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RAF402G Rafsegulfraedi 1

Fimmtudaginn 6. juni 2013, kl. 09:00-12:00. Kennarar: Vidar Gudmundsson og
Kristinn Andersen.

Leyfileg hjalpargogn eru skriffseri, 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 tt-
leidslur med hnitmidudum stuttum skyringum par sem pad 4 vid. Oll verkefnin eru
16g0 fyrir 4 islensku og ensku.

1. Islenska: Gegnbheil rafsvarandi kuila med geisla a er { tomartimi. Skautun hennar
er lyst sem

P(R) = P, (f) a,.
Takid eftir ad skautunin er ekki einsleit.
(a) Finnid bolskautunarhledslupéttleika kulunnar.
(b) Finnid yfirbordsskautunarhledslupéttleika kulunnar.
(c) Reiknid rafstodumettid innan og utan kulunnar.
(d) Reiknid rafsvidid innan og utan kilunnar.

English: A solid dielectric sphere with radius a is placed in vacuum. Its polar-
ization is described as

P(R) = P, (f) a,.

Please notice that it is not uniform.

(a) Find the bulk charge density of bound charges in the sphere.
(b) Find the surface charge density of bound charges on the sphere.
(c) Calculate the electrical potential in and outside the sphere.

(d) Calculate the electrical field in and outside the sphere.



2. Islenska: I kjorleidara hofum vid sagt ad E = 0 med skirskotun til 15gmals
Ohms.

(a) Synid ad innan kjorleidara sé B/0t = 0 og pess vegna sé B fasti par.
(b) Synid ad i gegnum kjorleidandi lykkju verdi segulfledid einnig fasti.

English: In a perfect conductor we maintain that E = 0 with reference to Ohm’s
law.

(a) Show that inside a perfect conductor 0B /0t = 0 and thus B is constant
there.

(b) Show that through a loop of a perfect conductor the magnetic flux is con-
stant.

3. Islenska: Athugum hjolflatarsp6lu med ferhyrnings pverskurdarflot eins og synd
er 4 mynd 6-23 4 bladsidu 269 { kennslubokinni. Finnid sjalfspan spélunnar ef
hin er med kjarna sem fyllir Gt { holrimid innan hennar pannig ad honum er
skipt 1 tvo eins staflada helminga par sem efri helmingurinn er med segulsvor-
unarstudul z; og nedri helmingurinn med (5.

English: Consider a toriodial coil with rectangular cross section as is shown in
Figure 6-23 on page 269 in the text book. Find the self-inductance of the coil if
it is filled by a core made of two equal parts stacked together such that the upper
part has the permeability j.; and the lower one .

4. Islenska: J arnseglandi teningi med hlidlengd a er komid fyrir { kartisku hnita-
kerfi med hlidar samhlida d4sum hnitakerfisins pannig ad punktar hans eru med
hnit sem uppfylla: 0 <z < a,0 <y < a,0 < z < a. Seglunarvigur teningsins

er
xTrz

M(z, z) = M, (az) ay.
Finnid jafngild seglunarstraumpykkni teningsins

English: Ferromagnetic cube with side length a is placed in a Cartesian coordi-
nate system with its sides parallel to the axes of the coordinate system such that
its points have coordinates satisfying: 0 < z < a,0 <y < a,0 < z < a. The
magnetization vector of the cube is

M(z, z) = M, <a:z) a,.

a?

Find the corresponding equivalent magnetization current densities for the cube.



5. Islenska: Merkjalina hefur kennividndmid Z, = 50 Q2 og deyfinguna 3 dB/100m
(v = 0.345 Np/100m). Gerid rad fyrir ad hradastudull linunnar sé 1.0 (p.e.
bylgjuhradi eftir linunni sé jafn lj6shradanum).

(a)

(b)

Merkjalinan er 500 m 16ng og vid annan enda hennar er tengt dlagsvio-
nam, Ry, sem er 50 ) (raunvidondm). Vid hinn enda linunnar er tengdur
sinusspennugjafi med toppspennuna 10 V.

Hvert er aflid sem sinusspennugjafinn sendir inn { linuna?

Hvert er aflid sem fer 1 50 {2 dlagsvidndmid?

Hver er RMS spennan (ath. — ekki toppspennan) sem melist yfir 50 €2
alagsvidndmid?

Tekinn er 5 m langur butur af merkjalinunni og tengdur vid 100 {2 dlags-
vidnam. Gerid rad fyrir ad { svo stuttum linubiit séu top hverfandi litil, og
reiknid pvi med ad pau séu engin. Sinusspennugjafinn med toppspennuna
10 V er tengdur vid hinn endann. Tidni sinusspennunnar er 15 MHz.
Hvert er samvidndmid (Z) sem verdur fyrir sinusspennugjafanum inn {
enda linunnar?

Hvert verdur standbylgjuhlutfallid (S) 4 linunni?

Hve mikid afl fer 1 100 §2 dlagsvidnamid vid enda linunnar?

Synid 4 Smith korti hvernig sterdirnar Z og S er fundnar hér ad framan.

English: A transmission line has a characteristic impedance 7, = 50 {2 and
attenuation 3 dB/100m (o = 0.345 Np/100m). Assume that the velocity factor
is 1.0 (i.e. the propagation speed along the line is equal to the speed of light).

(a)

(b)

The line is 500 m long and a load resistance, R; = 50 €2 is connected to
one end of the line. A sinusoidal voltage source is connected to the line at
the other end, with a peak voltage of 10 V.

How much power does the sinusoidal voltage source deliver into the line?
How much power is dissipated in the 50 €2 load resistance?

What is the RMS voltage (note — not the peak voltage) measured over the
50 (2 load resistance?

A 5 m long section of the transmission line is connected to a 100 €2 load
resistance. Assume that such a short line section has negligible loss, i.e.
do your calculations based on zero loss. The sinusoidal voltage source,
with the 10 V peak voltage, is connected to the other end. The sinusoidal
voltage frequency is 15 MHz.

What is the impedance (Z) encountered by the sinusoidal voltage source at
the end of the line?

What is the standing wave ratio (S) on the line?

How much power is dissipated in the 100 €2 load at the end of the line?
Show on a Smith chart how the quantities Z and .S are found above.
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