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1. Spennudeiling — Voltage division (7)
Ef gefid er ad vidnamio R; = 5 k{2 og viondmid Ry = 15 k{2 og ad V; = 10 V hvao er
ba Vv, 7

Given is that the resistor Ry = 5 kf2 and the resistor Ry = 15 kQ and V; = 10 V

what is the value of V5 7
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2. Spennir — Transformer (7)

Gerum réad fyrir forvafi spennis sem ber ac strauminn 7; og spennan er v;. Pessu er
umbreytt um forvafsspélu med 100 vafninga og bakvafsspélu med 5 vafninga. Hver

er straumurinn 2, og spennan vy i bakvafinu ?

Suppose a primary circuit carries an ac current ¢; and voltage v;. We transform this
through a primary coil of 100 turns to a secondary coil of 5 turns. What are the

current i and voltage vy in the secondary circuit ?

3. Gauss flétur — Gaussian surface (7)

Akvardid rafflaedid fyrir Gauss 6t sem umlykur 100 milljon rafeindir.

Determine the electric flux for a gaussian surface that encloses 100 million electrons.



4. Linuhledsla og rafsvid — Line charge and electric field (16)

Hledslan —3q er jafndreifd eftir linu fra
L L
(a) Hvert er framlag dE, og dE,, til  og y battar rafsvidsins { upphafspunkti vegna

orsmaedarhledslu af lengd dy sem stadsett er 4 linunni { fjarleegdinni y yfir x-asnum 7

(b) Hver er jafnan sem lysir heildar rafsvidinu i upphafspunkti vegna pessarar linuh-

ledslu ?

A charge of —3¢ is uniformly distributed along a line from
L L
(Jf,y) = (_L7_§) to (l’,’y) = (_Lug)

(a) What are the contributions, dE, and dE,, to the x and y components of the
electric field at the origin due to a small element of charge of length dy located along

the line a distance y above the x axis ?

(b) What is the expression for the total electric field at the origin due to this line of

charge 7
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5. Segulkraftur og vaegi — Magnetic force and torque (18)

Prihyrnings virlykkja er stadsett i einsleitu segulsvioi. Su hlid lykkjunnar sem er
merkt ca er samsida segulsvidslinunum og styrkur segulsvidsins er 0.6 T. Straumur
sem er 1.7 A rennur um lykkjuna rangseelis. Hlidar lykkjunnar bc og ca eru 2.0 m

langar.

(a) Hver er segulkrafturinn (gefa baedi styrk og stefnu) & sérhverja hlidanna ab, be

og ca ?
(b) Hvert er segulveegi lykkjunnar, p, (gefa baedi styrk og stefnu) ?

(c) Hvert er veegi lykkjunnar, 7, (gefa baedi styrk og stefnu) ?

A right-triangular loop of wire is situated in a region of uniform magnetic field. The
side of the loop labeled ca is parallel to the field lines and the magnitude of the field
is 0.6 T. A current of 1.7 A circulates counterclockwise around the loop. Sides bc

and ca of the loop are 2.0 m long.

(a) What is the magnetic force (give magnitude and direction) on each of the sides

ab, bc and ca 7
(b) What is the magnetic moment, p, of the loop (give magnitude and direction) ?

(c) What is the torque, 7, on the loop (give magnitude and direction) ?




6. Plotupéttir og feerslustraumur — Parallel plate capacitor and displacement

current (18)

A myndinni hér ad nedan er plétupéttir sem hefur ferningslaga plétur af hlidarlengd
L =1.0m. 2.0 A straumur hledur upp péttinn, og veldur einsleitu rafsvidi E milli

platnanna, par sem E er hornrétt 4 pléturnar.
(a) Hver er feerslustraumurinn iq um sveedid 4 milli platnanna ?

(b) Hvad er dE/dt & bessu sveedi 7

(c) Hver er feerslustraumurinn sem er innan fernings sem taknadur er med brotalinu

af hlidarlengd d = 0.5 m 7
(d) Hvad er ¢ B - d¢ um bessa fernings brotalinu ?

In the figure below, a parallel plate capacitor has square plates of edge length L =
1.0 m. A current of 2.0 A charges the capacitor, producing a uniform electric field

E between the plates, with E perpendicular to the plates.

(a) What is the displacement current i4q through the region between the plates ?
(b)What is dF/dt in this region ?
(

c) What is the displacement current encircled by the square dashed path of edge
d=05m?7

(d) What is ¢ B - d¢ around this square dashed path ?
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7. Vetnisatom — Hydrogen atom (9)

Vetnisatom er i astandi med orku -0.085 eV. I likani Bohr, hver er hverfipungi rafein-

dar 4 atominu, meod tilliti til ass vid kjarna 7

A hydrogen atom is in a state with energy -0.085 eV. In the Bohr model, what is
the angular momentum of the electron in the atom, with respect to an axis at the

nucleus ?

8. Jafngildisrymd — Equivalent capacitance (7)

Finna skal einn pétti sem er jafngildur péttunum eins og beir eru tengdir i rasinni

hér ad nedan.

Find a single capacitor that is equivalent to the capacitors conncted as in the figure

below.
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9. Langir samsida virar — Long parallel wires (3)

Tveir mjog langir samsida virar sem eru { fjarleegdinni d hvor fré 6drum bera jafnstora
strauma { andstaedar stefnur. Stadsetningin par sem heildar segulsvidio er null er
(A) midja vegu milli viranna.

(B) i fjarleegdinni d/2 vinstra megin vid vinstri virinn og i fjarlegdinni d/2 heegra
megin vio heegri virinn.

(C) i fjarlaegdinni d vinstra megin vid vinstri virinn og i fjarleegdinni d haegra megin
vid heegri virinn.

(D) 1 fjarleegdinni d/+/2 vinstra megin vid vinstri virinn og i fjarleegdinni d/v/2 haegra
megin vid heegri virinn.

(E) Heildar svidid er hvergi nall.

Two very long parallel wires are a distance d apart and carry equal currents in
opposite directions. The locations where the net magnetic field due to these currents

is equal to zero are
(A) midway between the wires.

(B) a distance d/2 to the left of the left wire and also a distance d/2 to the right of
the right wire.

(C) a distance d to the left of the left wire and also a distance d to the right of the

right wire.

(D) a distance d//2 to the left of the left wire and also a distance d/v/2 to the right
of the right wire.

(E) The net field is not zero anywhere.



10. Lykkja i einsleitu ytra segulsvidi — Loop in a uniform external magnetic
field (8)

Hringlaga lykkja af radia 0.10 m snyst { einsleitu ytra segulsvidi sem er 0.20 T.
Finna skal segulfleedid um lykkjuna vegna ytra svidsins pegar plan lykkjunnar og

segulsvidsvigurinn eru
(a) samsida.
(b) hornrétt.

(¢) undir 30° horni vid hvort annad.

A circular loop of radius 0.10 m is rotating in a uniform external magnetic field of
0.20 T. Find the magnetic flux through the loop due to the external field when the

plane of the loop and the magnetic field vector are
(a) parallel.
(b) perpendicular.

(c) at an angle of 30° with each other.



EDL202G Eodlisfraeoi 2V og EDL201G Eodlisfraedi 2R

FASTAR

me = 9.1095 x 103! kg
e=1.6022x 1071 C

€0 = 8.8542 x 10712 F/m
po =41 x 1077 H/m

h = 6.6262 x 10734 Js

h =1.0546 x 10734 Js

c=12.9979 x 108 m/s
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k=1/(4mep)

Coulomb F = k@
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Umbhverfis langan vir ~ F = 2kA/R
Vid bynnu  E = 0/2¢

Milli bynna, péttir  E = 0o/eg
Tviskautsveegi p = qd

E =k(-p/r® + 3(p-r)r/r’)

T=pxE
U=-p-E
F=V(p-E)

Raffledi ®p = §E-dA

Logmal Gauss § E-dA = %

Rafmeetti

B
VB—VA:—/ E-ds
A

i einsleitu svidi AV =4FEd

fyrir punkthledslu V = @
dreifd hledsla V = [ @

Macttisorka U =qV

E=-VV

Rymd C=Q/V

Plotubéttir  C = epA/d

Hliot. Ceq=C1+Co+...+Cn

Radt. 1/Ceq=1/C1+1/Co+...+1/Cq
Up =Q?%/2C =QV/2=CV?/2

Orkupéttleiki  up = % egE?

Rafsvari C =kCy Ep = Ey/k

RAFSEGULFRAEDI |

Straumur [ =dQ/dt J=1I/A
J=ngvqy J=(1/p)E =0E

R=V/I R=pl/A V=IR
P=1V=I1’R=V?/R

p=po(l+a(T —Tp))

Kirchhoft: 3I'=0 XV =0

Vionam

radt. Reg=Ri+ Ro+...+ Ry

hlidt.  1/Req=1/Ry+1/Ro+...+1/Ry

Afhledsla og hledsla péttis
Q = Qoe™"'T; I=1Ipe "7
T=RC
Q=Qo(1—e ), I=Iet"



F=qvxB F=1¢(xB
dF =1dl xB u=NIAn
T=uxB U=—-—n-B

Rafeind 4 braut  evB = mv?/r
p=—(e/2m)L L =muor

Lorentz F =¢(E+ v x B)

—J.By

Hall ng= o8

Langur vir B = ugl/27R

Tveir virar F/{ = tolily

2md
Biot-Savart
o Ide x t
dB = —
4T r?

Spola B = Lpgnl(sinfs — sin ;)
Ampere  §B-dl = pol
Segulflaedi P =B-A
Pp=[B-dA

_ _d®
Faraday & =-<3F

Sjélfspan, vixlspan

di
&= —L1 %

T N1®yy = In1h

E12=—M % Ni®ip =MI,

Spéla L = ugnAl

LR-ras
I=1Iy(1—et/m)
I=1Ipe /7

T:% IOZS/R
Orka i spolu U = 3 LI?

Orkupéttleiki  up = %

LC- sveiflur

d?Q 1 1
e "7 w=T7E

Deyfoar LC-sveiflur

d’Q aQ @
42 g L X
a2 g te=o

Q = Qoe T2 cos(w't + )

R 2
’ 2 [t
o = [l (QL)

Ridstraumur ¢ = 4o sin(wt)
v = vg sin(wt + @)
rms gildi
I=/(i%)ay = & ~ 0.707i
V=yvW?)w= % ~ 0.707vg
X =wL X¢=1/wC

Samvidnam  Z = /R2 + (X1 — X¢)?
X=X
tan ¢ = =L=¢<
Afl
P = I’R=1Vcos¢
V2R
R? + (wL — =)

Spennir ’L'QNQ = ilNl ig’UQ = i1U1
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Maxwell
fE.dA _ @
€0
%B~dA = 0
ddp
E-dd = ——
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A diffurformi

vE = 2
€0
V-B = 0
0B
E = —
V x o
OE
VxB = J —
X Mo( + €0 (’)t>
Oldulikingar
82
2 _
VE*HOEOW = 0
0’B
2 _
VB*MOEOW
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Um beetti sléttrar bylgju

E = Eysin (kz — wt)x

1A
B=_"kxE

C
E=-ckxB

c= (o)™ ? E=cB c=\f

Orkupéttleiki

32
u:eoEQZ—:ME—OE’B
Ho Ho

Poynting-vigur

S — ExB IS _ E()BO
110 ave 2MO
Skriopungi, geislaprystingur
u F S
= — —_— = —=1U
p c A c
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1,1 _ 1
P TaTT
m=Y — _4a
Yo p
B4 22 = g
1 _ 1 1
?_(n_l)(Rl _Rz)
0 =mA
m=0,41,+2, ...
§=(m+3) A
d sin 6 = m\

d sin 0 = (m—i—%))\
I =4Iy cos®(%)

a sin 0 = mA\
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d sin § = mA

I:IOST:;% a = 27a sin 6/
Skautun

Malus I = Ingq coS? ¢

Brewster tanf, = =
na

[INNGANGUR AP SKAMMTAFRADI |

Ovissulogmal Heisenberg
AxAp > h

AtAE > h/2

ATOM OG KJARNEDLISFRZADI

N=bh —
p
hf =1 =F—E

Vetnislikan Bohr

4
En:Kn"’Un:_% me :_hCQR

€3 8n2h? n

_ _ . h
L, = muv,r, = No-

Svarthlutageislunarlikan Rayleigh

I()\) — QW)isz

Svarthlutageislunarlikan Planck

_ 2hc?
I()\) — XM(exp(he/AKT)—1)

lu=1amu = 1Da = 1.660538921 x10~2" kg
1 u = 931.494095 MeV /c2
me = 0.511 MeV /c?

Erest = moc?

— 2
Eiotal = mc

a(t) = An(t)
T2 =52

Massajafna Bethe og Weizsaker

25— a, D528 4 5(4)

BE = a,A — a A%/3 — ac+




STAERDFRAEDI

Vx(VxF)=V(V-F)-V*F
Vigrar:
A-B=ABcos =A,B,+A,B, +A.B,

i j k
AxB= . Ay, A,
B

A A
B, B

n

Y
|A x B| = AB sin 0
c

C=

Cl

Hornafraeoi:

C? = A% + B2 — 2ABcosy

sin sinf8 __ sin~y

A — B ~ C
sin(ac +y) =sinxcosy + cosxsiny
cos(x + y) = cosxzcosy — sinxsiny
T

sinz + siny = 2sin(*5¥) cos(*5Y)

;ry
cosx + cosy = QCOS(IT”) cos(*5%)
sin(—z) = —sinz
cos(—x) = cosx

sin2x = 2sinx cos x

cos2x =2cos?x — 1
Raoir:

I+z)"=1+an+ @zQJro(zg)

In(1+z) =z — 122 + o(2?)
sinz = x + o(x?)
cosx =1 —22/2 + o(z?)

e® =1+ + o(z?)

Riambheildi:

Kartisk hnit

/dx/dy/dz flz,y,2)
Sivalnings hnit

R 27 h
/ pdp/ dsﬁ/ dz f(p, ¢, 2)
0 0 0
Kualuhnit

R 2 T
/ TQdT/ dcp/ sin 0d0 f(r, ¢, 0)
0 0 0
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Diffurvirkjar:

Kartisk hnit

0%V N 0V N 0V
or2  0y? 022

V2V =

Sivalningshnit

1 0%V 82
02 06
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Kualuhnit

VV =1

ov 1oV .~ 1 0V
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* 2 sin 6 90 (Sme )
1 0%V
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