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1. Tveggja linsu kerfi — Two lens system (9)

Hlutur er stadsettur i 40 cm fjarleegd fra fyrri af tveimur punnum safnlinsum sem
hafa brennividdir f; = 20 cm og f, = 10 cm eins og synt er & myndinni ad nedan.

Linsurnar eru adskildar med 30 cm. Hvar kemur launmynd pessa tveggja linsu kerfis

fram ? Er han 4 hvolfi ?

An object is located 40 cm from the first of two thin converging lenses of focal lengths
f1 =20 cm and f; = 10 cm as shown in the figure. The lenses are separated by 30

cm. Where is the final image of this two — lens system formed ? Is it inverted ?

/i =20 cm /ﬁ =10cm

famm 40 c1 | =30 CIT1 ]

2. Spennulind og afl — Voltage source and power (5)

Gefio er a0 aflid sem eydist 1 4 k{2 vidondminu er 144 mW. Finna skal V.

The power that is dissipated in the 4 k() resistor is 144 mW. Find V.

9 kQ
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3. Gauss flétur — Gaussian surface (9)

Halfhvel af radia 3.5 cm inniheldur heildar hledslu 6.6 x 10~7 C. Flaedid um kualulaga
hluta yfirbordsins er 9.8 x 10 N m?/C. Finna skal fldid um flata grunninn.

A 3.5-cm radius hemisphere contains a total charge of 6.6 x 10~7 C. The flux through
the rounded portion of the surface is 9.8 x 10* N m?/C. Find the flux through the
flat base.

4. Hledsla og rafsvid — Charge and electric field (14)

Neikveedar hledslur, hver af steerd ¢, eru stadsettar eins og sést & myndinni hér
ad nedan. Akvarda skal jofnu sem lysir steerd og stefnu rafsvidsins i punktinum P

(upphafspunkti).

Negative point charges, each of magnitude ¢, are located at positions shown in the
figure below. Determine the expression for the magnitude and direction of the electric

field at the point P (origin).
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5. LRC ras — LRC circuit (11)

Drifin LRC ras samanstendur af radtengingu & spélu L = 1 mH, vionami R = 10 €,
og béttis C' = 10 pF. Gerum rad fyrir ad hin sé drifin med ispennu v(t) = Vj, cos(wt).
Ef wpax er horntionin par sem straumutslagio er steerst, hvert er pa hlutfall straums

vid tvofalda ba tioni og heesta straumgildis 1 (2wmax) /I (Wmax) 7

A driven LRC circuit consists of a series connection of an inductor L = 1 mH, a
resistor R = 10 €2, and a capacitor C' = 10 puF. Suppose it is driven by an EMF of
v(t) = Viy cos(wt). If wpax is the angular frequency at which the current amplitude
is greatest, what is the ratio I(2wmax)/I (Wmax) of the current amplitude at twice this

angular frequency to its maximum value ?

6. Leifturljéos — Flashlight (12)

Leifturljos feer orku sina fra 150 uF pétti sem parf 120 V spennu til ad hann hleypi
af. Ef péttirinn er hladinn med 150 V rathlodu um 18 k€2 vidnam, hve lengi parf
ljosmyndarinn ad bida milli ljésblossa ? Gera skal rad fyrir ad péttirinn sé full hladinn

begar af er hleypt.

A flashlight gets its energy from a 150 pF capacitor that requires 120 V voltage to
operate. If the capacitor is charged with a 150 V battery through 18 k() resistor,
how long does the photographer have to wait between flashes ? You can assume that

the capacitor is fully charged when it is discharged.

7. Rafeind i einsleitu rafsvidi — Electron in a uniform electric field (11)

Rafeind er send inn { einsleitt rafsvid E = 1000 i N /C med upphafshrada vy =
2.00 x 106 i m/s i stefnu sviosins. Hve langt ferdast rafeindin pangad til ad hun

stoovast ?

An electron is projected into a uniform electric field E = 1000 i N/C with an initial
velocity vy = 2.00 x 10% i m/s in the direction of the field. How far does the electron

travel before it is brought momentarily to rest 7



8. Rafsvid vid yfirbord hladins leidara — electric field outside the surface of
charged conductor (3)

I rafstodufreedi, rafsvidid rétt utan vid yfirbord sérhvers hladins leidara
A) er alltaf samsioa yfirbordinu.
B) er alltaf null vegna bess ad rafsvioid er null innan leidarans.

(A)

(B)

(C) er alltaf hornrétt & yfirbord leidarans.

(D) er hornrétt & yfirbord leidarans adeins ef pad er kila, sivalningur eda flt plata.
(E)

E) getur haft ekki null peetti hornrétt 4 og samsioa yfirbordi leidarans.

Under electrostatic conditions, the electric field just outside the surface of any charged

conductor

A

(A) is always parallel to the surface.

(B) is always zero because the electric field is zero inside conductors.

(C) is always perpendicular to the surface of the conductor.

(D) is perpendicular to the surface of the conductor only if it is a sphere, a cylinder,

or a flat sheet.

(E) can have nonzero components perpendicular to and parallel to the surface of the

conductor.



9. Radtengd LRC ras — LRC series circuit (3)

Pegar radtengd LRC ras er 1 hermu, hver eftirfarandi stadheefinga um rasina er rétt

? (Pad kunna a0 vera fleiri en ein stadheefing sem er rétt.)
A) Samvionamid er steerst.
B) Launvionam spoélunnar er null.

(A)

(B)

(C) Launvionam béttisins er null.

(D) Launvionam vegna spolu og béttis hafa steersta gildi sitt.
(E)

E) Straumutslagio er { sinu steersta gildi.

When an LRC series circuit is at resonance, which one of the following statements

about that circuit is accurate? (There may be more than one correct choice.)
A) The impedance has its maximum value.

B

The reactance of the inductor is zero.

(A)

(B)

(C) The reactance of the capacitor is zero.

(D) The reactance due to the inductor and capacitor has its maximum value.
(E)

E) The current amplitude is a maximum.



10. Segulfledi — Magnetic flux (17)
Hér ad nedan sjaum vio leidandi fernings lykkju. Lykkjan er ekki hreyfanleg. Hlidar-
lengdir lykkjunnar eru 1 m. Haegri helmingur lykkjunnar er innan einsleits segulsvios
(skyggoa svaedid), sem stefnir ut ur plani pappirsins. Vidnam lykkjunnar er 1 €.
(a) Vid t = 0, er styrkur segulsvidsins B = 2 T. Hver er styrkur segulfleedisins um
lykkjuna & pessu augnabliki 7
(b) Fra timanum ¢ = 1 s, er segulsvidid lekkad fra B = 2 T til B = 0 yfir 1 s
timabil ed med fostum hrada. Hver er stezerd spanadrar ispennu vid ¢ = 1.5 s. Synid
utreikninga.
(c) Hver er stefna og steerd spanada straumsins vid ¢t = 1.5 s ?

(d) Hver er stefna of steerd heildar segulkraftsins sem verkar & lykkjuna vid ¢ = 1.5
s?

Shown below is a square conducting loop. The loop is not movable. The sides of the
loop have length 1 m. The right half of the loop is inside a uniform external magnetic
field (the shaded area), which points out of the paper plane. The reisistance of the
loop is 1 €.

(a) At time ¢t = 0, the magnitude of the field is B = 2 T. What is the magnitude of
the magnetic flux through the loop at this time ?

(b) Starting at time t = 1 s, the field is ramped from B = 2 T to B = 0 over the
course of 1 s with a constant rate. What is the magnitude of the induced emf at

t = 1.5 s during the ramp. Show work.
(c) What is the direction and magnitude of the induced current at t = 1.5 s 7

(d) What is the direction and magnitude of the net magnetic force on the loop at
t=15s7

1m

05m 1Zsec
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\ 2 sec
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1m



11. Radtengd LRC ras — LRC series circuit (3)

I radtengdri LRC ras, er hermitidnin fy. Ef ad nt vidnamid, spanid, rymdin og

spennuttslagid eru tvofoldud, hver er ny hermitioni ?

In a series LRC circuit, the frequency at which the circuit is at resonance is fy. If you
double the resistance, the inductance, the capacitance, and the voltage amplitude of

the ac source, what is the new resonance frequency ?



12. Virk spenna — rms voltage (3)

Ridstraum er veitt um tol sem hefur & sér pa viovérun ad spennan yfir t6lio sé aldrei
heerri en 12 V. Hver er heesta rms spennan sem leggja mé yfir tol petta en p6é pannig

a0 vid séum innan morkin 7
(A) 6v2 V
(B) 122 V
(C) 144V
(D) 6

An alternating current is supplied to an electronic component with a warning that
the voltage across it should never exceed 12 V. What is the highest rms voltage
that can be supplied to this component while staying below the voltage limit in the

warning?
(A) 6v2 V
(B) 12v2 V
(C) 144 V

(D) 6



EDL202G Eodlisfraeoi 2V og EDL201G Eodlisfraedi 2R
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| RAFSTOPUFREDI

k=1/(4mep)

Coulomb F = k@

Rafsvid

>

T2

E = i_fr E=k %f
Umbhverfis langan vir ~ E = 2kA\/R
Vid bynnu  E = g/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 = f/ E-ds
A

i einsleitu svidi AV =+FEd

fyrir punkthledslu V = @

dreifd hleodsla

Maettisorka
E=-VV
Rymd C =

Plotupéttir

V= [kl
U=qV

Q/V
C:€0A/d

HIdt. Cog=Ci+Co+...+Cx

Raot. 1/Ceq:1/01+1/02++1/01\[

Up = Q%/2C = QV/2 = CV?/2

Orkupéttleiki up = 3 €oE?

Rafsvari C =kCy FEp = FEy/k

RAFSEGULFRZAEDI

Straumur [ =dQ/dt J=1/A
J=ngvqy J=(1/p)E =0E
R=V/I R=pl/A V =IR
P=1V=I’R=V?/R
p=po(l+a(T —Tp))

Kirchhoff: XI=0 XV =0
Vidnam

raot. Reg=Ri+Ro+ ...+ Ry

Afhledsla og hledsla béttis
Q = Qoe™"'T; I=Ipe "7

Q=Qo(1—e /), I=1Ipe /"

F=qgqvxB F=1¢xB
dF =1dlxB u=NIAn
T=pxB U=—-pn-B

Rafeind & braut evB = mv?/r
w=—(e/2m)L L =mor
Lorentz F =¢(E+ v x B)
Hall ng= %'ZB%'

Langur vir B = uol/27R

Tveir virar F/{ = polily
2md

7=RC
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Biot-Savart

JB - Mo Id£2>< r

47 T

Spola B = %uonl(sin O — sin bq)
Ampere  ¢§B-dl = pol
Segulflaedi P =B-A
Op=[B-dA

_ _d®
Faraday & =-<3F

Sjélfspan, vixlspan

dI
Enn=—-L %2

e N1®yy = 1114

Eig=—M L2

L Ny®yy = M,

Spéla L = pugn?Al

LR-ras
I=1Iy(1—et/m)
I=1Iyet/™

T:% IOZS/R

Orka i spolu Uy = § LI?

Orkupéttleiki up = 2%

LC- sveiflur
d?Q 1 1
e Tpo9TY w= e
Deyfoar LC-sveiflur
d*Q dQ  Q

L_ . — =
a g te=o

Q = Qoe 2L cos(w't + 6)

R 2
r 2 [t
o = (QL)

Ridstraumur ¢ = ig sin(wt)
v = vg sin(wt + @)
rms gildi

I=1/(i2)4 = % ~ 0.707ig

V= (v)a = “—\/"5 ~ 0.707vg
X, =wl Xc=1/wC

Samvidnam 7 = \/R2 + (X1 — X¢)?
tan ¢ = 7XLI—2XC
Afl
P = I’R=1IVcos¢
V2R
R? + (wL — —=)

Spennir ’L'QNQ = ilNl ig’UQ = i1U1

2

Maxwell

A diffurformi

V.-E = 2
€0
vV-B = 0
0B
VXE = ——
x ot
OE
VxB = J —
X Mo( + €0 (’)t>
Oldulikingar
62
2
VE*HOEOW = 0
0’B
2 _
vB‘MO%@ =

Um beetti sléttrar bylgju

E = Ejsin (kz — wt)x

B=-kxE
&

E=-ckxB

c= (o)™ ? E=cB c=M\f

Orkupéttleiki

B2
u=eEt=—"— = |2 EB
Ho Ho
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Poynting-vigur AtAE > 1h/2

ExB EyB
x Save: 00

S =
Ho 210

ATOM OG KJARNEDLISFRZADI

Skridpungi, geislaprystingur

_Ur_s_, b
p= c A ¢ A= P mv
hf =1 =F - E
Vetnislikan Bohr
En=Kn+Un =~} 2t = —24f
LJOSFRAEDI o
L, = mv,r, = Ny
Svarthlutageislunarlikan Rayleigh
n— % I()\) — 27r;{cT
n1 sin 61 = no sin 6, Svarthlutageislunarlikan Planck
— 2mhc?
1yl=1 I(N) = Ssompthe/ =D
m=4__4 lu=1amu = 1Da = 1.660538921 x10~2" kg
0
n na2 __ Na2a—ni f— 2
M4 maom 1 u = 931.494095 MeV /¢
L=(n—1) (% _ %) me = 0.511 MeV /c?
0 =m\ Erest = 7nOC2
m=0,+1,+2,... FEiotal = mc?
§=(m+3)A a(t) = An(t)
d sin 6 = m\ T1/2:lnT2
dsin = (m + %) A Massajafna Bethe og Weizsédker
2 _ 2
I = 4]0 COS2(%) BE = avA - asA2/3 — Q¢ AZ1/3 — Qa W AZ) + 5("4)
a sin 0 = mA
d sin 6 = mA\ | STERDFRAEDI |
1110% o = 2ma sin 0/
Skautun

) Vx(VxF)=V(V-F)-V*F
Malus I = Iqq cOS™ @
Vigrar:

Brewster tanf, = 7
MNa

A-B=ABcosl =A,B, +A,B,+ A.B,

i k

INNGANGUR AD SKAMMTAFRZAEDI

AxB=

S

j
A, A, A
B, B, B

x

I\

y
Ovissulogmal Heisenberg |A x B| = AB sin 6
AzAp > h C= %
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Hornafraedi: Kualuhnit

C? = A% + B2 — 2ABcosy R 2m 71'
; ; . / r2dr/ d(p/ sin 6df f(r, ¢, 0)
512(1 — mgﬁ — % 0 0 0

sin(x + y) = sinx cosy + cosx siny
cos(x 4+ y) = cosxzcosy — sinxsiny
sinx +siny = 2 sin(zTer) cos(“5Y) Diffurvirkjar:
cosT + cosy = 2COS(IT+y) cos(*5%)
sin(—z) = —sinz Kartisk hnit

cos(—x) = cosx P\%
sin2z = 2sinx cosx

cos2z = 2cos?z — 1
o’V 9*V 9%V

21, _
_ vv*@x2+6y2+az2
Radir:
Sivalningshnit
(14 2)" =14 an 4+ 2202 4 o(a3) oV .10V oV
2 M PRy P
In(1+x) =z — $2% + o(2?) P P
. — + 3
e O(‘T) VQV—EQ( a_V)_;’_iaQ_V_;’_aQ_V
cosx =1 —22/2 + o(z?) pdp P Op p? 092 022
e* =1+z+o(x?) Kuluhnit
LoV ~19V . 1 9V
Riamheildi: V=t G T e T rmd 96

Kartisk hnit

oy — L0 [(L0V
/dw/dy/dzf(m,y,z) ViV = 2or\" or

1 a (. o0V
Sivalnings hnit + 256 90 sin 9@

R 27 h 2
1 8%V
d d d Q) oV

/0 P p/o 90/0 2 /ey 02) * r2sin? 9 02
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