Rafsegulfraedi (EDL401G og RAF402G)
1. deemaskammtur

Skiladsemi fyrir midvikudaginn 25. jandar

1. Kudlusamhverf hledsludreifing p(R, 0, ¢) = po exp (—R/b) er med geisla b. Hladna
kdlan er hulin med sterri leidandi sammidja kiluskel med innri geisla a; og ytri
geisla as.

(a) Akvedio rafsvidid E allas stadar.
(b) Er kuluskelin med heildarhledslu, ef svo hvad ma segja um hana?

(¢) Reiknid heildarkraft kilunnar a kdluskelina.

Timadaemi fyrir manudaginn 30. jandar.
1. P.3-47
2. P3-18
3. P3-20

4. P.3-38

Vidar Gudmundsson, 2012-01-16

Rafsegulfraedi (EDL401G og RAF402G)
2. deemaskammtur

Skiladzemi fyrir midvikudaginn 1. febraar

1. Kulamed geisla a hefur kiilusamhverfa hledsludreifingu p(R) = pg exp (—R/a).
Notid tveer mismunandi adferdir til pess ad reikna rafstoduorku hledslunnar.

2. Rafstodumettid fyrir vissa hledsludreifingu er gefid sem

exp (—AR)

R R
par sem A og A eru fastar. Finnid rafsvidid E(R), hledslupéttleikann p(R) og
heildarhledsluna Q7. Hér parf ad hugsa um edlisfredina ad baki verkefninu.

VR)=A

Timadeemi fyrir manudaginn 6. febrdar.
1. P.4-06
2. P4-10
3. P4-12

4. P4-07

Vidar Gudmundsson, 2012-01-16



Rafsegulfraedi (EDL401G og RAF402G)
3. deemaskammtur

Skiladzemi fyrir midvikudaginn 8. febriaar

1. Rafstodumettid 4 yfirbordi kilu med geisla a er

Vo(a, 0, ¢) = k cos (26)

par sem £ er jakvaedur studull. Engin hledsla er innan eda utan kdlunnar. Finnid
rafstodumettid innan og utan kdlunnar, dsamt yfirbordshledslunni o (6) 4 kil-
unni.

2. Tver leidandi sléttar malmplotur eru éendanlegar { z-stefnu. Brunir peirra eru
samsida z-4s og innbyrdis mynda per prjitiu grdda horn. Onnur platan er vid
spennu Vj en hin er jardbundin. Pléturnar dsamt tveimur jardbundnum 6endan-
legum punnum sivalnings skeljum med midju 4 z-4s og geislum b > a mynda
holrim med tveimur bognum flétum og tveimur sléttum. Hér er évenjulegt ad
bognu fletirnir tveir eru jardbundnir.

(a) Skodid jofnu Poissons med pessum jadarskilyrdum og dkvardid hvers kon-
ar lausnir er haegt ad nota sem grunnlausnir.

(b) Finnid rafstodumettid innan holsins.
(c) Hver porir ad teikna upp géda ndlgun 4 rafstodumettinu med jofnunni {
lidnum 4 undan? Med ndlgun er att vid ad ndg er ad nota endanlegan fjolda
Fourier pétta. Verdlaunin eru ein full aukaskil { demabdkhaldid.
Timadeemi fyrir manudaginn 13. febriar.
1. P4-17
2. P4-25
3. P4-26

4. P4-29

Vidar Gudmundsson, 2012-01-16

Electrodynamics (EDL401G and RAF402G)
problem set 4

Problems due Wednesday February 15

1. Consider an infinite conducting plane. We can identify it as the © — y-plane in
a Cartesian coordinate system. Assume the plane to be divided into two halfs
around the y-axis. The left half (x < 0) is held at potential —V}, and the right
half (x > 0) at +Vj.

(a) Determine the electrostatic potential on both sides of the plane.
(b) Find the surface charge distribution on the half planes.

2. The space between two conducting axially concentric cylinders of radii a and b
is filled with inhomogeneous material with conductivity o = m/r + k, where
a <71 < b,and m and k are constants. The inner cylinder is held at potential
and the outer one is grounded.

(a) Compute the resistance of the medium.

(b) Find the surface charge density on each cylinder.

(c) Calculate the volume charge density in the medium between the cylinders.
(d) Find the current density in the medium and the total current through it.

(e) What is the resistance when m — 07?

Problems for the Monday February 20.
1. P.5-6
2. P5-10
3. P5-13

4. P.5-21

Vidar Gudmundsson, 2012-02-02



Electrodynamics (EPL401G and RAF402G)
problem set 5

Problems due Wednesday February 22

1. Infinitely long and very thin conducting metal strip of width w lies in the zy-

plane with 0 < y < w. The strip carries a homogeneous surface, or two-
dimensional, current density J; = a,Jy. Find the magnetic flux density B
at any point outside the strip.

. In Example 6.1 in the textbook of Cheng Amperes’s law is used to find the
magnetic flux B inside and outside an infinitely long current carrying cylinder
with radius b. Find a way to calculate the vector potential A inside and outside
the cylinder. There are many ways to accomplish this. Try at least one method.

Problems for the Monday February 27.
1. P.6-04

2. P6-11
3. P6-12

4. P.6-15

Vidar Gudmundsson, 2012-02-10

Electrodynamics (EPL401G and RAF402G)
problem set 6

Problems due Wednesday February 29

1. An air coaxial transmission line has a solid inner conductor of radius a and an
outer conductor of finite thickness with radii b; and b,. Determine the inductance
of the transmission line per unit length.

2. Thin and small conducting ring carries a steady current /; and is placed at the
center of a much larger current carrying circular conductor with steady current
I, in the opposite direction. For the radii we have r; < 75. The angle between
the normals of the two conductors is # and the small ring is free to rotate about
its diameter. Determine the torque on the small ring, direction and magnitude.
Describe its action.

Problems for the Monday March 05.

1. P6-34

2. P6-35

3. P6-39

4. P.6-53

Vidar Gudmundsson, 2012-02-10



Electrodynamics (EPL401G and RAF402G)
problem set 7

Problems due Wednesday March 07

1. Problem 7-3 in the textbook.

2. Problem 7-14 in the textbook.

Problems for the Monday March 12.
1. P.7-08

2. P7-10
3. P7-21
4. P7-22

Vidar Gudmundsson, 2012-02-17

Electrodynamics (EPL401G and RAF402G)
problem set 8

Problems due Wednesday March 14

1. Problem 7-28 in the textbook.

2. Problem 8-11 in the textbook.

Problems for the Monday March 19.
1. P.7-29

2. P.8-04
3. P8-08
4. P.8-16

Vidar Gudmundsson, 2012-02-17



Electrodynamics (EPL401G and RAF402G)
problem set 9

Problems due Wednesday March 21

1. Problem 8-19 in the textbook.

2. Problem 8-32 in the textbook.

Problems for the Monday March 26.
1. P.8-26
2. P.8-40
3. P.8-41
4. P.8-44

Vidar Gudmundsson, 2012-03-07

Electrodynamics (EPL401G)
problem set 10

Problems due Wednesday April 11

1. Problems 10-04 and 10-05 in the textbook. Why is the surface charge density
only mentioned in one of the examples? Is there a difference in their setups?

2. Problem 11-16 in the textbook.

Problems for the Monday April 16.
1. P.10-02
2. P.10-07
3. P.10-29
4. P11-07

5. P11-15

Vidar Gudmundsson, 2012-03-07



