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Pridjudaginn 6. mai 2014, k1. 09:00-12:00. Kennari: Vidar Gudmundsson.

Leyfileg hjalpargogn eru skriffeeri, vasareiknivél, og kennslubékin: ,,Field and
Wave Electromagnetics* eftir David K. Cheng 4samt nétum kennara og
nemanda.

I préfinu eru 5 verkefni sem 611 vega jafnt. Skrifid skyrt og greinilega allar tt-
leidslur med hnitmidudum stuttum skyringum par sem pad 4 vid. Oll verkefnin eru
16gd fyrir 4 islensku og ensku.

1. Islenska: Kila med geisla a ber seglun M = Moa.(a. - R/a)?. I sjotta kafla
kennslubdkar 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 kilunnar.
(b) Finnid jafngilda yfirbords- og bolstrauma kudlunnar.
(c) Hver er heildarsegulhledsla kalunnar? Er eitthvad sem kemur 4 ¢vart 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 ¢, sem fyllir z < 0 halfrimid
i kartiskum hnitum. Yfir flotum skilfelti hans og loftteemis er punkthledsla g {
fjarleegd d. Finnid bundnu skautudu yfirbordshledslu rafsvarans.

English: Imagine an insulating dielectric slab with ¢, filling the 2 < 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: Vid hofum skodad demi par sem straumur { loftneti med lengd L var
gefinn sem i(z) = [y sin (27|z|/L) fyrir |z| < L/2. Nd skulum vid athuga hvad
gerist pegar straumnum er 1yst med

. . 27z L

i(2) = Iosm{L}, 2l < 5.

(a) Teiknid upp strauminn sem fall af z og berid saman vid strauminn { fyrra
deminu.

(b) Hver er munurinn 4 straumnum { pessu tveimur demum? Er hagt ad giska
4 hvernig loftnetin muni geisla fyrir 3L — 0 &n bess ad reikna nokkud?
(Hér er att vid mynsturfall geislunarinnar).

(c) Finnid geislunarmynstrid og kannid markgildi pess pegar 5L — 0.
English: We have solved an example where the current in an antenna with length

L is given as i(z) = Iysin (27|z|/L) for |z| < L/2. Now we will explore what
happens when the current is described as

21z L
) :[ 1 .
i(2) Osm{ 7 }, |z] < 5

(a) Draw the current as a function of z and compare to the current in the earlier
example.

(b) How does the current differ in these two examples? Is it possible to guess
how the two antennae radiate for the case when 5L — 0 without doing any
calulcation? (With reference to the radiation pattern).

(c) Find the pattern function for the radiation and check the limit as 5L — 0.



