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Pridjudaginn 5. juni 2012, kl. 09:00-12:00. Kennarar: Vidar Gudmundsson og Hrefna
M. Gunnarsdattir.

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

I préfinu eru 6 verkefni sem 61l 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: Tveimur mjog storum malmplotum er haldid { fjarlegd d fra hvorri
annarri. Onnur er vid rafstodumettid 0, en hin vid V. Mdalmkilu med geisla
a < d er skipt 1 tvennt. Annad hvelid er sett 4 jardbundnu plétuna og er pvi
einnig vid mattid 0. Bilid milli malmplatanna er fyllt med illa leidandi efni med
edlisleidni 0. Hve mikill straumur fledir til hvelsins?

English: Two very large metal plates are held a distance d appart, one at potne-
tial 0, the other at potential V. A metal sphere of radius a < d is sliced in two,
and one hemisphere placed on the grounded plate, so that its potential is likewise
0. If the region between the plates is filled with poorly conducting material of
uniform conductivity o, what current flows to the hemisphere?



2. Islenska: Rés er keyrd med afigjafa sem hefur v,(t) = 12 cos(wt) V med tidni
1 GHz.

Innra vidndm aflgjafans er R, = 30 (2. Taplaus merkjaflutningslina med kenni-
vidndm Zy = 50 2 og lengd [ > A tengir saman aflgjafann og dlag sem saman-
stendur af vidnami, R; = 80 €2, og pétti, C' = 4 pF.

(a) Skodid rasina & mynd a). Finnid endurvarpsstudulinn vid 4dlagid, I', og
standbylgjuhlutfallid, .S, 4 linunni.

(b) Til ad vernda aflgjafann fyrir endurvérpum fré dlaginu, pa er akvedid ad
adhafa dlag og linu med pvi ad splesa taplausum kvartbylgju-breyti inn {
50 2 linuna, eins nalagt dlaginu og hegt er, sjd mynd b).
i. Utskyrid hvernig kvartbylgju-breytirinn kemur { veg fyrir endurvorp
att ad aflgjafanum og af hverju breytirinn getur ekki verid alveg vid
alagid. Skilgreinid 61l pau innsamvidnam sem porf er 4.
ii. Finnid fjarlegdina fra dlaginu ad kvartbylgju-breytinum, d, og kenni-
samvidndm kvartbylgju-breytisins, Zj,.
iii. Hver eru standbylgjuhlutf6llin 4 50 €2 linubtdtunum eftir ahefingu?



English: A circuit is driven by a power source with v,(¢) = 12 cos(wt) V, and a
frequency of 1 GHz.

Its internal resistance is [7, = 30 (2. A lossless transmission line with character-
istic impedance Z; = 50 {2 and length [ > X connects the source and the load,
which consists of a resistor, R;, = 80 €2, and an inductor, C' = 4 pF.

(a) For the circuit in figure a): Find the load reflection coefficient, I', and the
standing wave ratio, S, on the line.

(b) To protect the power source from reflections from the load, a lossless
quarter-wave transformer is inserted into the 50 () transmission line as
close to the load as possible, to match the load and the line, see figure
b).

1. Explain how the quarter-wave transformer eliminates reflections to-
wards the source, and why it has to be located slightly away from the
load. Define all relevant input impedances.

ii. Find the distance, d, between the load and the quarter-wave trans-
former, and the characteristic impedance of the quarter-wave trans-
former, Z;..

iii. Find the standing wave ratios on the 50 €2 line-segments after match-
ing.



3. Islenska: Jafnhladinn diskur med geisla a og heildarhledslu () snyst um eigin as
med hornhrada w. Finnid segulveaegi disksins.

English: A uniformly charged disk of radius a carrying a charge () is rotating
with angular velocity w about its axis. Find its magnetic moment.

4. Islenska: Hugsum okkur mjog stéran prividan rafsvara med einsleitri skautun
P. Inni { rafsvaranum er litid kilulaga holrim med geisla a.
(a) Akvardid yfirbordsskautunarhledsludreifinguna Pps 4 vegg holrumsins.
(b) Finnid ramskautunarhledsludreifinguna p, { rafsvaranum og { holriminu.
(c) Hvert er rafsvidid inni { midju holriminu?

English: Consider a large block of a dielectric with a uniform polarization P.
Inside the block is a small spherical cavity with radius a.

(a) Determine the surface polarization charge density p,, on the wall of the
cavity.
(b) Find the volume polarization charge density p,, in the block and in the cav-
ity.
(c) What is the electrical field in the center of the cavity?
5. Islenska: Einsleit slétt bylgja f lofti E;(z) = a,Eyexp (—ifoz) fellur hornrétt
a skilflot z = 0 vid leidandi efni med rafsvorunarstudul 2.0 og ,,taptangent 0.1.
(a) Finnid E,(z,t), H.(z,t), E(z,1), og Hy(z,1).
(b) Reiknid vigur Poyntings { loftinu og i efninu.
English: A uniform plane wave in air with F;(z) = a, Ej,exp (—ify2) is nor-
mally incident on an interface at z = 0 with a lossy medium having a dielectric
constant 2.0 and a loss tangent 0.1
(a) Derive E,.(z,t), H.(z,t), Ey(z,t), and Hy(z,1).
(b) Calculate the time-average Poynting vector in the air and the lossy medium.
6. Islenska: Hugsum okkur privitt svaedi par sem er rafstodusvid og einnig segul-

stodusvid. Synid ad po6 vigur Poyntings purfi ekki ad hverfa p4 muni yfirbords-
heildid P - n alltaf hverfa yfir sérhvern lokadan fl6t innan svadisins.

English: Consider a region where there is an electrostatic field and a magneto-
static field. Show that although the Poynting vector may be nonzero, the surface
integral P - n vanishes over an arbitrary closed surface in this region.



