Haskéli Islands
Raunvisindadeild
Namsbraut i edlisfraedi

EDL101G Edlisfraedi B

Pridjudaginn 7. desember 2021, kl. 13:30-16:30.
Lokaproéf. Kennari: Vidar Gudmundsson.

Leyfileg hjalpargogn eru skriffaeri, tolvur, 6ll prentud og skrifud gogn a pappir
eda rafreenum ham, vafrar, vasareiknivélar, algebru- og grafikforrit.

I préfinu eru 5 verkefni sem 611 vega jafnt. Leysa parf fjogur peirra. Skrifid skyrt
og greinilega allar utleidslur med hnitmidudum stuttum skyringum par sem pad 4 vid.
Oll verkefnin eru 16gd fyrir 4 islensku og ensku.

* Nemandi mé ekki piggja adstod fra 6drum en kennara naimskeidsins.

Nemendur mega koma med fyrirspurnir & tolvupdstfangid vidar@hi. is.

* Ekki md syna neinum profverkefnid eda dreifa pvi medan 4 profinu stendur.

Nemendur mega ekki hafa neitt samband sin 4 milli medan 4 préfinu stendur.

* Adeins ma nota pau hjalpargdgn sem tiltekin eru 4 préfbladi.

Ef drlausn er ekki skilad pa fer nemandi falleinkunn.

Eg geri mér grein fyrir pvi ad kennari hefur fullan rétt til pess ad fresta einkunnar-
gjof um 6akvedinn tima og krefja mig skyringa 4 urlausn minni sidar, ef hann grunar
ad ég hafi ekki fylgt reglum um préftoku.

Eg skil ad brot 4 reglum Haskdla Islands getur haft { for med sér pung vidurldg
eins og fall i ndmskeidi, en einnig 4minningu eda brottvikningu ur skdla, timabundid
eda fyrir fullt og allt.

Kennari treystir nemanda til pess ad fylgja 6llum reglum, vanda drlausn sina, leggja
sig allan fram og ldta sér ekki til hugar koma ad svindla & préfinu. Med skil 4 drlausn
undirgengst nemandi pessi skilyrdi.



1. Islenska: Straumur fledir { j-étt eftir 6endanlegum ofurpunnum sléttum kjor-
leidara sem liggur i z-y-sléttu kartisks hnitakerfi. Straumpéttleikinn 1 leidaranum
J er fastur med malieiningu (A/m).

(a) Finnid segulsvidid B sitthvorum megin leidarans.

(b) Finnid melieininguna fyrir B samkvaemt lidnum 4 undan. Er hin rétt fyrir
segulsvid?

(c) Hvers vegna er melieining J (A/m)?

Rétt eins og skautud yfirbordshledsla a kjorleidara er mikilveeg til ad skilja hegd-
un ytra rafsvids innan og utan hans { jafnvagi er skautadur yfirbordsstraumur
naudsynlegur til ad skilja hegdun ytra segulsvids innan og utan hans { sistedu
astandi. Til vidbotar geta sidan dhrif flokninna seguleiginleika efnisins flekt
myndina.

English: Current flows in the j—direction along an infinite very thin ideal conduc-
tor lying in the z-y-plane of a cartesian coordinate system. The current density
in the conductor J is constant with units (A/m).

(a) Find the magnetic field B on either side of the conductor.

(b) Find the measurement unit for B according to the item above. Is it correct
for a magnetic field?

(c) Why is the measurement unit for J (A/m)?

Just as polarized surface charge on an ideal conductor is important to understand
the properties of an external electric field in- and outside it in equilibrium surface
current density is necessary to understand the properties of an external magnetic
field in and outside it in a steady state. In addition complex magnetic properties
of the material can influence that picture.



2. Islenska: Hver vari minnsta vinna isskdps til ad feera varmann 50 J 4 hring
innan ur skdpnum sem er vid —10 °C yfir { umhverfi hans vid 25 °C. Rokstydid
svarid.

English: What is the lowest possible work needed to extract the heat of 50 J per
cycle from the inside of a freezer at —10 °C to its environment at 25 °C. Give
arguments for the answer.



3. Islenska: Hugsum okkur hring Carnots eins og honum er Iyst 4 mynd 4.12 {
kennslubdkinni.
(a) Hver er 6reidubreyting heita geymisins?
(b) Hver er 6reidubreyting kalda geymisins?
(c) Hver er 6reidubreyting alheimsins?

(d) Hvad er sérstakt vid vél Carnots midad vid adrar varmavélar?

English: We imagine the Carnot cycle as it is described in Figure 4.12 in the
text book.

(a) What is the entropy change of the hot reservoir?

(b) What is the entropy change of the cold reservoir?

(c) What is the entropy change in the universe?

(d) What is particular about the Carnot engine compared to other heat engines?



4. Islenska: Vid yfirbord sérhvers kjorleidara { jafnvaegi gildir um styrk rafsvidsins
rétt utan hans ad F = o /e.

(a) Synid ad petta jadarskilyrdi rafsvidsins sé i samraemi vid ad rafsvidid sé
E = kQ/R? vid yfirbord kjorleidandi kilu med geisla R.

(b) Hvers vegna skautast yfirbordshledsla & 6hlodnum kjorleidurum { ytra raf-
svidi?

English: Just outside the surface of each ideal conductor in equilibrium we have
for the strength of the electric field that £ = o /€.

(a) Show that this boundary condition for the electric field is consistent with

the fact that the electric field at the surface of an ideally conduction sphere
of radius R is F = kQ/R>.

(b) Why does an external electric field polarize surface charge on a charge
neutral perfect conductor?



5. Islenska: Beinn ofurleidari med pversnidsgeisla a = 0.25 cm ber straum [ =
100 A. Finnid segulsvidid B rétt vid yfirbord leidarans. Munid ad tilgreina stefnu
segulsvidsins midad vid stefnu straumsins.

English: Straight superconductor with cross sectional radius a = 0.25 cm car-
ries a current / = 100 A. Find the magnetic field B just outside the conductor.
Remember to determine the direction of the mangetic field relative to the direc-
tion of the current.



