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Leyfileg hjalpargdgn eru skriffeeri og reiknivélar. Grafisk ar reiknivélar skulu
nulistilltar i upphafi proéfs.

Veegi allra 7 verkefna er jafnt. Med profinu fylgir j6fnusafrskrifid skyrt og
greinilega allar Gtleidslur med hnitmidudum stuttum skgum par sem pad a vid. Oll
deemin eru 1690 fyrir & islensku og ensku.

1. islenska [ vetnisatémi eru roteind med hledske og rafeind med hledslu-e.
Haegt er ad lita & roteindina sem punkthledslu i hnitiatl0, midju vetnisatoms-
ins. Hreyfing rafeindarinnar leidir til pess ad svo virdistshledslu hennar sé
dreift kilusamhverft i kringum roteindina. Rafeindinnilgst sem hledsludreif-
ingu (hledslu & rammal)

p(r) = (_? exp (—%)
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par semu, ~ 0.53 x 10~°m er Bohr geislinn, nattarulegur lengdarskali i upp-
byggingu vetnisatomsins.

(@) Finnid heildarhledslu vetnisatdmsins innan kalu medlge med midju i
réteindinni.

(b) Synid ad hledslan i lionum ad ofan stefnir & null pegas .

(c) Finnid rafsvidid (styrk og stefnu) sem vetnisatomidedar i fjarleegd- fra
réteindinni.

(d) Rissio upp mynd af styrk rafsvidsirs sem falli afr.

English: A hydrogen atom is made up of a proton with chasgeand an elec-
tron of charge—e. The proton may be regarded as a point charge-at0, the
center of the atom. The motion of the electron causes itgeharbe “smeared
out” into a spherical distribution around the proton, sd tha electron is equiv-
alent to a charge per unit volume

p(r) = <_? exp <—%)
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wherea, ~ 0.53 x 10~1%n is the Bohr radius, the characteristic length scale in
the structure of the hydrogen atom.
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() Find the total amount of the hydrogen atom’s charge ghanhtlosed by a
sphere of radius centered on the proton.

(b) Show that as — oo, the enclosed charge found in (a) goes to zero.

(c) Find the electric field (magnitude and direction) caubgdhe hydrogen
atom as a function of.

(d) Graph the electric field magnitudeas a function of-.

2. Islenska SpennarV/,, er sett milli snertannab & péttarasinni & myndinni.
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(@) Finniod heildarhledsluna geymda i rasinni.
(b) Finnid hledsluna a hvorum pétti.

(c) Finnid heildarorkuna geymda i rasinni.
(d) Finnid orkuna geymda i hvorum pétti.

(e) Finnid spennuna yfir hvorn pétti i rasinni.

English: For the capacitor network shown in the figure, the poteniiférence
acrossub is V.

(a) Find the total charge stored in the network.

(b) Find the charge on each capacitor.

(c) Find the total energy stored in the network.

(d) Find the energy stored in each capacitor.

(e) Find the potential difference across each capacitor.



3. islenska Finnid strauminn i gegnum rafhléduna og hvert vidSnamamaainni
a myndinni. Hve storu vidnami jafngildir vionamafléttan?
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hd %1@ = 2.009%1;»5 = 1.000

English: Find the current through the battery and each resistordrcittuit in
the figure. What is the equivalent resistance of the resmtwork?

4. Islenska Virhalfhringirnir & myndinni hafa geisla og b. Finnid segulsvidi®
(styrk og stefnu) sem straumarnir valda i punktiniim

English: The wire
the net magnetic
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semicircles shown in the figure have radéinds. Calculate
field (magnitude and direction) that theeririn the wires

produces at poinP.



5. islenska Litill leidandi hringur er innan steerri lykkju sem tengdwd rafhlddu
og rofa eins og myndin synir.

(a) Akvardid stefnu spanada straumsins i sméa hringnuraftétad rofanum
S er lokad.

(b) Finnid strauminn eftir ad hefur verid lokadur i langan tima.

(c) Hvernig er straumurinn rétt eftir a8 hefur verid opnadur aftur eftir ad
hafa verid lokadur i langan tima.

English: A small conducting ring is inside a larger loop that is carted to a
battery and a switch, as the figure shows.

() Find the direction of the induced current in the smalgrjast after the
switch.S has been closed.

(b) Find the current afte$' has been closed for a long time.

(c) How is the current just aftes has been reopened after being closed for a
long time?

6. Islenska Skyrid i nokkrum setningum hvernig heegt er ad reikna réistieettid
V (r) beint pegar hledsludreifingjs(r) er pekkt, &n pess ad reikna fyrst rafsviodio
med reglu Gauss. Hvernig feerir pu ad ef spenna & leidurumfir, @@ engin
hledsludreifing tiltekin?

English: Explain in few sentenses how one can calculate the ele¢atiopo-
tential V (r) directly when the charge distributigi{r) is known, without first
calculating the electric field using Gauss’s law. How woubdiyproceed if only
the potential on some conductors is given and nothing stdiedt charge?



7. Islenska Ljosi er beint ad gegnheilu plastréri med brotstudis. Ljosgeislin
er samsida efsta hluta rorsins. Pu villt skera flotihB pannig ad allt 1josio
endurkastist afram inn i rorid eftir speglunina i fletinum.

(a) Hvert er staersta mogulega hordiéf rorid er i lofti?
(b) Ef rorinu er sokkt i vatn med brotstuduB3, hvert er pa staersta horri@

English: Light enters a solid pipe made of plastic having an indexefifaction
1.60. The light travel parallel to the upper part of the pipe. Yoanivto cut the
face AB so that all the light will reflect back into the pipe after itikes that

face.

(a) What is the largest thétcan be if the pipe is in air?

(b) If the pipe is immersed in water of refractive inde83, what is the largest
thatd can be?



