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n;
2800, €, B, sind, (447 ) & josind

whichis satisfied provided
A+T)=0 > Te=-1
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@ Given the electric fields of Problem 133, the corvespondin
- magnetic fie\d owponewts can be found using Maxwells e%uug‘m

== =-4_ =- W T )
VUxE J‘*""ot\. > ﬂ J,%vxg = J};F" “"?T;"%(%'gﬂ*%ﬁ

For the incident §ield
EY = st e Q._J'pc(xsiwe',,n-méd
X~ (Wt
Eg=o
i -'so
E; =- ﬁ\\a"_Eoe.s
Us‘ma these
L L

%6 | 3Eio
'ag ‘aa

(xsiwd + & cosd Q

However \ s\
D—Et‘riﬁ cos"&;,E,e?“‘(w“ Skt
ot o

. -\@, (X sindy+ &ooséﬂ
'?a_’E(;: ) sind, B 2 i

Thus we con writethe incident Mnﬁm\:\‘c {ield as
: ~ /, A Lendn - (Bo (xsiud+ Teandi)
e i B Borsnti) RO

- _J'a, (xa3mb: +2 b))
a

A B, g ' - c,(xsmﬁemﬁﬁ
-u,;%‘:eo e = ;V;; E,€
Using the same procedure we an write the vaflected

wognetic tield as
v A 1B, (xsiud - 2e0s ) - 1By (xsind; -2 cosd)
H -..-.-Q%\‘EE,Q el ‘ :aangoes

Y - A A . A . i 0;_
P Tz helHy-Bo)e ety =-%*°~a(H“*“?=o=uszJEe ifeE

136 To determine the wefficients [, and T we apply the boundary

conditions nﬁon% the interface ak 220. To do this we fivst find the
coxYes rov\div\% mo%ne*:\'c. field compomn{:s.T\ns is accomplished usivg

Moxwell’s equation of ¢ ? i\g = Zj?p.\j.g H,=- ]}JF.V* E. 'Doin%
ontinue

-18 -



1.36 cont’d | this for each wmponent leads &

LA - 8.2 A 1A A -
B e Wy EEDO, Wiy, et

Arplgin% the Bom\da\-% conditions on the cnting of the 'Ennamha.ﬂ
electric and mo.am&c Felés o&oua the interface at 220 leadsts

1+ =T, from continu td ofthe electric fields
1-T VG T{ed T from Cnhlzinu;td of the meﬁne'l:‘nc-[iclds

So\u‘m% these tive equutions, we find that

N S S 3 = 1..-;6.2
o= AHTE, 4+yel 4+9 5

P,"‘-Ta“j':%-i :-%a-a-&

1.3

_ Tl_.e bo umlowa conditions Yequive ton ’cimi’r% of the ’cowdmtic&

“components of the elettric and wognetic fields.

Eloctvic Filds:  (E%E")1 (4]
1 .+ r'h= T“I.

Magnatic Fialdy;  (H'+ H")21 (42,

c.os%;(-:l +r‘h){§‘°= _mﬁ_&

So\u'm% these. o ethuedzions leads &
- oL b - %‘L i-_-;_;"-ﬁih"en'.

h
m‘“i*@ Ji- %sin‘ﬁi
Th"" 2 wsd,

“‘95*\/1?'/1- 52 wiltd;
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1.38[ The \:ouv\dm% conditions vequire continudy o4 the normal
compenents of the eleckric flux o\msi\'»a omd wmam:hic{tuw J'“sa-ﬂ‘

Electric Flux Density y ('Q“.;'_D_' “°: '-‘-('Dt nov

L = ‘a=0
Stwce there ave mo mormal Gurponents, this bouv\elqva cond ition
s kaomk‘\co.lla satisfied.

. . L r\hor £\ nor
Magnetie Flux Densly: (B"+B ‘:o-_.(_B_ ):=°

sind; h\l‘e‘o (l + f‘k) :V% sind; l,..:[?_' Tk

1+0 =Ty

This is identiced B one of the equedions for the selution of
Problem 1.3F Houweuer we do wet hase ancther e%wﬂ&v« Leom the
normal components of the electric fie\J.T‘neu(-on we cav wot

solve for [, and T} us'ma only the normal cuponents of Problew 137.

139 The boundary conditions Yequire con{:‘mu'ﬁa o} the \:maenﬁd)
components of the electric and wognetic fields.

Electric Fields: (E ‘e _E_v)::‘; = (-E-b):“o

cosd (14N = \/:L- % sin? 8, To

Magnetic Fields: (HE+H ) o(4*)"
ﬁ,( 1-‘-',.) =VE Te

So\uiw% these twe o.twations \eads to

- cosd 4 f%: /:L- %sin"%
. =
°°'*9L+{-g/ i- %:-’ sin-OL
2\ Eo cos &
T(_ s <

cosB;-rV_-g‘/ 4- %s‘m"og
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(7Y The 'botho.ﬂa conditions ncbuim continuly of the novwnal omponents
of the electric flux densiha omd mmam&‘;c -F\ux dtnsi*z-

Eleckyic F\U%-DQHS\E : (]_gtq-]_'g"):ro:(p"):::

sind g, (-4 + M) = -\ e sing T,

- - This equetion is identicalts one of the
T (4= D) =V T o the sation of Pblom 237

M&%nttlc. Flux 'Densité: (B.L"‘ ;B_r):g@t):::
Sincee '\:Len ave mo ”noch. cnw.Pomnts_\ this boumlmra condition
S qd:omoi-icu\:i sokisfied. Howaser we cmlta hawe oune Q%uxdlm awd

two unknoums; thevefore aua can mot sdue for e and Te usi.ng °“"‘3 the
normal components of Problem 1.37.

oy

181] Fyom Problew 1.16 and at -Qowze distances

] -l r
=3pE, s U, g pfEe ]y B2 umd €27,

= -aaqEE ,Smb M , T_E_l.:?t[ﬂ e‘“’"] b‘:‘_ =- E, -Iefans'mﬁ_enr_

O Bu=§ = Re(ext) pre(8,8x 0K ) Lre(B2H)
a

mon
= . - .A \ - Eaz (] X =
b, P, ..s§:§ S,; 4t s S+ Ayvsinbdbdg = l_z_\ﬁ:‘j s“.semq:-\galvﬁmﬂ(g)
(- O o0
= B anE
o RIS — --
i ' - e “ .
4.4 Hm%:\%_._. G—’C\‘\x CCSB'L"FGQ_ 51\4'%1'_\) ﬁ:%(— U\}QGU’:-%L“ C:\a:s‘“QL)
. = m:_-_\{»‘e = - g 2ot = - Ry 531 )&\ngsgn:

{5
—- - Bl

\ -3 -2 :
X =Rx “Qﬁ‘“:ﬁ\hx (—-E\\xé'.mxm sy )= 2y 531 %10 asB

13 E.=2“1‘:-«‘-""(“'ﬂ‘fﬂ;'E
A A A s =iBE A "
o H e A e (AR A R S g
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) N A W Ao 'If
143 con¥d | dexpt=4d,E 4y By x(-Ra-ag Mt )2 B gHE-2, B )
tag \;\_ =%, _3*_ E \sm (L)+ 2, ..;l’-‘r(.as‘ln(-&u')m (%)

e The. walls out: x..o %= 0 !

S S(«xs )| (Axdyia) ”%S.)l-(«xaam 204020

Evom 'El\& -fmnl-. ownd Bu.k Crots so,cklons O.E =0 and z=d:

é S(GQ Sta):L- [ﬁﬁ;dxc\% 2 EF!,EJ j jsm’(_:{.g)agdg_-_ thF‘%lEe\t

o

}b S (%SQ}; [ aqendy) =- __?_;R\e.\‘srj;e(;xwzg- z%; Yy

-]

Frow the Top omd bottom walls at Y=o gwnd %zln

Stnce there ave wo Y components of the power alﬂmha there is no
contribution frawm the top and bettew walls,

T\\e\'e-q-ort.
Pe= 04 % shie, |- % abie,)|’z0

¢ =%Sss Efdv =0

\V) 16k G

e. g” b Ja )0 ha]gﬁ}frﬁe st (B dndyds + (L %) \ r o (Sl }

Y
LT O] - b e s )

"-'.-é-ﬁbieo\
b W= ][ 4ol oo SR H-.w(z;,qm,u Seegb S
\EI“QBIEL\ |

u.nt;.mm.j Py= P + Py +jzan (W Wo)

0 Oo-!- (o + 12 440 (E"&b[E,\" qb}E,l"):o-\-o-\-o =0
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144 -9 (4 Vi e b e 2 Crja (LMt Le Je )

g
(q) [~ (n*x‘-& U=0, o==a’~f’3 E,{ Me’&mwgﬂﬁ)-

-:—fé*-ﬁ )24, lE.,lt (3)““(_‘_,‘1“;(1:.,:}»&1_1_]5 I* sind (I x)

J

=% Ji:} (Jaﬁn( x) +8q ..B.%..lE.l cm"'('“'

- {38« B (o)) =.>l;.aFm (@)

T %-l—f-..n [e» s (Bl ()

z.[ m{‘(’“ u)+(%} (oa B.x-sm‘q*ﬂ
"-T' L_ [F° m‘(u‘_,‘] ..(r.&f‘(wmﬂ \ t-m(‘”‘ ))]

d‘l"'o\“ ‘ = ‘Ea‘ g, $in (.'!I. )4- ]E’____(‘T\ tns 23 «)

3'5- E\ —-\-E sm"’

T’ .bl-r
E

-‘.\\'Q\'l ore ‘EL\Q NS Yy &\ - R L
cen bef corikban ot ation 0‘- Q'm‘a«a q%ua’c\on " d\f{cwn‘ud fovm

Ln.\. [3-\ uﬂ(%%.) =0 +0+) 2..».1[50 €,5in (;M,,]g:g 4 (“.) ‘o‘(,%“)
IE‘:l e sm‘-(“' x\]
EF;T&““(-% x) = 15..\1*,(""1%:»(%,‘) " ®@ED

wndaxy Condiiong on PEC.:

.

o =la)enlig)aelpee) =0

E (oéy,c:a Ty ba‘:%‘ﬂa E %maﬁo\kﬁb

\;X -.C‘oﬁjg,&ah@ b)sm(q%..;& =0

S S

B

S—

B | B

BmfR h\ =0 = B\o‘"sm (0\':-,““' wo Q-H-\-a, )




e

_(\ 1E. (at-o 0= ::-\wf—'»%gc\ £, (’M’f’mmmno
| 8;@‘“( o) 0ot { Bu‘-\r\":-\'n(l BL&J -0 g
E..(w*& 0"—“14% O*E-‘-t'\.._E, f’x\r\nfbwmimh
> @
’\:....:;s.mfh n\(bJP; %\g\hﬂg% =9
-amf& a\ =0 5%(1_.-:1“ E)W m*ﬁ“ M =0O, -FI "'2 -~

_ /nm-amio awhﬁwm%
e, B, [ %2g, 0ey=h %Hro'LE. (fxowk: mﬂ\“ ( "C‘ﬁé‘@a bt y
gsxm(ﬁ x\ms( qu\\sm a\-“
n*«‘f:&& 0‘“{0**\0 en‘i\ﬁ E.(’}-ntlé QMGQQ\'“

By =~ din MCP:“UL\SM( .,ci\ o

ssm(’a“e,\-:.@ éﬁ&c =0 (0\ T, p~y+\+f2
\m/a p= iwz,« ﬁ(

5 oramas e, s

oot el sosdialr E- Teddsumen

146 E =3§E°sin(.g:x]s‘m(!£a] , Wyzws }T_E_;N% ¥ (%Y.

M. 4 e & [La 9E,.4.98
4., ) ﬂ --I;T:OQ“E_-- jTuF:[ Q.‘ _.."-l-ﬂt "]
=3, % (.gsm(x;qm(“'a) “a ]m s-qsin(.g.;)
b. B=- %s [H ‘Mi+E.J] ]A'u 0

v (continued)
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1.46 contd.

e B = ﬁ.LExH*]ds -ﬁs ls | S=lex

i.

e 40 g g
=4[ S (@migaen (3 tr{ga) + 3 Bal ) s dem gl )

_£t and vi%hi wolls
Ht«xs )-(-Bedyd): nJ [ S (8.agd2) =0

M'ﬂmﬁ walls : X
a4,
S g(%_gah ( Ga.elmlﬂ—o 3 S ia%‘S:) (nadxdg\ =0

° e

Top and bettowm walls:

Since there ave wo iy wponents of the peuser density £here ave,
no contributions {¥8m the top and bottem walls.

Tlnm{m_ P,z 04040404020
-—-ﬂju‘]E]d'o 0
Yﬁ\ v ele.lthe [L%[ j:?.e(a.nm‘(%m,..“a;
"rj'bj ot {IT) sit{Ta)dwdyde]
lElh(:_m‘[(" he () ebe) = lg_°| abt €e k}@)] IE\ e,
s fffleleo- 0] (oot st s 8

ul":tma\'.ela P = Pe + P+ 200 (N,.‘-Wo_)

o :8 +0 + zm(lﬁol%%a -leJ* ahc )

- 25 -



CHAPTER 2

-11

Clwt, _=a.32 V/m

2.1 E=G% 2162 %10

. qq=1Pl= 2m2x107" C/w
c') L, 262 16t C/wt ot Y=2 em face
Qe - 2ﬂezuto " C/ntat 420 om face

06 .
b. Q ﬁp ds =S 3 % deeh- +f f: 3 (n.adxd%) ‘”:“Jud:jﬁdxd%-o
°e— R
Y=2 em face ‘3"_61;‘ {“‘_

e e,

%oh=v'E= g%“o
d. €. _z_-,,_iii-s‘.xe\e.. =4+%e 3 D=£,5+Peli4%)e.En

-4
Nez-B = 27762 %10 - 2762 _ 4 5597
¢ & E. 8.854 %10 (2) ~ 37708 1

€ez 1441.5597 = 2.5547722.5¢

2] Puiyda® Oty S Vi s

. = 1P} =20, ¢ ¢
ob*‘gzn \ T ° "

10
%sbl y:\f"‘lpl" 3‘;‘-:-%_-: %xlu“ C/mz

%ep, =© elsewhere _
| b. Q‘P l - %QBA -"?-Klo (‘“rQ} '4“'Q’ﬂo = =4, QSG’HO-.“ :

Q‘b ‘?zb = %sbAb" .E-_uao""(zn?ﬂ\ 2 4qmd %162 v 4. 256 %07

Qtotal .P\g-a. Q\ :.
(continued)
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2.2 cont’d.

\ -0
Ye = = FX0 . 2x8"? 24996
€ Ea e.mfsé. 183 ¢,

=4, 31.81  -n
23| P=a, w10 C/m E =a, 045 048 \ln;  esrsh

S R T T 1K T O
. %SB ‘Y-& - | (2'““ ‘ W- <1.9¢75x lO C/m"'-
~B

-2
b l'\r=k"""’ I P l s Z:?::'f_]‘-: 1:%--1 ‘39191?'C o>

b. Qp I‘._O_ Qap Ao =- 3L 97"'“-" (4nr = -31.87 (am %162) < = 4,005 %100
| Qs ‘v:b“ Yok Ay 1‘.@.’1&19...(4!7?‘): 3181(4nx8") = 4.008x10"'°

Qtdoﬁ Q‘Pl\ru I

e Qg ={:{E-d§ =J' Jv.ga-u =[“‘%%du

e VR =& L (R)-4 —(v'- 3L87.15%) =0

- 31 -l
d Aoz B2 AHT | 31.87x10"™ 79989
eoEu. &0-9-'\.?_5——- O.ﬂfiq

B2 14 =141.9989:8.9989 29
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24

Q. Eo(o.asuto")-in(u\d‘)-.-.100 Volts |
Also 8,E,=8,E, $E = E.E

Thus B, (02sw163)+E, (1° )= E (0.25+0.2)x10"%: 0.45%16°E,=2100
E: 199_19. 2.222065 \/m

E,= Seg, - 22240°; 0.4448:10° V/m
i

b. D, =€,E, = 8.854x10"(2.22210% )= 19.6165%16 " 21.961586 %15 C/lomr
D, = €,E = 5(8.954x16") (0. 444810 51219615558,  Clwr

C. 9 =1.96155 x16°°  C/w® in uppay plate where vollage is positive
Qb‘* =-1.'36155u1o C/m in lower plate where uoi*aac. is maa’ciut

4 Q= % Az 1.‘!0'155*166(2&10"') =39351%10° C in upper plate.

Q=9 A=-4.867155210 (2 %16%)2-39351x16° C {n |ower plate

C.e %__ , Vo= Bol0.25%6)= 2.22008(0.25 w6 )= 55.6556 Volks

CQ': ____..__3'q351“|°-a = T.0832 “‘O-to
88.5556

C.a QN =E,(1416% )= 44.4444 Volts
1 A

C, = 24351 «10"% . & 54 %16

44.4
-8 -o_ ¢,¢ s(g.8628)

C,= Q - 2.4351%10 =3.4351%10 = o4 _ T.0TIS5\8. iy
t N 4060 C.'I'E‘L -m11s+a 8628

f Weo= NS =2(1.0832015"%)(s5. ssse) - 1.0931%10°¢ Toules
Wey=1¢,\)'= (285410 °) (44,4444 087445 6" Joules

wet = weo-l'in s 1-“6159#40- ]Qu,\os

Alse W= SCV°= :*?._.(3.essmo"°)(too\‘= 1.96755 16" Toules
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2.5 | Before the insertion of the slab the electvic flux densify betuseen the
plotes wos equal to

-l -T a .
a = 7.0832x10 = C/w
-D-EQEQ= Q.SS‘MIO -E%ED-"W %

Thus the surface charqe clemité wos equad To h;s l-.-b:'f.oaszmé" Clw-
Gb.After the vemosol of the battery amd the insertion of the dielectric sheet,

the chorge densifaa on the plates vemains the tame as befove the insertion
of the dielectric sheet. Thus

Qe = +T.08:2 15" Clw* on the upper plote where ’c‘m.\roH_:aae (s positive.
Q=qs AzT.0832%16 (211672 14.26¢4 x5 C

Qs =-1.0832 %18 C/w? on the lower plate where the voHoge 15 negatice.
Q= q, Az-Tesrxd(2x162)=-14.4¢64 xi7% C

c. USin% the \;oum\aﬂa tonditions on the normod components of the electric
flux danai |

° -
R (BD)=ge o Dan Pl Dunct
T‘\us the electvic flux o\m:‘u‘bd in dhe dielecteic slals and free srate'tse%udh
Do=Dy=7.0832%16"7 Clm?

d Eo= Do, T0032x167 g0} Vi
> 8.864ni07!*

E:.:’E.'}.:M:_i@*loa V/m
1R Tse, .

e Vo=E,(0.25%1073) = 20 Volts
 Nq=B (2%107% )= 4¢ Velts
Nyp=V,+V4 = 20416236 \lolts
£ Co= %:=152;‘65L"‘°-q= 0.70832 x10°>=7.0832 x16™*°

-9
Cy=B .24.1664%10 . 0.6854 %162 B854 %16

Ny 16 . .
- -l
C{-. =3 . 14.1664%0 = 0. 39351\"6-9: 3.0351 %162 CoCa - 106%2{0.854)x10

A 26 . " To*C1 opsave 64
9 Weo= fend=4 (rosm2xic™)(20)2 = 0. 14166 x1™°  Toules

Wey= .'i.c‘\ffa 1(e.854 w16 ) (16\% 0.11333% 10 @ Toules
Wet = £C VS =4 (3935106"°) (36)20.25490 1678 = W, + W oy Toules
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2.6 Before the insertion of the slab

e Y. = B_-200Vim
Auto" P
D=¢,E = 885410 1L(z::na}-m'u::iaxm“""-:l'l'loaul Cle2

Q. 9s =D =£1.1708 10" Clm'- |
wil

Q=95 A2 4T108 %16 (Mmo"'}aﬂ 133322 %108 & 1. 13331210 d

b. Ez 200 V/m
¢. D=117108%10"° Climr
=4

d. q"a ‘q
C= e Bz n.854ms O = 141,664 %16™% 141664 x15™

e W,=kev's i(l 4166ax16™%)(8)": 45,3326 15" Toules

Aftec the insertion of the slob the electvic field mi:ens‘ba vemained the,
same; that is B,z € = 200 Volts/m

Do=8.E, =8854x0 (2oo) =1.1108 xto"?—.-.,%émoemcig
Doy = &4 B4 225D, =2 (:1908x15 %)= 4583215 L g, 2. 538205
£ Qz£Q A =x 17T08x0™ (323167 < £5.66656x16™ € (in frea space)
Qi-:k%“A 2% 4.8332%10 (3zs|o ) =244.50639 x16'* C (in Ji.,\.e,tm_)
E,=E =200 V/m
'D°=11103110-q Clom*  (in freespace)
D‘l‘ 4.532%16° Clwt  (in dielectvic)

> oo

: @ |
L. C,.= %_ S. GG:SGMQ 2 0.70832%16™ (in free space)

Cy= %_ ‘4_5%:'&_& = 1.813299%I6"° (in ditlectric)
4. Cpz e LGGGS;H‘% .£063)%16™. 2o, ﬂ;qsm < 2520619 x10™2C 0.

K. W,.=§-cy‘= 4 (0.7083215"*)(8)%= 22.«524xm‘"‘ (in §ree space)
wugsiciv-‘a g_(n.elaassuro“")(e\% $6.02528%10 = (in dielectric)

4. W, = %cb\[".-.- % (2.521618 107" (8)'= €0.6948% 15" Toules

WeksWeo+Wey
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Parts (2)-(e) ave the some as in the solution of Problem 2.6.

ro

X ol

Af‘k&\’ the YEM_QUG-Q o{ the uol*a&e sourte and the iusertion o.F'EL.q, slnBj the,
todaf chorge on the plodes stoys the game as kefore the vemoval of the
souvce. herefore frowm part o of Problem 2.6

Qo+ Qy = Q@, = 11 33312.%10°"

Also a\ona the interface. betueen the feee space. and the dielectrie clah
the -Ean%tv.'}w.ﬂ cwoumponentsof the electric field must be eontinuous.

There {ore

- D..D . Qs QoA QulAis g -6
SRS ok A Lk Sl

Since the twe aveas arethe Sowe A,=A4 . Thus

Qq= %;Qog & Q, wheve E,:%L
Usin% Hese two equadions

Qp+Qy =Q4

Q4 = &R,
we con  wyite that

Q 4.43331 mlo'“ - -12
Q= —2—= 2 2 = 0.31835 «16 = 318286 C
1+Ey 14 2.56 (ih ? _ G‘SPM.‘.')

Q4= € Q=256 ( 2.1835x6" J= 8.14466%10™ C  (in dielectric)

1 - -9
Qso® Do - 3.1835%8 " 5.q94ax16 =D, SE= 21148410 211236 Vin

As 2% 1074 ° 8854wyt Cin free space)
° wlle -
= Qi 8.14966x10 S468x15 =D = 2.5468%10 ° _ 440
st AL i A 2.5468x15 =Dy HE, 2-5’6(8»354x|6"‘)‘. 11:.1 3¢ V'/m
indielectric)

-g . -
De20.9948%10 " C /w2 (in free space); Dy = 2.5468%10 9(,_/“‘(;“ dielectric)

= Qo - 318350 | 5108326 x16™ fovnds =€, Ae
c. Vo Il2.36(4>¢|6“1-° 26107 foro —

=9 . 3-"‘“%""5%-_-1.332'.1 x10”' " Pavods = & —A—A"L
C,_ NV n2.3e(axe?) 2 F 1
Ce=CoxCy=2.521616%10  farads

W, = %CN:'-' .L(o.'loa!zs:ué'"]ﬁu.agfqmsq]: 1153966 © Joules

Wyt 2= 1 (1Le13200 ) D136 (41670 = 18.31389 Toules
We =W +W, = 2546785 %16 Toules
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| ﬁ.‘% \/= 400 Vo Prs B

2 -4
Azlew™ =2.om (__,_, = 2%
100 €

o Q) Be-\;om @Q, msed:tom or} ﬁ’am a\a\o e QQLEW:, r‘]?\w clwm \;g{m@,\
__,_Q.; - AR plodes 18 egual Y

: ..t2
. .!_)__;__?’:_b._t____ _:___8_..8.54“10 TRErs ) ato%azmo C/ws
: &)

'ﬁ\us ’&‘D\Q .ﬂl‘(?o.t?. C‘I\M[‘Q évms)%_ s epa.Qrta lc& \—- )= wS:le aﬂ__

Af%«* we'w\au&Q 0& fﬁa b o

ey OW\e\- Zreg u\sef’c: BKO%&%&C{’&? koé&ﬂmbh)
R chasge Agms{% f‘QW\&lb\sé&t 20ut. 'Hr\us

R =R g = qb,;(_u\vp@ A=+7 085?'%!0 240 )-_-}:34 ie@x?jé:
@g Q (jwe(\ ‘%s &a\ue’t}

,'f\ -F, OBBQNQ [;1\{102"\)——14:&%4110 C
2 (pper )= + F.0832 ﬁlo ¢l

 (fower\ = ~ %0225 C >
The electeie Plux dusity inte diceckie shb s is.
el DA\ %5‘ \732\&;}:’-/:; Dm.“% T

= T, 08322 xto C mt

Rop(s Clw e
— — ) = 0 +3
Q) eFa=D, :%_..._x:d:%\ Sg'%g_@‘@x@ 468 Ve
— 10 =
L EE. =D S E= D . 30820 . 68%0n 80X0 Vi
&, 8.854X0 >

C@-) ____\}.4 Eéc:lﬁl,_ig%m (’i'*m\ :1@, \{oﬁs

V E A - SO'“ICLO (@-QSX\D) ao \IO +S e

. Ny =N +\Lg 20+4¢= Sﬂf \foﬂs |
8 - _ 4. !GG4Xt0 Z O.R854 A
) (r}) | Ci&ﬂj = O mo

8,852 15~ Sorads
Coaon . A leaés e

S = O. F0B32,% lD = \{‘Owﬂam‘ {2‘?&9‘&3 .
A0

C‘ -EG\ Q(- 0822+8 %‘i\m—f&

-32-



Tiﬂ Az 4 e \l 11]\(0\‘\’ &‘"Q:E"‘“ 6, a,xz chuic_

&\,___’C:é-l—t:?,c& 10 :’;E—&- = -;.:LCJ Vi
:no
D= = e E=gE, D
E +E~_,__35 +E, =48 __JO .e»;_ 025><;05 \

( Bz (e,)=8 58, =8F, =38,

, 423 =ol5110 Vin

Eq= OH_ijg_ﬁ\f;jEﬁ,Q.zﬁxmﬂ Vi

(B) D=&Ey =g, forsnd® )= dse 0 chu

o

ML‘EQ_:JE 0'2‘5?‘\0‘5\_ = 'J..'S‘&tjx\{?’ Q/W\L

< \, ...... —&&M— :*&1%51;l6:§t( ) % \ 0‘5\ =OAS5E, C.

loww = ﬂ_ébr. "’JQ \ﬂg)“ QJS’&,\

@) o= MFCS’J.- 0“’550 ——=o02e F

I N (OFsx10%)(16°

Co=Cao 00580 - 0.I58 _ =ooce F

\f-z_ E-z.‘:\z.. _ @’-25"‘03)(' 62‘)

7 ] e _ CT = @ - O‘\S.&-O eedll U diSEoP
il N 1o
e — . _qm___ e
C;L___l__f“_ 28,320 - o.mge I
a6
I _ R _
- Q—EAZ—G&L_ 06E
- I3 4 S Z.gz-' e io O_ O
Q'r'—--_ < Cg = (Q‘) °2€°)(0 %5" ; ,OQ( 'oﬂ,e
Cd'cz (@ R+ . 0EE o) ©, 08
I | = ?;(%)xu:) Lo = ©.04858, ]

Qé_ axe +Q@_ SaMe, Qs “}10\% sJ\ouloQ \oQ

-33-



@ By =10 (M) 2148 V|
: - A ew A wm . — .
S < e I .
e ——— ':“ R _+__ T 5. W 1
(k) 3; =548 =10 (‘l% 8. 9)5'43(!0 =% ?ﬁo&xz @/m"‘ \
— D= £,8, - Sr OR824 w10 yg_éég_lgﬂ_?’:@q Clwmz \ B
e _ e
() 94 =\I% FoR B Chw | e :
_ % :.mg‘ & fur l
= L—"—““’_',__ ¥
U L = —
(<) Qy =9, A = AOBYD (i K15 v - 17.A0BRO :ﬂ":ﬂﬁmo N
' <48 12 R
@P___,, L A= S8, \'L‘lwoq-ﬁ-./lvuo W) = §3.02(%0 = 5312%% o S
@ — -ig .
(Q_) C"i..: ,:Ls L3ReBxo 1 FFOBR (O EG"MQ,S
Co=

a2, -3 i
Qe - 53124wd ° F209%10  Laads S

\ 10

: o A
Co = C,f +C, -::G«?-:(-o%‘ks 24 S 2.7 085290 2. 0.36832%(0 4
. 1

TR == 12

C E« _’_A',._h :2('8 '89\:&10 ) )0 = [ ACB¥0 =L F FOB%0 &mcﬂs

"l = 53, \24%9{_5‘,‘5114%:0 fanad
‘-

S
Cz‘&?_‘ _.,,.-xg'(ﬁ? 86"45«0 \

-,__,, 1o+

e
C T ::_C? ACo. ::(l TFI—OEHJS’ 32 ‘hﬂo .7 0824 X(0 m\a.'-"r%%{ ﬁtQ.%ma& |

T\\eq AN "Jﬁa_ AL ad ?fﬁw s\w\&Q %o*"& N cl@\hki \OW‘Q

on Vose, oud X “*f&_@i_mudgki, B

-34 -




2
_ ;;!%crcﬂm Re_insection of He slabs omd._helyre dfle. ey &%\e._%
LS A\swch&c{
s 4=t s 10 - 1000 \z/wx. 0> N

> —
D=, =£E =&, - @8€4vqol (0) 8.854%(0 | cfu>
k Ot =-Fsar —'—). r‘).\:: 8854—x10 C/\M

f @ Q. «-9 A ﬁ% An': 8. 8‘5’4%40%(0 \.—.%BSHWO .

'y Aqe't@(‘ J’QL ‘G‘QMOJ&Q ol &euauaowe\[ < ’Tﬁa dacmc.a_ AQM&CIE (C/WF‘)
YQi A eX CE ﬁ%

*EL m_ 00 -fs) leske QM&MS ’Pa&suw W\SQTKNV\ Og éial S 0\'.03

'?Oh o ::-%SL::. 8854%\0 C/’ML

4%3,\; 8.854 %15 C/M'L
L ® “-Q,L___%r‘gr% Ay = 8. QGZDC\O C

| =9 Z ' -
(=N FD._E'ET —>E —~_-D~i—~~ 885'&5‘_9_._#--- 10 - <00 \//M
I S (8. Q@Fx:"“) ) '

i : :

; = 3 -
=£.E. D g ’qu ~ Q. 854%|0 _ o . |

éfe) V, =B, d = seo(is V= S Vel

"

N, EAA = 186, cﬁ(m \ =), 666 \@:Ha

St .

; . ! -,

[43) F =&, A= o(gegard \ - Ao L

IR = 2\4 1o KU

C = J_AL -~ G/ﬂ 884 X\ 9. 10'"‘_-_- 3,124 X110 ?@

= Ao 10

s ~15 1 N
f"“ C,o= R BOSAMIO _ |\ rromyxd =I7.08K0 f __
O N =y |

C,= CQL 9854*10 = §5|24~m S, 53 Pro%xro fiz |

_,_m,__,_m%,m Q v B 2o Sawe Jofwidhon,

-35-




um% COu\omU’s Lo 2

&S'D ds j S(a 'Dr rf&{u\a S{::Ef,rddnla :me.QfE =Q
ov ° °

: )2 310" @

Byttt PO Fesmo ¥
Stnen the vo“oﬁe. \s 10 Vo“s 'L'Leu

b

'y

O

\ = 10 = 310 Q (L) = 3x0'@ .On(z]-:amo“@('o.cqa\s) |

._10 - s
Q= “‘o“(u.mm-48.08‘l%s|o C

E? = 3&!0“%& 3x10" 53_-‘}3%"'6“: '4-4r3.§1_5
b. Q= 48 oedaxic™* C

¢ Qgq =- Q. 4as.84sxio”'t
4 anad - an(aae){exic™

-2

Qe = Q_. Q@ . 4e.0898xI6
* Ap anbL  an(aws(exo?)

=6.378x10 } Clwm>

=2.189x18 C /m

d D= &6} = 6.654w6™ (1042695 ) . 127736, /o
P

e. c= - “3;3“3*“‘ = 4.8088x16"' - {aveds

-F. Wg- C.\fs (4908‘\8:16' )(loo] 22.4045 x\0" ® Toules

9.13{ A-ﬂ-.ev ’c\w. rewouod of the \:ollw\o. source., the botul chawe thays ‘e(-c.

same. Usiyg tas we cam answer Hhe %ueshoas
6. Same os in park b of Problem 2,42
Q=48.0898%16'2C

b. Sameasin part ¢ of Problem 212
Qeo - 6-378%10°% C/m

Qb= 313%#10"‘ C/m> (conkinued)

-36 -



243 cont’d | Qoo as in Port c] o} Problem 2;12[m £ve space and dielectvi)

- = 1:21736w107°
) Dpo = Dy, = b
"B = Dpo_ LaTexic™® 14.4269
pe = €o 0.054% 0% _f P
Des . 2.2m3ex8"°  _ s.¢355

Ef1= g, a,sc,(e.e.sqmd“)y TP
c. c
V-SE dd IE dd = sesssjf'_?. + 14,9269 f_-sessstn(c]mazmn@.)
(+9

= 5.6355 2u(2)4 14.42634n(4) = 5.6355(0.408468) + 14.426% (2676 8)
Nz 2285 +4.1504 =6.4384 \olts

- \Ql _42 ?{3:22'0 1412608 w07 {evads
=12

3 WerieVs ._(7,4-;36%)(&.4354] x16" %2 1.54738 16" Joules

| 21.4‘ Sinte the voltoqe souvce. is comnected of oll times -\-:Le. tated uoﬂnqe.
is mointained at 40 Volks. Also the normal wuponents of the
e.\er.l-.m flux o\omfba is continuous olmcf:&t nter face .
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3.1

CHAPTER B
VrE =-Mi-jwhH | UrH =§;+¢§_+jme.§._

VRTURE = -Vt - 1upUx

VxVUxH = IxJ; «T UrE +junt VXE
uslna M.axmel "s e_cbuc.l:.\-'lms ’F'tsw\ aboue. Qw:l th. \led:ov Hm“i(-a of
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2= M - fanhdL e +wieE

Sice VD=V (eE)eeTEeq, STE= fue
Now we can wyite thok

V*E = UxM; +jh T + %V%u-ﬁjmw’ E-wihek
which is on Ammu?\t& second-ovder differentiol Qbua.iion.

Usm% the e%.uuix‘ovs ?m e maaue:lzé, f-lqlﬂ G\'ew\ above aﬁ.oud a1ty

Moxusel 1% <quodiont and the yeckor ideh‘i:i%, WL canwrite

_ V(V \'_n ‘qz\j =V 3‘:_\','_ + (r-i-:\ml‘-_\VxE_ =9xJ, “‘@"’J*"Q(‘ﬁt‘f‘“ﬁ*ﬁ)
Snee VB T-(p)epTtieg, »9-Hetq
then
T = -VUxT +TM; + %‘.v%mﬁm&.ﬁ;-\-jw\\rﬁ -oShe l
whichalss is an uncoupled second ovdev diffesentual ecbu&itm.

3.2

ii\fi"' "ff;-f ) f’ $4= A1€i3g¥+ gie:'i"x"

usmaa {: -?4 = Aié.;jgx’: ‘ELW\

e VA, Cib gt A e-jﬁu‘“:_ AP ED.
(‘\a‘\ A Clact (conh‘muf;')i 8
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132 con’c’d.l The same can be shewn by lething -f -F,.. B, etife
Now let wt -\:ud the wsinnreidald soludions.
Let ji- =-§,_= C, os(@ux)
Su\as’ci’cukina this inte the cliF{:mdmﬂ Q%uw\wn Leadi o
PxCow(a)=-fCoem(pn)  GED,
The same can ke showm hta lt‘k{-m% f:fz = D sin{Rex)

33] € €30 [ Caens(nd+Dysin(a, ) [Cotnloya)oDysin(aglIB; eon(uvts o)

To follow o spoivt 2, for different value of £ we wusk mointam,
Cons{;cmt ‘Hn& ﬁmph‘h«h a{- ‘E'M.. cosihe tevw, -n'm uac:emp\uhul ba ‘t’GLlVia

-Nf +§‘§ ci (b\ﬂﬁkﬂ\\t .
Tu\t\n% o decuakive of- beth sides with vespectto 'Eiﬂ e Con wite,

Au(-ﬂaeatz_ 20 B WHf U0 P U, "'Te
which ndicoder thed He wsowe it mwmamﬂ\e -2 direction.
S 90 - e i 45 e,
Lt’cim% E, & %‘%] -Ffv.)%[ta Vhid) and su\:s’em&ma akoue, leadsts
4
gh S+ h _L,{ai_%h 2y*fgh =0

™ umta bof\'\ Sides ha -f%\n we can ustide,

+3d
{- eh:"- 33 Y da‘-ax
B\a ld‘.Ewua ¢ach ’c.e\'m on the \4'\: e.cbu.nlto o wnstont leads

L8810 % §ofir MR f sy i) 4 Dysivh )

4 %ﬁ_ x,a 9292 h & % Btﬁx‘ 5929 2= Cateth (4} +D, siwh(Yyy)

h %"'"Ya Shehy= A,e. +Bge s s hzh,=Cyesh(fyd) +Dysmhn(ad)
4roviced that Xk *Kg* Xt -H
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3.5

V(7.&)-UxIvE =@ E |, €= Bo+ dpByed, &,

IU.sm% cc.a\mc\\'xen!l wordinakes

Vg =_1.l(s;E \+}f§& 1E_!=

V(ve\ v[? (¢Es)+ 2380 383
= f{-—[_i_(gu)*i"g a." ]}4@1{5 Tﬁ(yer)-bi’& L ]}

+a.~.{-; 14 %050+ 2382 28]

| V*E-&f[i'a_ej E6)43, 3 'Q‘E?!]+a*'[%?’§¢+%!f%°w]

i & 13 E. ot
TeE = { LT PQ-‘}. AT Y
+*‘=‘«p{%1‘ -9‘5*-*’&*-%&:;,%;,%&-&@&}-

1. VEP L L aB, B, 4 9B, 4 A€ 4 9Ey
el sga"-*'fa:"a—g?'r-"f"-wn“?m

Substituhing a2t these ints the wave ciucdmu owd equeddi uﬁ |dm’emﬂ
mnyonmb:%row\ the left ol n&h'l: sides, it leads G

p component :
TEp, 4196, 4 F8p  VEF|_E,_2 3E4. . p'E
[s"ﬁs’"’r‘ewz - P
o V‘E“(-#-}-ﬁ%ﬂhf 9
S component:
[ €, 2 o .
PRIAA o ok sl
2

o« ¥ Eé*[%" F5E]= -y

% Component:

. [%.:H"’E + L ':‘;EP'%E___;:]-.-,_B‘E}

'D? P‘-
*  VE, z-pE,
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3.6

| T\-\mgo'te.

= ajE (3,4 1—)-&3’5*(&9‘:) +a €,
u““ﬁt""- wc{:anau.&w to ca\udwe& eoovd make 'E\'aas{omalm. W can wyke,
o,‘? -&xhs*)-l- aa sm¢

a*- Y ) 'M'il s

- * )
%g_-o 3 'gr?s 0; _Gf& o
%é— -%“‘"\’ ""GEC%# '-'-ﬁq: 3 %%-_.7-.2,@4,-&‘%““{,:-&}
%@ o?,,cosq; -a.asimb =-st %,a,‘si@-a&l :-34
Laa 0 |
T} . R
%aiggo Uooo; 22a0

V"E A ACTARS & (AR AR h (GEQT (4. )iy e,
Ef\ 9 '*9[? ¥ ‘“rEr)]*"' —(“fe)*i::@ﬂ
N )T Bl - gy
R RRARY
=8y #-1-&4,9_:524-% %_afe 2 -agET +8g é’{-m?z
ACSAERERCRAE ”‘[‘f"—'é‘*%%fl ASe s

\\mﬂ-mt

THyEy)- 8 [-.g,.* o RS ] 13
S\m\o«"&

V'(R4Es) = 93-(5‘+E¢\ 3 5T @)%

= "“f j’ ;;h-mb[?%'_h 7= ?‘% ‘P]
T{GREN) s TE, =8, {3502 Faed B 98] (contimed)
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