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EDL401G Rafsegulfradi 1

Upptoku- og sjikraproéf 1 juni 2014. 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 61l vega jafnt. Skrifid skyrt og greinilega allar ut-
leidslur med hnitmidudum stuttum skyringum par sem pad 4 vid. Oll verkefnin eru
16gd fyrir 4 islensku og ensku.

1. Islenska: Déttir er gerdur ur tveimur samhlida kjorleidandi hringlaga malmskif-
um med geisla a. Geilin milli malmskifanna er fyllt med einangrandi rafsvara
med ,

€(r) =e + (2 — 61)5'

Fjarlegdin milli skifanna er d << a. Finnid rymd péttisins dn pess ad gera rad
fyrir jadarhrifum.

English: A capacitor is made from two parallel ideally conducting circular metal
disks of radii a. The gap between the metal disks is filled by an insulating
dielectric with

r
e(r) =€+ (€2 — el)a.
The distance between the disks is d << a. Find the capacitance of this capacitor
neglecting edge effects.
2. Islenska: Langur gegnheill sivalningur med geisla a ber seglunina
M = My(r/a)*a,. Finnid B og H, sem M veldur innan og utan sivalningsins.

English: Long solid cylinder with radius a carries the magnetization
M = My(r/a)*a,. Find B and H caused by M inside and outside the cylinder.



3. Islenska: Rafsegull er gerdur dr straumlykkjum ofnum utan um sivalningsjdrn-
kjarna. Rafsegullinn stendur uppréttur og ofan & honum hvilir koparpeningur 14-
réttur. Einfaldur straumpuls er settur 4 vafningana. Hvad gerist og hvers vegna?
Hér parf ekki ad reikna, en { stadinn verdur ad feer rok med jofnum og upplys-
ingum um efniseiginleika.

English: An Electromagnet is made by current loops wound around an iron
cylinder core. The electromagnet stands upright with a copper coin lying flat on
its end. A simple current pulse is driven through the windings. What happens
and why? Here you do not have to calculate, but instead you need to support
your case with equations and information about material properties.

4. Islenska: Péttir er gerdur Ur tveimur mjog 1ongum sammidja érpunnum kjor-
leidandi sivalningsskeljum med geislum a < b. Lengd skeljanna er L >> a, .
Geilin milli sivalninganna er fyllt med lekum rafsvara med e(r) = egr/a og
o(r) = og(a/r)% Milli sivalningsskeljanna er sett spenna V;. Sleppum jadar-
hrifum vid enda sivalninganna.

(a) Finnid leidni péttisins.

(b) Finnid skautunarhledslur { péttinum, bol- og yfirbordshledslur.

(c) Finnid frjalsar hledslur { péttinum, bol- og yfirbordshledslur.

(d) Hver er heildar frjalsa hledslan { péttinum?

(e) Hver er heildar skautunarhledslan { péttinum?

(f) Hverjar sterdanna sem finna atti  lidunum hér ad framan eru foll af {?

Hvers vegna?

English: Capacitor is made from two very long thin concentric ideally conduct-
ing cylinder shells with radii @ < b. The length of the shells is L >> a,b.
The gap between them is filled with a lossy dielectric with €(r) = eyr/a and
o(r) = oo(a/r)*. An electrostatic potential V; is put between the shells. Please,
neglect edge effects here at the ends of the shells.

(a) Find the conductance of the capacitor.

(b) Find the polarized charges in the capacitor, bulk and surface charges.

(c) Find the free charges in the capacitor, bulk and surface charges.

(d) What is the total free charge in the capacitor?

(e) What is the total polarized charge in the capacitor?

(f) Which quantities in the items above do depend on V;? Why?



5. Islenska: Oft fj6llum vid um eitthvert kerfi { fostu einsleitu segulsvidi B. Synid
a0 fyrir fast einsleitt segulsvid sé haegt ad skrifa vigurmattid sem

A(x) =~ (x xB),

par sem x er prividi stadarvigurinn. Eru til fleiri moguleikar fyrir vigurmattid
A 1 pessu tilfelli?

English: We often consider some system in a constant homogeneous magnetic
field B. Show that for a constant homogeneous magnetic field the vector poten-
tial can be written as .

A(x) = —5(x < B)
where x is the three-dimensional position vector. Are there more possibilities to
write the vector potential A in this case?



