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Pridjudaginn 5. mai 2009, k1. 09:00-12:00.
Leyfileg hjalpargogn eru einungis skriffeeri, og engar reiknivélar.

Veagi allra 7 verkefna er jafnt. Med préfinu fylgir jofnusafn. Skrifid skyrt og
greinilega allar ttleidslur med hnitmidudum stuttum skyringum par sem pad 4 vid. Oll
demin eru 16g0 fyrir 4 islensku og ensku.

1. Islenska: Jakvzdri hledslu Q er jafndreift yfir hvora kulu med geisla R 4 mynd-
inni. Onnur kidlan er midjud { upphafi hnitakerfisins en hin { x = 2R. Finnid
sterd og stefnu rafsvidsins vegna kilnanna { eftirtoldum punktum z-3ss:

(@ z=0;
(b) = = R/2;
©) =R,
(d) =z =3R.

English: Positive charge () is distributed uniformly over each of two spherical
volumes with radius R. One sphere of charge is centered at the origin and the
other at + = 2R. Find the magnitude and direction of the net electric field due
to these two distributions of charge at the following points on the z-axis:

(@) v =0;
(b) == R/2;
©) =R,
(d) z =3R.



2. Islenska: [ rasinni 4 myndinni er straumurinn um 12-V rathléduna 70.6 mA {
attina sem synd er. Hver er pd skautspenna V,;, 24-V rathl6dunnar, og straumur-
inn 1 gegnum hana?
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English: In the circuit shown in the figure the current through the 12-V battery
is measured 70.6 mA in the direction shown. What is the terminal voltage V,;, of
the 24-V battery, and the current through it?

3. Islenska: Gronn einsleit stong med hverfandi massa og lengd L er fest vid golf
med vidndmslausri hjor { punktinum P. Laréttur gormur med fjadurfasta k teng-
ir hinn enda stangarinnar vid 16dréttan vegg. Stongin er { einsleitu segulsvidi
B med stefnu inn { myndfiotinn. Rafstraumur / fledir eftir stonginni eins og
myndin synir.

(a) Reiknid segulvagid 4 stongina.

(b) I jafnvaegi er horn stangarinnar midad vid gé1fid 6. Er gormurinn teygdur
eda sampjappadur?

(c) Hve mikil orka er geymd { gorminum { jafnvegisstodu?

English: A thin uniform rod with neglectible mass and length L is attached
to the floor by a frictionless hinge at point P. A horizontal spring with force
constant k£ connects the other end to a vertical wall. The rod is in a uniform
magnetic field B directed into the plane of the figure. A current / flows along
the rod in the direction indicated in the figure.

(a) Calculate the torque due to the magnetic force on the rod.

(b) When the rod is in equilibrium it makes an angle 6 with the floor. Is the
string stretched or compressed?

(c) How much energy is stored in the spring when it is in equilibrium?



4. Islenska: Leidari er gerdur sem holur sivalningur med innri og ytri geisla a og
b. Straumur [ er einsleitur yfir pverskurd leidarans. Finnid likingar fyrir styrk
segulsvidsins 4 eftirtéldum stodum

(@) r < a;

(b) a<r<b;

(c) r>b.

(d) Rissid B sem fall af r.

English: A conductor is made in the form of a hollow cylinder with inner and
outer radii a and b, respectivily. It carries a current [ uniformily distributed over
its cross section. Derive the expressions for the magnitude of the magnetic field
in the regions

(@) r <a;

(b) a <r <b;

(c) r>b.

(d) Sketch B as a function of r.

5. Islenska: Nyjasta uppfinning pin er pj6favorn i bil sem framleidir sérlega 6pxgi-

legan tén med tidni f, = 3500 Hz. Til pess verdur rasin { pjéfavorninni ad fram-
leida ridstraum med sému tidni. Pess vegna gerir honnun pin r4d fyrir radtengdri
spolu og pétti. Haesta spennan yfir péttinn verdur 12 V (sama og bilgeymirinn).
Til ad naegilega hatt heyrist 1 pjofavorninni parf péttirinn ad geta hyst 0.0160 J
af orku. Hvada gildi fyrir rymdina og spanstudulinn @ttir pu ad velja fyrir rdsina
i pj6favorninni?
English: Your latest invention is a car alarm that produces sound at a partic-
ularly annoying frequency f, = 3500 Hz. To do this, the car-alarm circuitry
must produce an alternating current of the same frequency. That is why your
design includes an inductor and a capacitor in series. The maximum voltage
across the capacitor is to be 12 V (the same as the car battery). To produce a
sufficiently loud sound the capacitor must store 0.0160 J of energy. What values
of capacitance and inductance should you choose for your car-alarm circuit?



6. Islenska: Fimm spennumalar, med éendanlega hatt innra vidnam, kvardadir til
ad gefa rms-gildi eru tengdir eins og myndin synir. Hvada spennugildi synir hver
peirra ef ridspennugjafinn vinnur 4 w med hagildi V{,?

English: Five infinite-impedance voltmeters, calibrated to read rms values, are
connected as shown in the figure. What is the reading of each voltmeter if the ac
source works at w and maximum voltage V[)?

7. Islenska: Pristrendingurinn & myndinni er med brotstudul n og tvé horn A.
Tveir ljésgeislar m og n eru samsida pegar peir lenda 4 pristrendingnum. Hvert
er innbyrdis horn peirra pegar peir koma 1t dr pristrendingnum?

n ——>

English: The prism shown in the figure has a refractive index n and two angles
A. Two light rays m and n are parallel as the enter the prism. What is the angle
between them after they emerge?



