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Leyfileg hjalpargogn eru skriffeaeri og reiknivélar. Grafiskar reiknivélar skulu
nillstilltar i upphafi profs.

Vagi allra 7 verkefna er jafnt. Med profinu fylgir jofnusafn. Skrifid skyrt og
greinilega allar ttleidslur med hnitmidudum stuttum skyringum par sem pad 4 vid. Oll
demin eru 16gd fyrir 4 islensku og ensku.

1. Islenska: Einangrandi efnishella af pykkt 2d er med fram- og bakhlid samsida
yz-sléttu stadsettar { + = —d and v = +d. Vid getum hugsad okkur helluna
d6endanlega i y- og z-stefnur. Hellan er med einsleita jdkvada hledslu p.

(a) Utskyrid hvers vegna rafsvidid vegna hellunar hverfur { henni midri
(x = 0).

(b) Beitid 16gmali Gauss til ad finna rafsvid hellunnar (sterd og stefnu) { 6llum
punktum rdmsins

(c) Reiknid rafsvid hellunnar ef hledsludreifingu hennar veri breytt {
p(z) = po(x/d)?, par sem py er jakvedur fasti.

English: A slab of insulating material has the thickness 2d and is oriented so
that its faces are parallel to the yz-plane and given by the planes z = —d and
x = +d. The y- and the z- dimensions are very large compared to d and may be
treated as essentially infinite. The slab has a uniform positive charge density p.

(a) Explain why the electric field due to the slab is zero at the center of the slab
(x =0).

(b) Using Gauss’s law, find the electric field due to the slab (magnitude and
direction) at all points in space.

(c) Calculate the electric field caused by the slab if the charge density is given
by p(x) = po(x/d)?, where pj is a positive constant.



2. Islenska: Kilulagadur regndropi med geisla ay ber hledslu —qq jafndreifda um
rummal hans.

(a) Hver er rafspennan vid yfirbord dropans?

(b) Tveir eins regndropar, hvor um sig eins og sd sem lyst er i (a)-1id, sameinast
i einn sterri dropa. Hver er geisli hans, og hver er rafspennan vid yfirbord
hans ef hledslan er jafndreifd.

English: A spherical raindrop of radius aq carries a charge —¢qp uniformly dis-
tributed over its volume.

(a) What is the potential at the surface of the raindrop?

(b) Two identical raindrops, each with radius and charge specified in (a), col-
lide and merge into one larger raindrop. What is the radius of this larger
drop, and what is the potential at its surface, if its charge is uniformly dis-
tributed over its volume?

3. Islenska: Pu ert rad-in/inn til kvikmyndafyrirtekis sem brelluverkfradingur.
Handrit myndarinnar sem pu vinnur ad gerir rdd fyrir ad ferningslagadur fani,
sem venjulega hangir beint nidur af laréttri stong, liftist upp i horn ¢, midad
vid 16dlinu og haldist par, rétt eins og af yfirnattirulegum voldum. Til pess ad
utfaera pessa brellu setur pu upp einsleitt segulsvid B beint upp samsida 16dlinu
og pradir vir eftir jadri fanans. Pegar virinn er tengdur vid spennugjafa fledir
straumur um hann og faninn , liftist”“. Hlidlengd fanans er a og massinn er m.
Hve mikinn straum bparf til pess ad faninn liftist upp { hornid ¢, ?

English: You have landed a job in the movie industry as a special effects engi-
neer. The script of the movie to which you have been assigned calls for a square
flag, which ordinarily hangs straight down from a horizontal flagpole, to swing
up and hang at an angle ¢, from the vertical as though lifted by a ghostly wind.
To create this effect, you set up a uniform, vertically upward magnetic field By
and run a wire around the entire perimeter of the flag. When you connect the
wire to a voltage source, a current flows in the wire and the flag “levitates”. The
flag has the side length a and and the mass m. Determine how much current
must flow in order for the flag to hang at the desired angle.



4. Islenska: Langur beinn vir ber fastan straum 7. Malmstong med lengd L hreyfist
med fostum hrada v. Punktur a er 1 fjarlegd d fra virnum.
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(a) Reiknid ispennuna sem spanast i stonginni.
(b) Hvor endinn a eda b, er med haerri spennu?

(c) Ef 1 stad stangarinnar veri sett rétthyrnd lykkja med vidnam R hvada
straumur spanadist { henni?

English: The long straight wire carries a constant current /. A metal bar with
length L is moving at constant velocity v. Point a is a distance d from the wire

(a) Calculate the emf induced in the bar.
(b) Which point, a or b, is at higher potential?

(c) If the bar is replaced by a rectangular wire loop of resistance R what is the
magnitude of the current induced in the loop?



5. Islenska: Til pess ad kanna spdlu med 6pekktan spanstudul og innra vidndm er
hin radtengd vid 25.0-V rafgeymi og 150-€2 vidnam. Sidan er sveiflusja tengd
yfir einn pessara thluta rasarinnar til pess ad mela spennuna yfir hann sem fall
af tima. Nidurstodur malingarinnar eru 4 myndinni.
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(a) Yfir hvada ihlut rdsarinnar er sveiflusjdin tengd (sp6lu eda vidndm)? Hvers
vegna?

(b) Finnid spanstudul og innra vidnam spSlunnar.

(c) Rissid mynd af spennu sem fall af tima yfir hinn thlut rdsarinnar (vidnamid
eda spoluna).

English: While studying a coil of unknown inductance and internal resistance,
you connect it in series with a 25.0-V battery and a 150-§2 resistor. You then
place an oscilloscope across one of the these circuit elements and use it to mea-
sure the voltage across the element as a function time. The result is shown in the
figure.

(a) Across which circuit element (coil or resistor) is the oscilloscope con-
nected? How do you know this?

(b) Find the inductance and the internal resistance of the coil.

(c) Sketch the voltage versus time you would observe if you put the oscillo-
scope across the other circuit element (resistor or coil).



6. Islenska: Straumurinn { vissri rés er fall af tima eins og myndin synir.

Finnid medalgildi straumsins og ferningsmedaltal hans (virkt gildi) sem fall af
1.

English: The current in a certain circuit varies with time as shown in the figure.
Find the average current and the rms current in terms of /.
7. Islenska: Hver parf brotstudull gegnsarrar kilu ad vera til pess ad samsida

geislar frd éendanlega fjarlegum ljésgjafa safnist saman i brennipunkti 1 kidlu-
yfirbordinu gagnstett blettinum 4 kdlunni sem geislinn kemur inn um.

English: What should be the index of refraction of a transparent sphere in order
for paraxial rays from an infinitely distant object to be brought to a focus at the
vertex of the surface opposite the point of incidence?



