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Question # 1:

Perform the following operations:
1. 8+j5)+2+j1)
2. 3+j4)—-(1+j2)
3. Multiply: (50£10°)(30£ — 60°)

(Marks 06)
Solution:
1. B8+j5+2+j1)
B+j5)+2+j1))=B8+2)+j5+1)=>10+j6
2. 3+j4)—-(1+j2)
B+j4H)-A+j2)=CB-1D+j@d-2)=>2+j2
3. Multiply: (50210°)(30£ — 60°)
(50£10°)(30£ — 60°) = (50)(30)2(10° + (—60°)) = 15002 — 50°
Question # 2:
For the circuit in figure below, determine the following in polar form:
1. Z
2- Itot
3. Vr
4. V¢
R
V, 56 Q)
10£0° V rms t

f=20Hz I L

(Marks 10)



Solution:
1 1

~2nfC _ 2m(20Hz)(100x1079)

X
Z= |R? + X2 —tan™! (fc)

79.6Q
= /5602 + (79.6Q)22 — tan™* (—) = 97.32 £ — 55°Q

= 79.6

Xc

1. Z

560
2- Itot
. vV 10£0°
tot ™ 7 7 9732 2 — 55°0
10 o o (o)
= 5732 £(0° — (=55°)) = 103255°m4
3. Vg
Vip = R V20 = ( 260 )(10455°)
R S| T \97.320
R2 4+ X,
= 5.76 £ 55°0
4. Ve
V= Xe 174 4@-(79'69) 102 —t -1(R)
R ~ | = 97320 X,
R+ X,
= 8.18 £ — 35.1°Q
Question # 3:

Determine the magnitude and phase angle of the total impedance:

v, X; § R
5V 2k0 1.0 kO

(Marks 10)

Solution:
The total impedance is:



7 - ( (1.0kD)(2kQ) )Lm_l(l.om
V(1.0k0Q) + (2kQ)?
Thus, Z = 894 () and § = 26.6°.

30 ) = 894 £26.6° ()

The positive angle indicates that the voltage leads the current, as opposed
to the RC case where voltage lags the current.

Question # 4:

c

Find the total current in the load resistor, R;. Assume the sources are ideal.
||
Il

0.22 uF

R,
Vi1

1.0 kQ R
s L
5£0°V rms + v 2k
f=1kHz = '
: : 15V
i

(Marks 10)

Step 1. Find the current through R; due to the ac source V| by zeroing (replacing

with its internal impedance) the dc source Vg;, as shown in Figure 19-8.
Looking from V, the impedance is

RR
Z=Xc+ 1L

R, + R,
1
= =723Q
€7 2m(1.0kHz)0.22 uF) 3
(1.0£0°kQ)(2 £0° k)
Z=723/-90°Q +
20 3/0°k

—j723 Q0 + 667 ) = 984 L —47.3° £}
The total current from the ac source is

I

— vsl
sl —

5£0°V
Z 984 £—47.3° ()

= 5.08£47.3°mA
Use the current-divider approach. The current in R; due to V, is
R,
Lreeny =

)I B (1.0m
R +R/™

° - o
3KQ )5.08447.3 mA = 1.69£47.3° mA




I
|
2 sl
1 0 kQ) R,
540° V rms 2kQ
=1 kHz S

Step 2. Find the current in R; due to the dc source Vg, by zeroing V; (replacing with
its internal impedance), as shown in Figure 19-9. The impedance magnitude as
seen by Vg, is

Z=R, + R, = 3k

The current produced by Vg, is
Vs 15V
1 =——=——=5mAd
RUSD "z T 3k ¢
G
I
i 0.22 uF Ry Leus
V. 1.0 kQ) R,
zeroed + v 2k}
T Vss =— 15V

Step 3. By superposition, the total current in Ry is 1.69 £47.3° mA riding on a dc level
of 5 mA, as indicated in Figure 19-10.

IL
A

1.69/47.3° mA rms

e

2
—

!

[e— 47.3°

[=]




Question # 5:

Determine Vg, and Zy, for the circuit within the beige box and draw its
Thevenin Equivalent.

i)
@ v, l sm
10£0° V
T
-

(Marks 10)
Solution:

Thevenin’s voltage for the circuit between terminals A and B is the voltage that ap-
pears across A and B with R; removed from the circuit.
There is no voltage drop across R, because the open between terminals A and B

prevents current through it. Thus, V,p is the same as V; and can be found by the
voltage-divider formula.

Vg =V = ( Xy £ —90° ) _ ( 1.5£-90°kQ
AT TTNR -~ X — X 1.0kQ — j3kO
_{ 1.5£-90°kQ} o )
B (3.164—71.6°k0)104° V =4754-184°V

Vi = Vg = 4.75£~184°V

)1040°V

For calculating Z, , first replace the voltage source with its internal impedance
(zero in this case) as shown below:

R,

M

1.0 k€2

1.5 k() R, \
MWy— ~-,
7V, 560 € |
T zeroed 3 '
Xea ' Zy,

1.5 kO




Looking from terminals A and B, C, appears in parallel with the series combination
of Ry and C,. This entire combination is in series with R,. The calculation for Z;;, is as
follows:

X2 £—90°)R; — jXc1)
Ry — jXc1 ~ X2
(1.5£-90°kQ)(1.0kQ — j1.5k0D)
1.0kQ — 3kQ

(1.5£-90°k02)(1.8 £ —56.3° k(2)

316 £-71.6°k(}
= 560£0°Q + 854£-74.7° Q) = 560 + 225} — j824 ()
=785 — j824 () = 1138 £—46.4° {}

Zy = R Z0° +

=560£0°Q +

= 560£0°Q +

In rectangular form, the impedance is:
Z,, = 7850 — j8240
The Thevenin equivalent circuit is as below:

Zlh

785 Q) 824 O

W

N Vl/l
4.75£-18.4°V

all e




Question # 6:
For a given circuit, I,, = 520°mA, and Z,, = 150 Q + j100Q. Draw the

Norton equivalent circuit.

(Marks 04)

Solution:
The Norton equivalent circuit is as follows:

7 =500°(})

|
I
[N
o
o
@)

Good Luck



