Haskéli Islands
Raunvisindadeild
Eolisfraediskor

08.31.05 og 09.21.47 Rafsegulfraedi 1

Midvikudaginn 9. mai 2007, kl. 13:30-16:30.

Leyfileg hjalpargogn eru skriffeeri, hringfari, reiknivélar og kennslubékin:
,»Field and Wave Electromagnetics* eftir David K. Cheng. Grafiskar reiknivélar
skulu nullstilltar i upphafi profs.

Vagi allra verkefna er jafnt. Skrifid skyrt og greinilega allar utleidslur med hnit-
midudum stuttum skyringum par sem pad 4 vid. Oll verkefnin eru 16gd fyrir 4 fslensku
og ensku.

1. Islenska: Tver langar sivalningsskeljar med geisla 17, og R eru vid spennu V;
og V5. Finnid rafstodumettid 1 (r) milli skeljanna og sannreynid ad V2V = 0.

English: Two concentric long circular cylinders of radii 7, and R» have poten-
tials V] and V5, respectively. Find the electrostatic potential V' (r) between the
shells and verify V2V = 0 explicitly.

2. Islenska: Vir med lengd L og pversnid A liggur 4 jdkvada x-dsnum. Endinn {

x = 0 hefur teerst pannig ad vidndm virsins er ordid had stadsetningu samkvaemt
p(x) = po+ pre=*/.

Endanum { x = 0 er haldid vid spennu V{;, en hinn endinn er jardbundinn.

Akvardid strauminn I og afltapid 4 lengdareiningu dP/dzx. Rissid mynd af
afltapinu d P/dx sem fall af .

English: A wire of length L and cross section A lies along the positive z-axis.
The end at = 0 has become oxidized causing the resistivity to vary with x, as
p(z) = po + pre~™/?,

The end at x = 0 1s held at potential V;, and the other end is grounded. Determine

the current / and powerloss per unit length dP/dx. Make a sketch of dP/dx as
a function of x.



3. Islenska: Finnid H, M, og B fyrir samdsa kapalinn 4 myndinni.

Ytri og innri leidararnir bera sama straum { gagnstedar stefnur. Straumpéttleik-
inn er einsleitur { leidurunum. Leidararnir eru adskildir med einangrara med
segulvidtak y,,. Rissid mynd af styrk segulsvidsins H. Valda seguleiginleikar
einangrarans einhverjum bol- eda yfirbordsstraumum?

English: What are H, M, and B for the coaxial cable shown in the figure?

The outer and inner conductors carry equal currents in opposite directions. The
currents are distributed uniformly in the conductors. The conductors are sep-
arated by a an insulator with susceptibility x,,. Sketch the magnitude of the
magnetic field H. Are there any surface or bulk currents caused by the magnetic
properties of the insulator?



. Islenska: Rétthyrnd lykkja med breidd w og had h er narri mjog 16ngum vir

sem ber straum 7;. Gerid rdd fyrir pvi ad ¢; sé kassastraumhnykkur eins og
myndir synir.

(a) Lykkjan hefur spanstudul L. Finnid spanada strauminn ¢, { henni.

(b) Reiknid orkuna sem eydist { vidndminu R.

English: A rectangular loop of width w and height £ is situated near a very long

wire carrying current ;. Assume ¢; to be a rectangular pulse as shown in the
figure.

(a) Find the induced current i, in the rectangular loop whose self-inductance
is L.

(b) Find the energy dissipated in the resistance R.



Daemi adeins fyrir 09.21.47 (nema i raunvisindadeild)

. Islenska: Larétt einfalt raftviskaut med lengd dl og hreinténa lotubundnum
straum med utslagi [, liggur 1 +y-4ttina 1 hed d yfir kjorleidandi jord.

(a) Finnid utbreidslumynstrid i xy-sléttu.

(b) Finnid utbreidslumynstrid { x z-sléttu.

(c) Finnid utbreidslumynstrid i yz-sléttu.

(d) Rissid 6ll mynstrin fyrir d = \/4.
English: A horizontal elemental electric dipole of length d/ and carrying a time-
harmonic current of amplitude /; in the +y-direction is situated at a distance d
above a perfectly conducting ground.

(a) Find the pattern function in the zy-plane.

(b) Find the pattern function in the zz-plane.

(c) Find the pattern function in the yz-plane.

(d) Sketch all these pattern for the case d = \/4.



Daemi adeins fyrir 08.31.05 (verkfradinema)

. Islenska: Loftnet er hengt upp 1 turn 100 m ofan vid jord. Samvidndm loftnets-
ins er Z1, = 200 + 760 2. Adhafa skal loftnetid ad merkjaflutnings-feedilinunni
sem hefur kennisamvidnam Z, = 100 €2 og ttbreidsluhrada 0.7c.
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Adhafingarasin er synd hér ad ofan og samanstendur af merkjaflutnings-fedilinunni
og radtengdu launvidndmi 7 .X.

(a) Nota skal Smith kortid hér ad nedan til ad finna /; og X pannig ad adhaef-
ing fdist. Athuga skal ad buturinn er stadsettur nidri vid jord, med 6drum
ordum { 100 m fjarlegd fra alaginu.

(b) Ef dlagid sendir frd sér 100 kW (athuga ad petta er aflid sem eydist { raun-
vidnami dlagsins), hvert er pa dtslag spennunnar 4 linunni ?

(c) Ef fedilinan hefur tap o = 0.1 dB/m, pé skal dkvarda aflid sem tapast {
merkjaflutningslinunni pegar 100 kW eru send tit.

English: An antenna is mounted on a tower 100 m above ground. The impedance
of the antenna is Z1, = 200+ 560 €2. It is desired to match the antenna impedance
to the transmission line feed which has a characteristic impedance of Z; = 100 €2
and propagating velocity 0.7c.

The schematic of the matching network is shown above and consists of a section
of feed transmission line with series reactance j X .

(a) Using the Smith chart below, find /; and X to perform an impedance match.
It should be noted that the stub must be placed at the ground level, in other
words a distance of at least 100 m from the load.

(b) If the load is transmitting 100 kW (note this is the power dissipated in the
real part of the load), what is the peak voltage on the line ?

(c) If the feed line is lossy with o = 0.1 dB/m, estimate the power lost to the
transmission line when transmitting 100 kW.
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