (_“;.).“dq

N re ; r? =X

c-*é:‘\ (3) “;-M"J\ --
. % hint ffd.ﬂ. . fzr

oo _r sinodadd
_[cosol f“b tIX2WzyT.

(4)

qN-__,i,Cl‘ ‘ﬁwgww |JML€M (S) @J]M\QK‘

§ E.nda = : q;

s

(V)Mﬁ,}eﬁy@jgﬂ\w\wxu (S) &1 L 2V5y
\.:u -

§E-Mq= 1 f.PJV «) e

q = §edv
v
TS AT PPN A P S PPN ol el Ll el L,
j F.V\Aqg 5 A:U FAV .AL\:‘:.J|
s v

2’V o
(4) oLl @A.A_\:u.x.a..;
(5)

SU A DM s, T s e L, e i ¢ i i e,
ft-: nda - jJ.uEdv' o YWD dida3s gl

Qo (7 ¢ C)Jau.h o'slr -
fa.u Edv = L fydv-—(a)

. B I Y ks COL L
M)Luu C d.v)yM‘J‘ .A‘ MObJ;J‘\sLuJIWU(V)‘#aJ\uK

divgs Y (9) UM oS
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Ol o D ad il b i aaasi sis LY o L, -

Ex\ Two Po‘\ni ckon-ﬁe 9_, = BOMC » 92 =40MC
located in (—=ls153), (3,51,0) respectivly , §ind

the force on charge o4, .

So| F qlql q a R1|
° l=——— = 2\ b 21 =
/ LQ."-eo R:‘ LR‘L\I
—~ .
R = xi+Yy+ZK-
Ra = (-\-3)) +(1=)] $(-3-0) K
Ral =~y —3K -
— . .
o Qg o= Al = —Hr— 3K = -lh-53l< _._o.8i-o.@1
’thl I.'l .|.3z

~€ -
E: = (50%10 ) (10 % 10 ‘) . (_0,3;_°.s|<)
4T % 8-85 %10~ #5°

Fi = o-I18 N Lor direction (-0-8i—0-6X) -

PN ~"

o~ ~ NN ~~

E 2/ Find the electric fied in (0s3s4)m in Cartisian
x
C

ooydinate as aresutl point charge 9= 0.5MC in

origin point:
-
q
$°/ E - . QR , QR = R
y T € R* [R]

P°\‘"k (1) =(0:3,l+)
pc“\v\k (2) = (OJO:O)
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Rz i 4y + ZK

(0-0)i +(3-0)) +(4-0) K
3)+ 4K

i

\R\

"
»

: 3) +LK :
3+ 4t =3 e Qg = Js = 0-6)+0-8K

. o E - 0-5 ‘X"\O_‘

. (0-64 + 0-8K)
4T %8.85 %10 %5

=180 V/m o=l (0.6) +0-8K)

Ex:VCubic with \ength (2 wm) . one angle in ovigin pomt
and the pParalled \ength for veckangular

(20y,2) and the

coordinates

electric 9‘.&\& qive by Yhe celakion

—E=(2Q£)] i which (a) Constant

, calculat +4he total
Chargc inside the cube by using

qau sss theorem aor

didergence 4hesram: S URD g oLl e (

cl".ﬂ(ﬁ)’ﬂ )‘.A‘LA:JI /;b‘“"_/',_'-'““;"-!
s"/ From G.L u_._pn::l- :fa c::#k )J}LJ.(-L;—‘-'J}""
O‘f'l’/“‘o/"f-";"‘:“‘:i' dols &L‘J\d;.ﬂ:.—h
Q :
f E.-nda = = [
Frem didergence theorem E
q —
{E-r\dq =fV-EdV * C.
s ~ .
r 5 x
c.5E S5  SE
V’ - SX Ss Sz ‘z/' 2 v
v. E = 3Ex | bax , odv = dxdydZ
x
.EdYV = —
fv Edv = —
hd (19)




J‘-\ax dxdydi = :

L\QJxeny/ -.:_.g_-
L&Q(———l [\3‘ [Z\ =—-}——

Qo
Q

 J ..

Ba x2 % =

S 2 = 32a€. (<)

Exly / Two point C‘var‘ye -9q9) » & TQ) are Situbted at
the or:gm and the POMf (a,o;o) Y'JPCCEaucly,af

what point along the x—-axis oloes electrc /-ﬂchl

UC«V'IA‘IL' ' - l
° == =— = =0
Sol/Let E=z0 at the -9 -}Cj P
po\\’\'\ (P) I J
o 4
q, -1 4y SMseratt-y Sl
E" - K = = T,TF-G-—;'— H.A&(a,c,o)udw)dﬁ')’.d‘a“
o MXJ/JMIWLMOU'—L
Ez = K _g.‘— o~ '%'1 —_—=(2) (-/""‘!!‘A‘G\-JVI
re Y TE(2-a)

but Ei+Ez =0

4 1
-9 . -1 _zo = T 1 _ q
b TTE X° 4 €. (x-a)

MV(Z-Q)‘ y T .11

(- a) =x" = 2X —-‘le-f-?_a
#I—Hax -1-20'.

-~
-

= O -_-# x _"B'\'\/_:A—C

- Maim
B 2

= X = ‘&Q.T.Qaf;.-

= 2 = ( I:J—i_)a
7. 2a (2-4':*'/—:’__)
‘ —7 (20)
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qe disgribation has avo|ume charge

hevical <har
wxs / Asen F (r) the distance

clens'.‘\-\.\ *ka‘: is a unction br\\j o J
fram the Center nf by o, sfribution in ofher w"M
P f(f) .{_ f(y) ' 5 as g,‘uen bel o determine e

' ' th
electric /)'eIJ as a /:mc/r'an a/ (r) »integral The

vejurt to obfan an ejtfr’eﬂ/an /or the electrosfatid

Po ffnfr'a/ u (")
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(b) = 5 Cor o £ YR
=0 ?ur rOR.

p -/ . en” . /' -~ s
a\soy oA 'L f’;f‘(r) ) z—:);»\ P r a-‘(\')‘qu\}‘)a.:}_‘vbJ 33 Sy P By
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VL 50 agmett it s Juazmsd hle Sheas NV |

oK rg R B, A v s Ay T

OR “aad § = 0
o crep b briliesll e llioe $2R -2
D ’ YOR M P:o
s°/ q - jgav , dV = r'sinededrdd
@) e
q . J.ﬁ\_ *dr smedode = A frar sin6d6dé
= Y
v
\4
R ™ Ly e -
q = Afrdr -/;xneela -/0’4’ = A[TL'[-‘“OL'[‘?
1= A [ S (-#(-1-)-2T] 5 §=2AR T
2AR *
b“{' E= i = 2 b= AR
Yy TeEr' LTWE. v? 2€. 1t o
) ARY ®, _- AR =L _LART 917
U=-| E-dr =T3¢, "r"i‘\' " Zc. [')r ‘*;z._ [a 2
4 § A
Sezar o x2 2o
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b/
Q- £dV = fﬂ T‘S-'nBJQJcp dr .
R T L
=¥, fr'dr-/f"HGJﬁ-/d¢ :
3 o'“' Tvr
r -_ o .
q-=ﬁ[—§-° (CBL L&},
3
i R’ - - s m — —L'YQRW
—5’-1—3—%-('02} :
but é: T ___,(g,g’ﬂt R
Y4mear™ VFQ.Y‘&? EY
- szE.dr z +ﬁR f - KR’ IRIER
- EX [R Y
¢ SR ’__'.- t.x! _~__':‘
36, * T T c
U= ?.K I | ]
3 &€,
E:CG/ show v(+) for r#o.
r= \(z‘ﬂi'f ra ::(:ac‘-&-\.s\zt )T
\
2 QD - 2 r ¢ W7
v (+ )'( 33.\+32K)»(1+y+2)
L ot Rt
—;é;i(itﬂl*?!) Tr -%j (x*y'+2) *%K(IHJJ
A i 3
-—3;-(z+y+z) T30 + (i) (2eyeT) T C(xy) + 1K)
(1"+3‘+2) T,(;,;)
3 —3
= (1'+y‘+ Z‘) (=X -yj-2K) .. V("F)=:—%
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Chqpte\' (3)

9):3,@4——-’
Soludion of el ectrvostatic Problems

USRS, s Ll g
Poisson’s

equaktien
~ Wwe haue the A\ P{erention fovm of Causs faw

P
N-E = ()
c. '

E wmay b“e expressed as a minus the gradient 2 t\e
PO*tva‘\Q\ J.

E=-VU (2)
Combining ec"" (\) () we Qet
Y- TU=-- ; (3)

bui V-V = Vt (Lquaciqn oPera*DY U")LJ;_,’, )

TH < ec‘“ (3) becomes

V.‘U - - é (%) ( P°;5‘°"" C%_\Lerh‘on)

Q) slady S, BRI aro) plee L Joless ¥ oLl o el eu, |
30 W L5 el 7 eladis 1 552 2 dsle df S adlalis o), L o (i)

f__—/.JULp Wuftq;uﬂ@-ﬁpl.u QJ:LuU:)_-_':_’ Vs las aes ‘..uJ;_,...g_.. o

WLJIJJ.J: .'p,,_,.iu j’(z;a.z)\!l_‘_“

,‘;J r\‘__}u\_‘/\_«,_\) t..\L,L‘.Ll__JJ.:C_:lA\ -~ ¥, 0, ¢ s X3y,2

/J LD o o"r__rJ 'uL-L’JGJJ\‘UL-J»'U_PLJ\ u—«.orra..u

U/IM
'u.L..a_ooL.—L.pL VU )\9—‘“\‘)-‘_-..!9.0_. _
. .b'l-U BtU ‘atU ".AJ\A.-J‘U‘:—'_‘_.__U\U_,_, - §
vu-: T -+ ~ (5)
dxX 2y ?2 ‘
} (23)
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1 QU 1 ? 20 { 2U J
r + i -..(6
( ar Fsing 26\ e e)+ r‘sim*e 3¢ ()

\ ; J\OLJ‘J-DJJ'U’J -V

T 3U U L)
VU=+i<r #)_,_ 1 ‘ou+aU (7)

*- Laplace's equalion c oMy Aol
el Aried 508 S s s Gl U a1, g L) & dun aiSl —3 —
oA (Yan Fr Ol Qe Sl STl AT 51 S hin g dt o e o 2T r ;
Dl s 2 Wslar D1oal Uos s Lalhl LU, has Sk Prod AT S
q),t.,r....l,,_,/w o id . sl as L L2 uss Lo.n:-.‘.lea.u-_‘lq_;:a.od!
ooy
- Ln cerkain class of tlectvostatic problems invaluing

Conductars . {he c\\orge ‘s Sound €ilher on the sur face.

P is Zevro al most Poinl in SPace. and when the chavge

density vaniches . the poisson’s equatien vreduce to Siwple

?o\'m. , The L‘" ™) becomes , ® =-o

s YU=o0 (8) (Laplace’s equalian)

NN vy

— The salution QJ: Laplace equation

_ Laplaces <quakien in one independent varible
QJ)J-))\JJ\CJLJ‘&DJJ|—P -}-”#!’J;ww_l,ﬂ JJL‘.’-

Q.J:\-"C)|LVJ-'JJ ‘J:L-Jd.’_)’ -J-'-N-‘/-d-ﬂ-'AP’)_y-_al J\s U Vs

PR g.u:.ﬂ Jis U Ly La:_uu:‘—' ‘_J‘J'*J‘J'MLJ-QJ:L..MW\.;;

d_,c-_-_»—vé o8 MoV dilds S X 9D

g

vU=o

oyl 3, 36, 3

: VU-—’—a_Jc—"+76‘A' +/§z'
3 Zevs  Zevo

.‘.VIU'= dU =0

d x?
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Solukion to Lap\qcc's equation in spPherical Coordinates
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Laplace equation.
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Sub (M) in (3) we qe}

D K-"—' €o€+J(
R
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extends at along the x— axis from (x=0)
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along \ts \ength and ;s
find the Volume density

and the surface
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f-‘nd a relationship between the angle 61 and B2
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mediuw}
€| °'l

!
e
D2 = magnitude of D W wedium 2 :

Eiz magnetude of in we- 4 / Boundas
I
Ez- Mq.gﬂt\'\téc L Linwme~2 _ - 9\11
I
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