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Sjukra og upptokuprof 1 juni 2009.
Leyfileg hjalpargogn eru einungis skriffeeri, og engar reiknivélar.

Vegi allra 7 verkefna er jatnt. 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: Misleitri, en hornsamhverfri, hledsludreifingu i kdluhnitum er lyst

med ( /R
) po(l=r/R) ifr <R
p(x)_{ 0 ifr > R,

par sem py = 3Q/ (47 R?) er jakvadur fasti.

(a) Synid ad heildarhledsla dreifingarinnar sé ().

(b) Synid ad rafsvidid utan dreifingarinnar, r > R, sé pad sama og fyrir punkt-
hledslu Q i r = 0.

(c) Finnid rafsvidid innan dreifingarinnar, » < R.
(d) Rissid E sem fall af r.

English: A nonuniform, but spherically symmetric, distribution of charge has a
charge density given by

| pp(l=r/R) ifr <R
p(x)_{o ifr > R,

where py = 3Q/ (47 R?) is a positive constant.

(a) Show that the total charge contained in the charge distribution is Q.

(b) Show that the electric field in the region > R is identical to that produced
by a point charge () at r = 0.

(c) Obtain an expression for the electric field in the region r < R.

(d) Sketch E as a function of r.



2. Islenska: Loftfylltur péttir er gerdur dr tveimur samsida flotum malmplotum
med flatarmdl A, adskildum med geil d. Sidan er malmkubbi med pykkt a (< d)
og somu breidd og lengd og ploturnar komid fyrir samsida plotunum, en an pess
a0 snerta per.

(a) Hver er rymd uppsetningarinnar?

(b) Téknid rymdina sem margfeldi af Cj, rymd péttisins &n malmkubbsins.

(c) R®did hvernig rymdin breytist { markgildunum ¢ — 0 og a — d.
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English: An air capacitor is made by using two flat parallel plates with area A,
separated by a distance d. Then a metal slab having thickness a (< d) and the
same shape and size as the plates is inserted between them, parallel to the plates
and not touching either one of them.

(a) What is the capacitance of the arrangement?

(b) Express the capacitance as a multiple of the capacitance Cy when the slab
is not present.

(c) Discuss what happens to the capacitance in the limits ¢« — 0 and a — d.



3. Islenska:
(a) Hver er spennumunu punktanna a og b { rasinni 4 myndinni pegar rofi S er
opinn?
(b) Hvor punkturinn, a eda b er vid harri spennu?
(c) Hver er lokaspenna b midad vid jord pegar rofa S er lokad?

(d) Hve mikid breytist hledsla hvors péttis pegar S er lokad?

V=180V
6.00 Q 6.00 uF
b
a1
3.00 uF 3.00 Q

English:
(a) What is the potential of point a with respect to point b in the circuit in the
figure when switch S is open?
(b) Which point, a or b is at the higher potential?

(c) What is the final potential of point b with respect to ground when switch S
is closed?

(d) How much does the charge on each capacitor change when S is closed?



4. Islenska: Langur leidari med straum I er sveigdur til baka med tveimur réttum
hornum, eins og myndin synir. Hluti leidarans med hornunum liggur i segul-
svidi B takmorkudu vid hringlaga svadi ad pvermali D. Finnid sterd og stefnu
heildarkraftsins sem segulsvidid verkar med 4 leidarann.
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English: A long wire carrying current [ reverses direction by means of two
right-angle bends, as shown in the figure. The part of the wire where the bend
occurs is in a magnetic field B confined to the circular region of diamater D.
Find the magnitude and direction of the net force that the magnetic field exerts
on the wire.

5. Islenska: Rofanum { rdsinni er lokad, med péttinn skautadan eins og myndin
synir. Finnid stefnu (réttselis eda rangsalis) spanada straumsins i rétthyrndu

lykkjunni A.
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English: In the figure the switch is closed, with the capacitor having the polar-
ity shown. Find the direction (clockwise or counter-clockwise) of the current
induced in the rectangular wire loop A.



6. Islenska: Stor rafsegulspdla er tengd 120-Hz ridstraumgjafa. Vidnam spSlunnar
er 400 €2, og vid pessa tidni aflgjafans er spanvidnam hennar 250 (2.

(a) Hver er spanstudull sp6lunnar?
(b) Hver verdur rms spenna aflgjafans ad vera til pess ad sp6lan eydi 800 W af

rafafli?

English: A large electromagnetic coil is connected to a 120-Hz ac source. The
coil has resistance 400 €2, and at this source frequency the coil has inductive
resistance 250 2.

(a) What is the inductance of the coil?
(b) What must the rms voltage of the source be if the coil is to consume an

average electrical power of 800 W?

7. Islenska: Lj6sgeisli fellur 1 lofti 4 gegnsajan efniskubb med brotstudul n. Hvert
er stersta hornid 0, sem leidir til alspeglunar 4 16réttu hlid kubbsins (i punkti
A a myndinni)?

English: A ray of light is incident in the air on a block of a transparent solid
whose index of refraction is n. What is the largest angle 6, for which total
reflection will occur at the vertical face (point A in the figure)?



