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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 utleidslur med hnitmidudum stuttum skyringum par sem pad a vid.

1. Islenska: Gegnheil leidandi kila med geisla R ber jakvaeda hledslu (). Punn
einangrandi kuluskel med geisla 2R er einnig med einsleitt dreifda hledslu () og
hefur sdému midju og kilan.

(a) Finnid rafsvidid (sterd og stefnu) 4 hverju svedanna
O0<r<R, R<r<2R,ogr>2R.

(b) Teiknid styrk rafsvidsins sem fall af r.

English: A solid conducting sphere with radius R, that carries positive charge
@, is concentric with a very thin insulating shell of radius 2R that also carries
charge (). The charge () is distributed uniformly over the insulating shell.

(a) Find the electric field (magnitude and direction) in each of the regions
O<r<R,R<r<2R,andr > 2R.

(b) Graph the electric field magnitude as a function of r.



2. Islenska: Tver misstérar malmkdlur eru hladnar pannig ad rafstodumattid vid
yfirbord hvorrar er pad sama. Kila A er med prisvar sinnum lengri geisla en
kila B. Q4 og ()p eru hledslur kilnanna og F4 og Ep er styrkur rafsvidsins
vid yfirbord hvorrar kulu.

(a) Finnid hlutfallid Qg/Q?
(b) Finnid hlutfallid Eg/E4?

English: Two metal spheres of different sizes are charged such that the electric
potential is the same at the surface of each one. Sphere A has a radius three
times that of sphere B. Let ()4 and () be the charges on each sphere and F 4
and E'p be the electric field magnitudes at the surface of each sphere.

(a) What is the ratio Qp/Q 4?
(b) What is the ratio Eg/F 4?

3. Islenska: Grannur vir med lengd L er buinn til dr einangrandi efni. Virinn er
beygdur 1 hringlaga lykkju, og jdkvad hledsla ¢ er jafndreifd 4 virnum. Lykkj-
unni er snuid med jofnum hornhrada w um 4as pvert 4 sléttu lykkjunnar { gegnum
midju hennar. Reiknid segulvagid 4 lykkjuna ef hun er stadsett { einsleitu seg-
ulsvidi B med stefnu samsida sléttu lykkjunnar

English: A thin wire of length L is made of an insulating material. The wire
is bent to form a circular loop, and a positive charge ¢ is distributed uniformly
around the circumference of the loop. The loop is set into rotation with angu-
lar speed w around an axis perpendicular to the plane of the loop and passing
through its center. If the loop is in a region where there is a uniform magnetic
field B directed parallel to the plane of the loop, calculate the magnitude of the
magnetic torque on the loop.



4. Islenska: Gronn stong med lengd L snyst med hornhrada w um 4s i gegnum
annan enda hennar og pvert 4 einsleitt segulsvid B
(a) Hvada ispenna er sponud i stonginni?
(b) Hver er spennumunur enda stangarinnar?

(c) Hver veri spennumunur enda stangarinnar ef henni vari sniid med horn-
hrada w um &s i gegnum midju hennar og pvert 4 einsleita segulsvidid?
Hver vari spennumunur midju stangarinnar og annars hvors enda hennar?

English: A slender rod with length L rotates with an angular speed w about an
axis through one end and perpendicular to a uniform magnetic field B

(a) What is the induced emf in the rod?

(b) What is the potential difference between its ends?

(c) Suppose instead the rod rotates at w about an axis through its center and
perpendicular to the rod. In this case, what is the potential difference be-
tween the ends of the rod? Between the center of the rod and one end?



5. Islenska: Straumurinn { vidnamslausri spélu breytist med tima eins og myndin
synir.
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(a) Rissid upp myndina sem birtist 4 sveiflusjd sem tengd veri yfir dtganga
spélunnar. (Myndpunkturinn 4 sveiflusjdnni er feerdur med jofnum hrada
larétt yfir skja hennar og 16drétta hnikun hans er 1 réttu hlutfalli vid spennumun
innganga sveiflusjarinnar).

(b) Skyrid hvers vegna sagt er ad spdlan verki sem ,,afleidurds®.

English: The current in a resistanceless inductor is caused to vary with time as
is displayed in the figure.

(a) Sketch the pattern that would be observed on the screen of an oscilloscope
connected to the terminals of the inductor. (The oscilloscope spot sweeps
horizontally across the screen at a constant speed, and its vertical deflection
is proportional to the potential difference between the inductor terminals).

(b) Explain why the inductor can be described as a “differentiating circuit”.

6. Islenska: Rds er tr radtengdu vidnami, pétti og ridspennugjafa med fernings-
medaltalsspennu V4. Vid tidni spennugjafans er rymdarvidndm péttisins X¢.
Ferningsmedaltal straumsins { rdsinni er /. Hvert er medalaflid sem spennu-
gjafinn setur { rdsina?

English: A circuit consists of a resistor and a capacitor in series with an ac
source that supplies an rms voltage V;. At the frequency of the source the reac-
tance of the capacitor is X. The rms current in the circuit is /,. What is the
average power supplied by the source?



7. Islenska: Gegnsar glersivalningur med lengd L og brotstudul n er med flatan
hagrienda, en sd vinstri er lagadur eins og halfkila med geisla a. Hluti er komid
fyrir 4 4s sivalningsins 1 fjarlegd d fra topppunkti vinstri endans.

(a) Hvar sést imyndin pegar horft er inn um flata endann?

(b) Hve mikid er hin stekkud?
English: A transparent rod of length L and refractive index n is cut flat at the
right end and rounded to a hemispherical surface with radius a at the left end.
An object is placed on the axis of the rod at a distance d from the left of the
vertex of the hemispherical end.

(a) What is the position of the final image?

(b) What is its magnification?



