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1. (5 %) Hver er straumurinn /; um 100 Q vidnamid i rasinni hér ad nedan ? Hver er

straumurinn /5 um spennulindina ?

(5 %) In the following circuit, what is the current I; through the 100 Q resistance

? What is the current I through the voltage source ?
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2. (10 %) Finna skal strauminn I7, i rasinni hér ad nedan med pvi ad beita hnatpunk-
taadferdinni. Setja skal Ip =55 A, Ry =2 Q, Ry =1.5Q, R3 =4.0 2, og Vo =110
V.

(10 %) Find the current I3, as indicated in the following circuit, by the node method.
Let ]0:55 A, Rl :QQ, R2:15 Q, R3:40 Q, and%zllOV
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3. (5 %) Finna skal einn bétti sem er jafngildur péttunum eins og beir eru tengdir i

réasinni hér ad nedan.

(5 %) Find a single capacitor that is equivalent to the capacitors conncted as in the

figure below.
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4. (15 %) Gefid er a0 I} = 0.5/90° og vs2(t) = 2sin4t V. Finna skal vg; (2).
(15 %) Let I, = 0.5/90° and vss(t) = 2sin4t V. Find vg, (¢).
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5. (10 %) Finna skal Thevénin jafngildisras fyrir rasina hér ad nedan. Finna skal

Thevénin vionamid
(a) med pvi ad nota skammhlaupsstraum, og
(b) med annarri adferd par sem slokkt er & 6llum lindum

(10 %) Find the Thevénin equivalent of the circuit of the figure below. Find the

Thevénin resistance
(a) by using the short circuit current, and

(b) by the alternate method where you turn off all the sources
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6. (15 %) I rasinni hér ad nedan er vy (t) = 1 V fyrir t < 0 og vy (t) = —1 V fyrir ¢ > 0.
Setjum Ry = 1000 Q, Ry = 2000 , og C = 10 pF.

a) Finna skal vy (t = 0—).
b) Finna skal va(t = 0+).

(
(
(c) Finna skal strauminn i; vio t = 0—,
(d) Finna skal i;(t = 0+).

(

15 %) In the circuit below, let v1(t) = 1V for ¢t < 0 and vy(t) = —1 V for ¢t > 0.

Let Ry = 1000 Q, Ry = 2000 Q, and C = 10 uF.
(a) Find va(t = 0—).
(b) Find v, (t = 04).
(c) Find the current i; at t = 0—.
(

d) Find i;(t = 0+).




7. (20 %) Lysa ma svorun kjor RC' réasar vio einum rétthyrndum spennu pils sem
summu svarana vio skrefi upp & vio fra 0 1 V; volt sem & sér stad vio t = 0 og

svorunar vio falli fra V4 til 0 volta vid t = T3, par sem T er lengd stafrzens pilss.

Finna skal svorun RC' rasarinnar hér ad nedan vid slikum puls. Gera skal rao fyrir
a0 allir fyrri pulsar hafi att sér stad fyrir all mérgum timaféstum. Pilsarinn fer fra
0142V vidt =0, og aftur nidur 1 0 V vid 200 ns. I rasinni er R = 400 Q2 og
C =0.001 pF.

(a) Finna skal jofnu fyrir svérunina vio upphaflegu skrefi upp & vio vio ¢ = 0 fyrir
t>0.

(b) Finna skal jofnu fyrir svérunina vid rétthyrndum palsi fyrir ¢ > 0+.

(c) Finna skal haestu spennu yfir péttinn.

(d) Rissa skal svorunina (V4 sem fall af t).

(20 %) We can represent the response of an ideal RC circuit to a single rectangular
voltage pulse as the sum of the circuit responses to an upward step from 0 to Vj
volts occuring at ¢ = 0 and the response to a downstream change from Vj to 0 volts

occuring at t = T}, where T' is the duration of the digital pulse.

Find the response of the RC' circuit below to such a pulse assuming that any previous
pulse occured many time constants ago. The pulse source goes from 0 to +2 V at

t =0, and back down to 0 V at 200 ns. In the circuit R = 400 2 and C' = 0.001 pF.

(a) Find an expression for the response for ¢ > 0 to the initial upward step occuring

at t = 0.

(b) Find an expression for the response to the rectangular pulse valid for all times

t>0+.
(¢) Find the maximum voltage across the capacitor.

(d) Sketch the response (Voug vs t).
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8. (20 %) Tver tengdar (e. coupled) spolur L; og Lo eru samsida tengdar. Punkt
merkt skaut beirra eru tengd saman. Pessi rasahluti er 6rvadur med spennulind v(?).
Moskvastraumurinn ¢y fer fra jakveedu skauti lindar og rennur um L;. Mdskvastrau-

murinn 75 hefur andstaoda stefnu vio ¢; 1 L; og rennur um L.
a) Rita moskvajofnur med p-virkja tdknun

(
(b) Leysa moskvajofnurnar fyrir pi; sem fall af vy(%)
(¢) Finna jafngildisspanid sem lindin sér

(

20 %) Two mutually coupled inductors Ly and L, are connected in parallel. Their
dotted terminals are connected together. The combination is excited by by a voltage
source vs(t). Mesh current i; leaves the plus terminal of the source and passes

through L;. Mesh current iy opposes i; in Ly and also flows through L,.
(a) Write the mesh equations in p—operator notation
(b) Solve the mesh equations for pi; as a function of vy(t)

(¢) Find the equivalent inductance seen by ws(t)



