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The capacity of each capacitor in the following electric circuit is given in terms of C;.
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4 nONYY MR

(10pts)y a  How much is the tension on the capacitor which is connected to the + terminal of the DC voltage
source, when the tension of the voltage source is 100 V DC (direct current)?

(10pts) b How much is the maximum tension on that capacitor, when the tension of the voltage source is 100 V
AC (alternating current) ?
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a {5 pomnits}
What is the frequency of the above signals, f(Hz)?

b {5 points}
What is the phase difference between these two signals?

¢ {5 pots}
Is the reactance of the clectrical load in which these signals were measured

simultaneously, inductive or capacitive?

(Answer without an explanation will be regarded as incorrect.)

d {5 points}
How much is the electrical power of the load, P (kW)?
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An electrical load Z,,,is fed by two AC voltage sources, as shown in the figure.

U, =32VL0° U, =32VZ-30°

Z =(1-j2)Q Z, ={1+j2)Q Z, .. =8+j6)Q

A 1 ZZ
1 [
Jj IS | | S
\ /
Ul z Load 2

a. {10 points}

What is the magnitude and bhase of the voltage across the load impedance Z, ., ?

b. {4 points}

What is the magnitude and phase of the current in the load impedance Z,_, ?

¢. {6 points}

What is the complex power P+ O of the load impedance Z, , ?
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Two graphs are shown in the following figure.
U =U, +U,, sin{wt - ¢), which is composed of two basic signals.

And U_(¢) = sin{w ), which is the reference signal for the phase measurement.

vw sk
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..251 ..........................................

a} {5 points}
What is the period and the frequency of these signals?

b) {5 points}
What is the value of U/ ~and U/ __ !

¢} {5 poims}
What is the root mean square (RMS) value of L7 (£} 7

d} {5 points}
What is the phase angle, ¢ , between £/(t}and {7 . {£)?
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The AC voltage source in this circuit, has a constant amplitude:

N 2\ )

This graph shows the dependence of the current in resistor Rs on the source frequency:

IX¢)

dmrcmmccmmdr s a s m -

0A .
10 Hz 100 ¢ 1 kHz 10 kHz 100 kHz
750 He

a. {20 points }
What is the value of resistor R, and resistor R, ?
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The voltage source of the above circuit, generate the following signal:
e(t) = 594mV sin(1.445x10°1) .

a) {6 points}
What is the effective value and the phase angle of the current through the inductance?

b) {8 points}
What is the effective value and the phase angle of the voltage across the capacitor?

c) {2 points}
What is the current at the voltage source?

d) {4 points}
Prove that this circuit is at resonance?
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The current and the voltage AC signals of an impedance are given in the figure.

Both signals were measured simultaneously.

SHYND nIn

5 NONY

Both signals were measured relative to the reference AC signal sin (a)t): which is not shown in the

figure.
con AN
24,31 us
3B2a g
0s
Ty
125us
45.14 us
a. {4 points}

What is the nature of impedance? Inductive or Capacitive, Explain!
{ 4 points}
What is the phase difference between the voltage and current signals?

The answer should be in tine units and in electrical degree units.

{ 4 points}

What 1s the power Tactor of the impedance?

{ 4 points}
What is the complex polar representation of the voltage signal?

{ 4 points}

What is 1the complex polar representation of the current signal?

DXTINY 9 TN 6 TPy
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The following figure shows the schema of a DC electric circuit.

E, =400V " E, =200V [, =20A I, =10A
R =R, =R, =10Q R, =20Q

. a. (12 points)

Calculate the value of alf currents /,.1,,1,.1, as indicated in the circuit,

b. (6 points)

Calculate the power of all sources.

¢. (2 points)

Calculate the efficiency of the circuit if R, is the resistance of the load.
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1 7o none

An electrical cireuit, which inchudes two batteries and a 2  load-resistor, is shown in the figure.

a
' ™)

== 8§V = 6V

0.4Q2 2Q

0.5Q

a. { 10 pouats }

How much current flows in each battery?

b. {5 points }

How much is the voltage across the load-resistor, U?

c. {5 points }
What is the power at the load-resistor?
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The voltage-wavetorm across a 50 £1 resistor, as measured by an ascilloscope, 15 shown in the [igure.

L LR

25U+
200

oy

—Z8U
s

a. | & points |
What are the standard (simple) signals that mak up the vollage-waveform?
What is the frequency of thess signals?

b, {4 poines |
Find the average value of the voltage across the resistor.

¢. {4 points }
Find the Root-Mean-Square (RMS) value of the voltage across the resistor,

d. {6 points }
Find the range (limits) of the curment amplitude that flows through the resistor,
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The following figure shows the schematic of a DC electric circuit .

0.50 1.5Q
—L 1

B 160 R
- 28V

a. {10 points}
What should be the value of resistor R, such that the voltage across the 16 Q resistance will be 27.0 V?
b. {10 points}

What are the permissible values of resistor R, such that the current through the voltage source will not
exceed 4.0 A?
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Given the following DC circuit
E,=18V L=T7TA E;=10V
r=1Q g=058S
R=3Q R:=2Q R;=10Q
a. {16 points}
Calculate the value of the currents 1, and b, as indicated on the circuit.
b. {4 points}
In which direction does the current flow in the voltage-source E3 ?
Does this source supply or consume energy?
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Given an electric direct-current circuit, as shown in the figure.
Ey=26V E;=18V r=3Q Ri=8Q Ri=6Q R=20Q

1 ™
26V, 3() D 3 18Vg,

a. {14 point}
How much should be the magnitude of the source current /; (A)

such that the voltage difference Us; - Uy willbe 16 V?

b. {6 point}
How much power is consumed by resistor Ry?
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The mathematical expression of the voltage signal, shown in the figure, is: U(t)=A4+Bsin(wt—¢)
U(e)

a. {2 points }
Calculate the period and the frequency of the voltage signal.

b. { 8 points }
Find the four parameters (4, B, a3, ¢) of the voltage signal mathematical expression.

c. {5 points }
What is the average value of the voltage signal?

d. {5 points }
What is the effective (root-mean-square) value of the voltage signai?
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A voltage signal is shown in the following figure. The frequency of the signal is 40 kHz. 4, is 30% of the
signal period time, T.

+10V

0V

-4V

o~
-q

a. {6 points}
What is the average value of the voltage signal?

b. {8 points }
What is the effective (root-mean-square) value of the voltage signal?

c. {6points}
The voltage signal is measured across the terminals of a 50  resistor. What is the value of the average

power dissipated in the resistor?
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A capacitor of 500 pF is connected in parallel with a 30 § resistor.
The voltage across their terminals changes linearly from 0 V to 200 V in 25 ms.

a. {10 points)

Calculate the capacitor current during the voltage change.

b. {10 points}
Calculate the total current supplied to the resistor and the capacitor, when the voltage reaches the
value of 150 V.
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The inductance and the resistance of a coil are 0.2 H and 1.3 €, respectively. The electric current in
the coil changes linearly from 0 A to 2.5 A in 50 ms.

a. {10 points}
Calculate the induced voltage across the inductance, during the electric current change.

b. {10 points}
Calculate the voltage across the coil’s terminals, when the current reaches 2.5 A.
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8 ONY
The AC electrical circuit, shown here, has the folowing data:
E=38V £+30° E=32V £A45°
Z=5Q £+10°  Z~8 Q2 L+20°

2y Z;
1 | o |
leed ) IS

a. (10 points) What are the values of En, and Zn, which replace the circuit above by the one below?

Zth

b. [10 poirts] What are the values of the amplitude and angle of Z; e at which the maximum power will
be delivered from the voltage sources?
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A resistive load is connected to three voltage-sources. The sources are connected in series, as
shown in the figure. The nominal values of the load are:

P =T5W U, =48V

The data of the sources is:
Uv,m=10v

U,(® =20sin(wyt) V
Uy(0) =5sin(3wyt +@) V

] e
| |

a. [8poins]  What is the time dependence of the current in the circuit?

b. tpoimsi  What is the average value of the current?

C. [8 points] What is the effective value of the current?
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Two coils are instalied on the same magnetic material. The self-inductances of the
coils are 0.8H and0.2H, and the coupling coefficient is 0.9.

(8 points) a. Find the mutual inductance of the cotls.

(12 points) b. What are the possible equivalent inductances, when these

coils are connected in series?
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The voltage across the resistor in a series R-L circuit is shown in figure 8-1.
The current in that resistor is shown in figure 8-2.
(6 points) a.  What is the frequency of the voltage and the current ?
(6 points) b.  What are the effective (RMS) values of the current and voltage shown in figures
8-1 and 8-2 7

(8 points) c¢.  What is the source voltage (effective value), when the inductance equals 0.6H ?

Vr (V) &

141 - —~ _

—t
3

t(ms;c)
-14.1
Figure 8-1
1{A)
0.141 |- — -
} -
t(msec)
-0.141

Figure 8-2
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(10 points)  A. In the circuit shown in figure below, find the voltage between A and B.

6Q 6Q
W AN
24VT 20V
W AW
1.6
3Q 4Q

(10 points)  B. Resistor of 4Q2 is connected between A and B. Calculate the current in this
resistor.
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The open-circuit voltage between two terminals of a network is 835 V' . Maximum active power is drawn from

these terminals when the extemal impedance equals Z =(19.2 + j23.5) Q

a. [8 points) What is the Thevenin equivalent circuit of the network?
b. [& points] What is the Norton equivalent circnit of the network?
c. [6 points] What is the maximum active power dissipated at the external impedance?
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The Electrical field between the tables is 200 % ;

(5 point) a) Find the voltage between the two tables.

(15 point) b) Find the work for moving 2- 10™* cul. from point A to point B.
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Find the steady-state voltage, charge and energy stored in each capacitor, for each
position of the switch S (a and b).
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8 ‘Un NINY

(10 points) a. Obtain the Thevenin equivalent circuit for the network shown in the figure

below betwen terminals AB .

250
- 1 | st —— )
L J r L _F
A _
_ 400 600
= 80v
.-.-.+ - +
5 =20v = p0v
1 T

{4 points) b. Find the power In a 140} load resistor connected to terminals AB.

(6 points} c¢. Find the value of a load resistor which results in maximum power

transfer. Caleculate the maximum power delivered to this load .
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