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Elektromagnetika, kolokvij 12.12.2000, refitve
D pre@)=7 =0
V(r,0,¢) = Vyrsin38

E=—gradv=—1, V,sin30 — Ty V3 cos36

_t [-z2
r2sin ar

p=div5=div£0§=so (r%sin@ V, sin39) — %(rsine V03cos30)] =

=g ﬁ [— Vo 2r sinf@sin3 6 — 3V, r (cos @ cos 38 + sin @ (—3 sin 30))] =

Y
rsing

=& [-25sin@sin3 8 — 3 cos 8 cos 30 + 9sin @ sin 36]

=£0V7°(7sin30— 3ctgfcos36)

2)
+FV: -2V
. AV = Vot 2o+ VotVs o 4V, =Vo+ Vo +V;
1 . - 4 W =2Wo+Vi -V, +V, - 51 =20+V 1V,
v W AWa=—Vo+Vy—Va+Vy > SVla=—Vo+V, 4V,
: 2+
3 £ = -3 W=tV V-V > 6V,=V,+V; - V==
-3 - I < 3 19V2 =9V0+ V3 +4V4 - 55V2 = 27V0+ 5V3
[
} 19V3 = —3V0+ Vz +4V4 - 55V3 = —9V0+ 5V2
e - 2 0z 1 Ve 12
I 2=355"
! 3
| Vs 5=V
v : Iv: 25
3
Va=c5Vo
- 50 7
17
Vi ==V
_—_ 50 "
k)] V(x,y,z= E)=V0sin(§ x) V(x,y,z=——)=—Vosin(§ x)
3 3 3 _= _= = 2 2_ (= m\?
Z#0 Z#0 Z=0 =2 k=1 k,_ka +k, J(a) +(%),

Nastavek: 14 (x, y,z= %) = Ym2n Cmnsin (?x) sin ("T"y) sinh ( (m)2 + ("T")2 f) =V, sin E



sinh (kz (- g)) = — sinh (kz g) - refitevpri z = —5 glede na vzbujanje (— V, sin gx) predstavlja zrcalno sliko glede na

e . [4 . .
resitev pri z = > zato je nesmiselna.

Glede na vsiljen potencial (sin sx) na pokrovih sklepamo: m = 1;

1o~ G sin (57)ink ({3 + (5 3)

Koeficiente C, dolo¢imo s Fourierjevo analizo, tako da ¢imbolje zadostimo pogoju V = V;, na pokrovu:
1 e (£)) oy = i) ([ () 5)amE)ar s n
%b (1 —cos(ln)) = C, sinh ( (s)2 + (%")2 %) (%)

2V,

O Ve&r+®y)

(1 — cos(im))

Vix,y,2) = i % (1 — cos(Im)) sin (gx) sin (— y)

sinh (Y2 + (5 5)

a a a > - -
4) e—r#&O 5#0 a_— 0 Jo=—120= —1,¥0Es
v _ av _ B _ T Wo _
a = —ay =0 E = —grad V= —1z—az — _az EO de

V prostoru “y,":  Potencial: V, (r, 8) = (4,7 + Byr~2) cos@

Polje: E"o = —gradV = —Tr 4y — 2%) cosf + Te 4y + f—:) sin@
V prostoru “yx": Potencial: Vy (1, 8) = (Ayr + Byr2) cos@

Polje: E"N = —gradV = —i’, Ay — %) cos@ + Tg Ay + l:—’;’) sin@

1. Pri r >» b jepolje nespremenjeno:

Bo= T, (Ao — T) cost + Ty (Ao + ) sind = —T, Ay cost +Tg Ao sind = —T, 4o = —T, By — Ao = By
2. Pri r=a(napovidinikrogle) je: B, = Bg=0 ; TgEy(r=a)=0= (4y +l:_§) sinf — By = —Aya’
3. Pri r=» je Em = l:',"w 5 inzv = ino
AN+‘:;—’;’=E0 +% ; Yn(AN—%)=Yo(Eo_%)
AN(1—:—:) =Eo+% 3 Anya(1 +2,,%3)=Eoyo—%}'o

A=) =Eo+2  Egyyb® (1+22) + Boyw (1+25) = Egreb? (1-%) — 2Boro (1- %)



3 3
3 _a\_ 2a°
_ Egb®+B, . _ Eob (y"(l F) y"(”?'))

e T el Dme)
Ay = _ 3E¥o . By=-— 3Es¥oa®

P ) ’ 2no(1- §5)m(1+55)

ror(1- ) m(1455) rizro(1- G5 (1455)

Ey= -1, E (1 - bs(y‘)(l_ :_:)_YN(H%S))) cosB + g E, (1 + bs(y‘)(l_ :_:)_YN(H%S))) sing

§N= -1 % (1—1133)cos0+i’9 ¢(1+:—:) sing

" (- (14 o(1-f5pm(1+55)

5 ﬁ:Tp+T¢p+szcos¢
= - 4 > = _x = bd = bd = bd > =
$F-ds= [[FT,dz+ [2F(-1,)p(-de)+ [, F (-1,) (=dp) + [[ F (-T,) (~d2) + [ F T, dp +

=‘pcos<a [: z+

_T 1 2 2 L
P’ [z o+|[, pt|pcoso [, z+|[T p+|p* [_Z ¢ =
i 2 4 1 2

p=2 p=2 ¢=n/2 p=1 @=n/2 p=2
Q=N =4 =4 p=-t/2 =2 2=2

=2(-D2+4(-Z-n)+(1-2+ 0+ @-D+ 4(x+Z)= -4



Elektromagnetika, kolokvij 15.02.2001, re§itve

n  J=1,)y /ml, r>»a
iD= [ 7 e Al _ ol = B e 2 s 7 : 7
A(r:ﬁfv']( Y o va’ - = :n Jo— (1,sinfsing + 15 cos @ sing + 14 cos ¢)
T, Ti’g rsin0T¢
1 2 K 2 _
H—; TOtA—_]()r Zsing ar a6 a¢ B

. ., e Tk N kil . e~ Jkr
sin Gsmqu T COS Gsmqu rsin@ cos¢T

[T, (cos 6 cos ¢ e " — cos 6 cos ¢ e™7¥™) +r Ty (sin 8 cos ¢ — Ty (jk) sin @ cos ¢ e~F*Ty +

]o

r2s1n9

- i il
+rsind 1y ((—jk) cos G sing e/ — cosGsing %)]

e~ Jkr

’7=£Jo - [G"‘]'k)(Tgcosd)—_l'd,cosesinqb)]

2) R(z=0)=T1,K, Jo (ap) o=
o 2 3 ,
o=2dwk=12 (5 p Ko Jo (ap))= 2% (Jo (@p) + pa Jo'(ap))
— _ _ Co 1\2 m\2 n\2 o
3 a=4em, b=3cm, c=9cm, & =7 fimn = Ty (;) + (;) + (:) m,n,p — cela §tevila
o 1\2 | r1)2 1\2 | r1\2
f011 - f101 = 288,8 MHz 2_‘/5_1 (;) + (;) - (;) + (;) = 288,8 MHz
2
Y SN O I J 0202 )) -
& =\ Zxzsssmnz (\l (b) + (c) (a) + (c) =1632
4 rotH—yE+ ]weE ]weo(w—€+1)§
&r
k = wfuotosr = wHocoVEr V praznem prostoru

—_ Y _ . R 4
ke = k"\ll +E =~ ko (1 2]050) ko (1 jzweo) —Jja - 2T e
_ Jer ) e () , 20

g - a=a g Qgp/m = @ Np/m 10

SE
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g

1y

b4 AA* AAT* _,: AA'T
T, (A T e 2,

7 AP

= 1, =~ (1 - I2jsin2koz — IT1?)

Odbojnost:

1 1
E,+E,=Ep ; A [Ev_Eo]=_;Ep 5

Traetikoz
Ae—Jkoz

Fr=r*= —IFI = = Fe+2jk07-

E,
z

Ae~ikoZ 4 TAetiko?

jhetikoz — jTE pmjkoz K ptjloz _ T4,
z z z z

E, + E, = T,Ae7%0% + j T, Ae~ /%% + T,TAetikoz + j T TAe*ikoz

= T A —jkoz _ ;T A -jkoz _ T TA tjkgz o : 7T TA +jkyz
—)—1y;e10—]1x;e10—1y7e10+]1x7e10

1, 1,
jAe TkoZ + jTAeti%z 0=

x 4% —jkoz 0

+2jkoz _ ﬂ) = i’z ATA‘ (1 — I™e~2ikoz 4 Tgt2ikez _ 1-1-*) —

z

E,  Z-Z, 1-J&

. T2 — P2
E,_z+zo_1+ﬁ_r’ r*=Ir|
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