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Pridjudaginn 6. mai 2014, kl. 09:00-12:00. Kennarar: Vidar Gudmundsson og
Kristinn Andersen.

Leyfileg hjalpargogn eru skriffeeri, vasareiknivél, og kennslubokin: ,,Field and
Wave Electromagnetics‘ eftir David K. Cheng asamt né6tum kennara og
nemanda.

[ préfinu eru 5 verkefni sem 61l vega jafnt. Skrifid skyrt og greinilega allar t-
leidslur med hnitmidudum stuttum skyringum par sem pad 4 vid. Oll verkefnin eru
16gd fyrir 4 islensku og ensku.

1. Islenska: Kiila med geisla a ber seglun M = Moa.(a, - R/a)?. I sjotta kafla
kennslubokar sinnar synir Cheng ad slikri seglun sé hagt ad lysa 4 tvenns konar
hatt med jafngildum straumum eda segulhledslum.

(a) Finnid jafngilda yfirbords- og bolsegulhledslu kulunnar.
(b) Finnid jafngilda yfirbords- og bolstrauma kulunnar.
(c) Hver er heildarsegulhledsla kalunnar? Er eitthvad sem kemur 4 6vart med

heildarsegulhledsluna?

English: Sphere with radius a carries a magnetization M = Ma,(a, - R/a)>.
In the sixth chapter of his text book Cheng shows how the magnetization can be
described either by equivalent currents or magnetic charges.

(a) Find the equivalent surface and bulk magnetic charge of the sphere.
(b) Find the equivalent surface and bulk currents of the sphere.

(c) What is the total magnetic charge of the sphere? Is there anything surpriz-
ing about the total magnetic charge?

2. Islenska: Hugsum okkur einangrandi rafsvara med e, sem fyllir z < 0 halfrimid
i kartiskum hnitum. Yfir flotum skilfelti hans og loftteemis er punkthledsla g {
fjarlegd d. Finnid bundnu skautudu yfirbordshledslu rafsvarans.

English: Imagine an insulating dielectric slab with ¢, filling the z < 0 half-space
in cartesian coordinates. Above the flat interface of the dielectric and a vacuum
is a point charge ¢ at distance d. Find the polarized bound surface charge of the
dielectric.



3. Islenska: Rafsegulbylgja fra utvarpsstod a jordu fellur 16drétt 4 jonahvolfid.
Leidid ut jofnur fyrir speglunar- og framferdarstudlum hennar sem falli af tidni
bylgjunnar. Lysid nidurstodunum.

English: Electromagnetic wave from a broadcasting station on earth falls with
normal incidence on the ionosphere. Derive formulas for the reflection and the
transmisson coefficents as functions of the frequency of the wave. Describe the
results.

4. Islenska: Kjorleidandi kdluskel med geisla a snyst um z-as med fastri hornferd

w 1 einsleitu fostu ytra segulfledisvidi B = Bya,.

(a) Finnid spennumun nordurskauts og midbaugs skeljarinnar.

(b) Hver er spennumunur skautanna tveggja?
English: Perfectly conducting spherical shell of radius «a is rotating with con-
stant angular speed w around the z-axis in a constat uniform magnetic flux field
B = Boaz.

(a) Find the potential difference between its north pole and the equator.

(b) What is the potential difference between the two poles?



5. Islenska: Merkjalina er tapslaus og hefur kennividonamid 7, = 100 2, sem
er raunvidondm. Gerum ennfremur rdd fyrir ad bylgjuhradi eftir linunni sé jafn
hrada ljéssins, 3 x 108 m/s. Lengd linunnar er L = 6 m.

(a)

(b)

Vid annan enda linunnar er tengdur 20 V jafnspennugjafi gegnum 100 §2
vidnam vid timann ¢ = 0. Hinn endi linunnar er 6tengdur (opin ras). Riss-
10 dreifingu spennu eftir lengd linunnar, p.e. teiknid grof sem syna spenn-
una V' 4 linunni sem fall af fjarlegdinni z fra jafnspennugjafanum, vid
eftirfarandi fjéra timapunkta: ¢ = 10 nanésekindur (10 x 107 sek), 30
nandsekindur, 50 nandsekdndur, 50 minttur. Teiknid einnig grof sem syna
strauminn / 4 linunni sem fall af fjarlegdinni z vid somu fjéra timapunkta.

Nu er jafnspennugjafinn med vidndminu fjarlegdur en sendir tengdur vid
enda linunnar. TiOni sendisins er 112.5 MHz. Loftnet er tengt vid hinn
enda linunnar, sem hafdi verid 6tengdur, en samvidnam loftnetsins er Z; =
50 — 780 €2. Synid hvar samvidndm loftnetsins er synt & Smith korti. Synid
hvernig standbylgjuhlutfallid 4 linunni er fundid med Smith korti. Synid
einnig & Smith korti hvar samvidnamid er, sem verdur fyrir sendinum inn {
linuna, Z;. Hvert er samvidndmid sem verdur fyrir sendinum inn { linuna,
Z; ()7

English: A transmission line is lossless and has the characteristic impedance
Zy = 100 2, which is purely resistive. Assume that the propagation speed along
the line is equal to the speed of light, 3 x 10® m/s. The length of the line is
L = 6m.

(a)

(b)

A 20 V DC voltage source is connected to one end of the line through a
100 € resistor at time ¢ = 0. The other end of the line is disconnected
(open circuit). Sketch the distribution of the voltage along the line, i.e.
draw graphs showing the voltage V' on the line as a function of the distance
z from the DC voltage source, at the following four time instances: ¢ = 10
nanoseconds (10x 10~ sek), 30 nanoseconds, 50 nanoseconds, 50 minutes.
Also, draw graphs showing the current / on the line as a function of z at
the same four time instances.

Now the DC voltage source is removed and a transmitter is connected at
the end of the line. The transmitter frequency is 112.5 MHz. An antenna
is connected to the other end of the line, which was disconnected earlier,
and the impedance of the antenna is Z; = 50 — 580 2. Show where
the impedance of the antenna is located on a Smith chart. Show how the
standing wave ratio is found on a Smith chart. Show on a Smith chart
the impedance presented to the transmitter into the line, Z;. What is the
impedance presented to the transmitter into the line Z; (€2)?



The Complete Smith Chart
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ANSMISSION COEFFICEN

e
3
84

o
0,'.
.
o
..
e
T
M3

s
u,
17

17
1
(7
Iy

9,
Z

%
I,

17

%
2
2
7

2
7
5

(7
o
(7
e,
A

%
o
2
7

L7
(7

Iy

s
v
.

(7
(7

8
]

(7

7

2
I

19
Mari

15
Marit}

@;.\ %
% & zY 'Y
0. B0 R
D0 B O T
N Ny .
205,058, 8 N
2. Y. B
Xy, OO
T 81 8 -
Feoals 7]
R o 24
o T2
g 7 1< 9]
E T ot 4
g 1. 0T 3
2.1 ]
L7 1o
B Te «f =4
2 T 3
| Tw 1
% looif ]
e} T
S o
bt ©
Ve [ o
I “Fa
T~ Fe
v I .
1, o17 o
1~ 1
of o To
T I
7 I~ @
g 1Hw @4
1< ol
AMM Tw
To wF™
I oF
T f o
o E— |
i FY 3L <
a [ Lo
4 Fe ]
§ I 8
L-/\ — o o |
2 T fo
2 &1 TI5
i =S
T 6 1 T
s Fer I= &4
< ] ro 3
] ]
FI L .
2 wolo ] B
4 <]~ 8o ol'2
g ot 8 18
R ]
% 3 I ]
ERIINE T L=
£ Fe S1e 2]
Q 1 -+ i
< o 7 ]
@ Ite 1 ]
4+ o34,
“Tw o
ole T8 <]
- PR=
1 s ]
@i 1 H
- L, oo
T ol ©
ado e ]
T° o ]
T o] =]
wl, T i
Sfe To ]
GH\O ol MH
17 Ie
B wlS 4
R
+ VI3 ]
ol F ]
5] wl9 mu
i le ]
T «1° =]
E I
~ 1~
il 5]
eT T3 g
ouuw 1o o
S+ 1 i
g8fe ]
8T 8 O~ i
5 N
¥ &%&%&o»
5
T
»@&w{ OO
'

7 18
L

16
Pk

13 14
P

12
Pl

0.9
P

0.8
i

05 06
OO0

0.4
P

0.0 01 02
I SR b R

A
ORIGIN




