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Laugardaginn 10. mai 2008, kl. 09:00-12:00.

Leyfileg hjalpargtgn eru skriffaeri, hringfari, reiknivéla r og kennslubékin:
.Field and Wave Electromagnetics"” eftir David K. Cheng. Grafiskar reiknivélar
skulu nullstilltar i upphafi profs.

Veegi fyrstu 5 verkefna er jafnt. Skrifid skyrt og greinilegéan Gtleidslur med
hnitmidudum stuttum skyringum par sem pad a vid. Oll verkeferu 16gd fyrir &
islensku og ensku.

1. islenska Geilin milli tveggja samsida platna i stérum plétupéttifgit med
rafsvara med rafsvorunarstudli sem vex linulega fré annarri plétunniy = 0)
i €5 @ hinni plétunni {f = d). Finnid rymd péttisins ef ekki er gert rad fyrir pvi
aod rafsvidid bogni vid jadar hans.
English: The space between the plates in a large parallel-platecitapare
filled with a dielectric material whose permittivity varigsearly frome; at one
plate (y = 0) to ¢, at the other platey(= d). Neglecting fringing effects, find
the capacitance.



2. islenska Tveimur éendanlega stérum leidandi sléttum er haldid wiénsiu0
og Vy. Paer mynda horn eins og myndin synir.
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(a) Akvardio rafstddumeettid fyrir sveedib< ¢ < a.
(b) Akvardid rafstodumaeettid fyrir sveedid < ¢ < 2.
(c) Finnid rafsvidiod fyrir baedi svaedin.

English: Two infinite conducting planes maintained at potentisdsd; form
a wedge-shaped configuration, as shown in the figure.

(a) Determine the potential distribution for the regibr: ¢ < a.

(b) Determine the potential distribution for the region< ¢ < 2.

(c) Find the electric field for both regions.



. Islenska Hringlaga sténg Gr seglandi efni med segulsvérunarstudulkomid
fyrir inni i langri spolu, stdngin og spoélan eru sammidja. ishestangarinnar,
a, er minni en innri geisli spélunnab, Spdélan er vafin mea sndningum &
lengdareiningu og ber straum

(@) FinnidB, H, ogM innan spélunnar fyrir < a oga < r < b.

(b) Hvada jafngildis seglunarstraumpéttleika og J,,., pyrfti hér til pess ad
lysa seguleiginleikum stangarinnar?

English: A circular rod of magnetic material with permeabilityis inserted
coaxially in a long solenoid. The radius of the radljs smaller than the inner
radius,b, of the solenoid. The solenoid’s winding hasurns per unit length and
carries a current.

(a) Find the values oB, H, andM inside the solenoid for < a and for
a<r<b.

(b) What are the equivalent magnetization current dessltjeandJ,,,, for the
magnetized rod?

. Islenska Synid ad pegar engin speglun verdur af sléttu yfirbordi sérsa
Brewsters hornsins og brothornsing fyrir:

(@) pverskautuni(; # po),

(b) samsida skautuia(# €;).

(c) Skissid mynd af fyrirbaerinu.
English: Show that, under the condition of no reflection at a planerfate, the
sum of the Brewster angle and the angle of refractiar/izfor:

(a) perpendicular polarizatiop{ # us),

(b) parallel polarizatione| # ¢,).

(c) Sketch up the situation.
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5. islenska | a x b rétthyrndum bylgjustokki i TM; haetti,

(@) leidio ut jofnur fyrir yfirbordsstraumpéttleikann adeindi flotunum,
(b) rissio upp mynd af straumunum a veggjunum= 0 ogy = b.

English: For ana x b rectangular waveguide operating at the {fvhode,

(a) derive the expression for the surface current densitethe conducting
walls,

(b) sketch the surface currents on the walls at 0 andy = b.
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Adhaefing rasar

Gerum réod fyrir adhaefingarrasinni ad ofan par sem alaginar varpad iz, =
50 €. Finna skal gildin &y, og ¢; sem gefa adheefingu.Z{; = 62 2 og
Zy, = 27.455 + 750 ). Opni buturinn af lengd; hefur samvidnant,.

Matching circuit

Consider the matching circuit shown above where the lBads transformed
into Z, = 50 ). Specify the component valugg, and/, to abtain animpedance
match. ¢y, = 62 Q andZ;, = 27.455 + 550 ). The open stub of length has
an impedance aof,.

7. (6 %)
Samvionam & Smith korti

Draga skal & Smith kort samviondmid + jwL pegar horntidnin er a bilinu
wo = 0til wg — oo. Gera skal rad fyrir ad® < Z,. Merkid inn punktana
pegar tionin er DCyy = R/ L, 0g oc.

Impedance on a Smith Chart

Draw the impedanc& + jwL on the Smith Chart as; = 0 — oco. Assume
R < Z,. Label the points when the frequency is D&,= R/ L, andoc.
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