2EIPA A2KHZEQN No. 4

il J

LLs173d LUV OTNCC O

4 WE=T

AZKH2H 1:
4 A
am/anzo
b )
(D:?), Ve UOS'\n(%T%
o 7 a e

Uo sin(ETX
)
As elerdsoupe ApwTa Tnv GLVEXEX TWYV OPIAUWY EUVDNKUY
P(x-0,0) = 0 = (0, y=0)
$(x=23,0) = O = 2(3,y50)=0

To MPORBANpa pnope va avaaudu eto £Tns  £0yipous nEoRanjtara.

Y & # 1 Yy 45
L 843/63; o b . o,
*=8 ‘¢/=O =0 :’;:UO s;n(%i:)
o¢=uos.‘n(6ﬂTx)T 8 7<> o ®oc ) 3 —> X

MpsBanpa #1i:
Epdeov gla 0<X<a  (ppavidita n-ep\os\ur'\ Aen 6o y=o S&radiyoupé
T duan:
B (x,9) = [Al sin (kx) + Azcos(kx)] | I3>1t3kgj + B, e "]
& (x=0,y) =0 A, =0
nm

§4(X=Q)}I)=O => Ail Sin(ka)=0 ~ ka-_-nﬂ' =) = ——a—



Elias
Text Box
ΑΣΚΗΣΗ  1:

Elias
Text Box
ΣΕΙΡΑ  ΑΣΚΗΣΕΩΝ  Νο.  4


| |
|

1

Bilxy=or= Uosin(22X) = Aysin(Ex)[Birm,]

O cuvridierns Ay propu va evewpamwdu pi e By, B,.

Enohtvws N=6 uau By, +RB, = U, Uau k:%r
© : | k -k
%_‘ =0 = sm(e_g&)[eaer,ef’-%TBzeﬂ] =0
3 y=b y=b
kb - -kb kb Uo
B1 e - Bz e =0 =) B‘ e = BZ B1 = =T
- 1+e
B, +B, = Us 3 o o 2kt
= 6Tr/a : ' 7 {4+ e 2kd
Enoprvwy n Aden 7ou npoBAn‘Vme 1 avor:
‘ 2Ucb
B,(x,y) = Sin (ﬂ) [_L ek5 v € el ‘
a 1+elkb ,14__22[:5

k(y-b -k (y~b)
SUsin (61X) ¥, 7

e kb - e-kb

= Uo sin ( ETX) cosh [T g-0) ]
c €
005‘\(3"—' b)
TPO'FAV\PQ #2,

TUSPQ ExoVpe T‘rgplo&url aVen Koo Y 6o x=8, Ete: ar\u\éaou’,a rnv Alsn

D,0xy)y = [ Alekx+ Aze—kx ] [ B, Sih(kﬂ) + Bchs(kS)]

OPIO £5 TUvOAwes !

D, (x,y=0) = O = (A, ekx, Aze'k)‘) By cos(ky) =0 ~ B,

=0
Eﬁop{’vw) 51(X,B)= S\h(k'ﬂ] [A1ckX*Azc—kx ]
°2%1_ o = kcos(\(xj)l[A4ek’+A2e’l‘>‘:] -0 -
oy y=lo y=b
™ ™
kb:(2m+\)z = k= (2m+1) 7o m=09,1,2,. .
§(X:O))) =0 7}.')/ A1 + A, =0

@(X:a))): Ue s\n(%—é) —_ S‘Y\(kg) [Aqe‘(a+/\2e'ka] >




L1284 LUV OTIEC T O

RS WES 4 NS

et

T '
k = e (m=0 and Tnv devmd Aben) .

Uom Us = A1eka+ Azeska
Enoyévuj A, = Uo = M ua /—\2 = _
eka_e ke 2smh(ka) 2
'qu -
@20(,5) = Ve S\'r\(;—g sinh(25 >
thh(ié)
Juvoyidovras n Aden Tou Apxiuod npoPynpores Gvou !
Pixy) = Bi(x,y) + B, (x,9) =
T s:’n(é?-) cosh(%!(‘:!’b)> . Us sinh (59")
Cosh (%' b) sinh(z{a)

U

sinh (ka)




AZKHZH 2:

() Eedcov UNAEXU MEPWIUSINTA WS PSS ¢ K‘P:‘mi U K,,T=+m2

ondte ot ey Evar Ths poppns;
S(r,e) = % ( Am rT"‘—r B rT“"‘) ( Mm sin(mp)ﬁ Am cos (mcp))
(370« 8 e 5™)
Ar¥ m=o n Aden 1ns  popens C‘-\O»Qr\(\“-r)+f3°)(l—cuip+éo) uaxadnga
6 Crodepal Sou (ezhe=z=o 5\66‘*’ tou S P MNpEnu va Bivos FERPA
e}.-évo e =9, Vr=oe, Ondzs éxoups;
©

'fPI (ry, @) = oo + 2 (qm\;m+ bmr;"‘)(gm sm(m<p)+5mc:os(mcp)>
M=

Qpoo rr=o @ NEnepagcp iVo bm =0 ¥m uwal &nopivw!

o0
U + Z l‘,rm
m =

?éi(rT,kP)

L]

( ¥m sintmy)+ Sm costme))
Tlopopoiws

D) = A + “‘Zm (Am ™ 4 Bor™ ) (Fm sin(me) + Am wx(mtp))
uor By nentpacpivo (s0) o Moo & Am =0 #m | onsts

o0

3y (vr, @) = Aoc + Z \':,.m ( T shmey) + Amcos(mcp))

m=)

® o= 0. sn(5e)

" S A = A ‘ AP, A od
= lr"(D+—D') = o Dn_ﬁr) = Yo [—%(—a?n"'r\'*f‘g\;
= T
= e 22| e 0 %:
v Ay a



Elias
Text Box
ΑΣΚΗΣΗ  2:


0%y — Zmr‘_md (6m Sin(me)+ om cosmmq;))(
a(-r R m G:R
0P - Z (_m)r—m—‘\ (rm s;n(mup)-r Qwm oos(mcp))(
orr ] L rn=R

Er\c\A ivws)

-m -] Lo .
Go SN 5<P = +&[Z<MQ T+ QO_icm) Sin(me) +
™

2 (m R™™ A + m Qm—‘gm) W) (m&p)]

G - (SR—G M + 5R465) n=5

Cs

Qo = mR™ o mRm“éM #m m#ES
O = YY\Q-m - Am + MRM-' gm \Lm

EninAcov dr (rrzﬁ’,q) ) = Py ("T=R,(P) ~»
Ko + Z R™ (5m SIn(mMP) + Sm COstme) ) =
L)) . .
A, + Z R™ (T Sin(mo) + Am oos(nmp))

Eropeva. o =A = 0O xuwply npdBinka pa b ™ Svapiue
op\‘ium Y apoy pGa scmSzpo‘x.

R™ gm =R™ Tm

R™ 8&m = R M Am
Er\b\,i\ms MRTRMBm + mRT T = O~ §m=0 - Am=0O
Entens m R™ EMQS"‘ + m R™ gm =-Q ¥m mx5S ~

-B/m:rm:o ‘VM 'Jt m+5,

Aps pove g, Ts *O.




T o= SRR x Rige) » ys = 2 L
e = Q‘°l_-§é ?‘2-4 = Refg_;,
E\’lokévu)
§T(YT;QP) = %‘:_50 % Sin (5) Ser S R
P (vy,¢) = > RS 31n (Sep) t2 R

106




'ASKHZH 3:

y  ®Oy)=Ve coslky)

o= o
o
€a
> X
® @ @
L
o

(o) MepoSos XLOPI6 o petafantaay .
Dx,y) = X(x) Yiy)
Epdeov d(o,y) =Vocesky wvou aogus ve e dexa n AVEN

, ;o . k
4:3[(><,3) = [Afoﬁ(ky) + B s (ley) 1ire hex a‘e*' * ]

@E(%,j) = [AZ COS(k&)‘*‘ 82 Slf\“fuj Pj [ r,‘, e'kx + A2€+kxl
Oy (y) = O

A({)QU gthI(‘x_::o)y) - %’E (%V::Aw:.)))g} = \fq ngfé{:{) éYQU{JG '

(Ag_ cos (kyg) ~ Bpiﬂk@) (@j A@\) = Vs cos (i«g) =
G@\:O uat ap<e
Prix,y) = cos(ky) [ ;e K, b1 we [+ 047 Vo

'OV\A\ @E(xzé)ﬂ):O =)
COS(k&j)[ Qekd—FALe‘kd]:O =)

- _kd
Y= o kd_o~kd
(g + &, = V. i
31 8 = Vo o py. _vaeH



Elias Glytsis
Text Box
ΑΣΚΗΣΗ 3:


| Enoluévwsj

! _ ‘ stnh (kix—d

| Pn () = Vo CQSKLJ nh (kix >>
&mh(kd)

Erminicav
391 (O)\Lj ) = ér)lr (O).‘:g) = Vo CQS’({(ES)

K‘& i'\ﬁ\-k)\) “i:\h:f { )& - o 0 ; b’ 3 3 <O Pt {—:‘ E‘ O et

cos{ky) by = Vs coslky) ~ 4 =Vs T Gjnapévw; ;

_ K
Dy o, = Vo coslky) e )
| Apa
Ve cosliey)e oo XL O Ay
@(‘x;}j} = v Cog(k ) S\Yﬂﬂ(k(%-—é)) o< Kéd ¥ v
e J Sinh(kd) - 7
O X = d ¥j
= e . ad A ‘S A
(ﬁ) E»»»V®»~%;ty—%gty |
% — — kVa cos('kfj)e*\q Ty + kYo Smﬂcjj)ekx ?y -2 O
PQ\ E o=
Ve COS (Raj) ! kcosh(k(;x’-é)) '{x
sinh{kd)
= Vo ksin(ky) SmnlkOD) o o< x< d
Smk’ﬁ{&(é)
O X > d
—n .
(6’) @(Kﬁojtj) = ?nO(D(XmQ%\)wD(K?—Icaw)) =
= iys [?erx(oJr) —Alxég\:k(ogj =

= €Ex(ow) - & EBx(0-) =

= €\<\/Q Cos(ka) w

60\/Ql‘< COS“{ )
sinh(kd) ! J




~l \) - P
L coer= K [€ S0 C T
> g9 ° chEn T & ety

——

(@) frota

Six=d y) = n D(S(xrd’)- Dlx=d*)) =

O [ eE (D Ix - 0] =
= — €& E)( (d'-):
P Vo Cos(k\d> k i

Sinkh(kd)



H

I — O

ASKHSH 4:

Vo Vo
a a -
V, “V, -0 9
U - A [, 9>< S > bd
Vo a v, 3
| 1 o # 2
é‘{&) X(;?pidc)pg To mpé(&gr\ po 6z @
f !
Z. UnonpoBappota 1, Ak #o
= (:3 t / -V Vs
X
O a

Yhorpod j};m Lo # 1

Kk = Ay cos (kx) + A, sinliox)
\F()l): 3, wsh(\<3)+ B, s;nh(‘k‘:&)
Opws X (0) =0 = Ay =0
X(a) =0 m) Azsxn(ka):O ) kha =N n=1,2,.-..

1( _ nr — 5
n= , h=42

3o

hard

'Apo: P = sinlkax) [ B;COS%\(%3> + 13, S‘;ﬂ}”»{fthgéj

A R K i ( )
a]

(D(X,ﬁ = cl\ = \/@ = z__ i (l(nx> {-»B’“\ OOS)’\“(n&)“’ B?J\ »'Y"f‘(’kmﬁ}‘]

0 & Co gLy i
a~ \ 0 N m
j’gm(&ﬂx)sm(kwx}&x = z
a -
=3 n=nm
O 2


Elias Glytsis
Text Box
ΑΣΚΗΣΗ  4:


1 1 — a 2
< \‘/o SN Ky X —_ qu ‘i‘ =" Bdgm - -:; \/ S‘n(ka)etX
6
— — —)
8 - oy 4@
2V, r — ( (\} -t g 1
~ By = 2l | e oo iJ = 2 (4o 0™ ]
f‘g k'fl”l‘ km&l -

B 4 \/o 4 ¥ .
- [A AR

Bim = frgﬁ@ T
( {,3 ) = even
Eiiimer s,
ey = o [ ma cos%{%m&3 4 B, sinh (k 8)1
= om T

2 ! 50 \
Z\J/O c‘f\’*km?{: > s B"H’Y\ C»Olh(km8> -+ B""Y}'\ \.“f)‘“‘l ‘(Yn@}
r\,{fm,»()> cosh (kma
ﬁhfﬁm

= Z \ . P 2
B,. = [5-_@0)3.”%@) — 2l
2\/ w1 {" "1
= =°° / f-(-1)" ] < '1 - Co;h(kma by
po T ( g f\\ ( i(\’hr 0 . -«al’;

4Vo

A

[l” Cojh(mw\) :{ M= add

o wmn )

oo = mTr
O 14! :C‘i’\/ﬁ’r’ﬁ
Eho}xévm vy
a -
D Y = | - cash{bma) . T p
\?(X)%; l o LB/lm cos jﬁ(km”) + 3‘?‘1’\ -m th‘*‘\{fl(mvz is'hk’m}’
, girh (tma) ~
"‘.ZP+1
P~

, C
@ﬂx,g):f Z B % smh(k’mg)ws V\L‘\(&fm}j a)}Smka
smh(kma .

m=2p+|



\/nxazapé(;)g\ﬁ e #2 .

\ ’ - . 1 ,
FRTO frvae AupeiBus ave fo g9 GIALG Bt e O 3N T W oSy
LA e "\/’L e} }‘/Q .

X(x) = B, cosh(knx)=+ B, sinn iknx)

\f(j) = A{ COs {r;k(' L:j ) ,.ffixeg e <$ J o Ax?‘ﬁf/vd ) - Str ,;
1 LR
N .P{'fi . N:.:,..‘
a

Era '}4 évw h)

{~cashikpa!

\\;’:%

Dy lx gl = 22 (=Byw ) Lc’m\”(kmx) + Si‘ﬂ%{/‘kmyﬁfl*"%;’;}

N = 2o+ Smh(kma)

P 0y) = T _a__—_?m..__[smmw)_.z»..mkm(m;}]w(w)

e Zpgd S‘“h(k(m?:‘)
L SV Al ra A N

RN T

fl

1 o,

o x Cw - Voo
-

(5 AT T AN o So. | A
- el [ S ! 4 .___.2' { \Lj
oy

() L= -0

2 . . .
oP ) " LSMh(L/""i’Y) ~sinh (e (3%9)) ke Cos [lem x)
O v Siﬂi’\(&ma"}
M;ZPH
9P Z ﬂm_w [\Cm Qf-‘vQJ\'\(ka) — l(m DO)}\(LCM {foa))] Sin L{mj
3%t Sinh(kmd) o |

er = 3 B T o () ~ kol b (5=2)) | sin ki x
9y m o sinh(kma) -

¥

Co LM)H

aj m S!nh(\émﬁ) |

X

Ll



Red=Field Lines, Blue=Equal Potential --a =1

Figure 2: Electric field Lines (red) and Equipotential Lines (blue)
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Figure 3: Colormap of the Electric Potential Distribution
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Figure 4: Equipotential Line48 at Specific Potential Levels





