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Example 1: Convert the voltage source into an equivalent current source.
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Solution: current obtained by putting a short circuit across terminals A and B
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Example 2: Find the equivalent voltage source for the current source in the
circuit shown below.
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Solution: the open circuit voltage across terminals A and B is
Voe= I xR=5x2=10V
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Example 3: Using Mesh analysis and source transform find the current flow
through the voltage source (9V)
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Solution:

In Mesh analysis we try to reduce the number of loops to easy the solution, so we
gone to convert the current source into voltage source.

E, =L,R, = 2mA)(2.2 kQ) = 4.4V

5.6k

+
2.2kQ L 0.22kQ
" m g [.2kQ

4.4V 2 9V
N -

Loop1: —4.4+422kQ X1, +5.6kQx I +1.2kQ x (I; —1,) =0
kO I, —1.2kQ [, = 4.4
Loop 2: 1.2kQ X (I, —1;) + 0.22kQ X1, —9 =0
—1.2kQ I, + 1.42kQ 1, =9
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9 4.4|
Ioy =1, = _91-2 _32 = 7.608 mA
—12 142

Example 4: from the circuit in figure find the current flow through the resistance
(10Q) using Mesh analysis.
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Solution:
[..O()p].: 111] = 813 — 312 =15
Loop2: 101, - 31, =51, =0
Loop3: 231, - 81, -51,=0

111, =3I, - 813 =15
—311 + 10[2 T 5[3 =0

-811 o 5[2 + 2313 =0



Department of Computer Engineering Techniques (Stage: 1)
Fundamentals of Electrical Engineering

Dr.: Jaber Ghaib & M.Sc. Sarah Abbas
SarahAbbas@mustagbal-college.edu.iq

11 -3 1
-3 10 0
-8 -5 0

L=l =g = 1224
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Example 5: Using Mesh analysis calculate the power dissipated through the
resistance (8(2) and the current through resistance (1Q)
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Solution:

First we use the source conversion by converting the current source into voltage
source

V=6x2=12V
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Solution:

Loopl 121, — 61, — 21, = 15
Loop2 —6I; + 151, — 8I5 =12
Loopl I3 =3

Sub I in equation of loopl and loop2
121; — 61, = 21

|12 2

_1-6 36l _558 _

11_|12 =Tz = 38754
-6 15

Igq =1, —I; = 3.875 — 3 = 8754
Pgq = I’R = (0.875)%(8) = 6.125 W

The current through resistance (1) is I,
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Example 6:

Given the circuit of Figure, find the total resistance, RT, and the total current,l.

| d 100
=30V 30Q 60 Q2
Ry
AN
90 (1
Solution:
(_,—’
_ Ri{Ry+ RyHR3+ RaRy Rr
Rﬂ - Rl 1 0V = 300 600

_10><10+10><10+10><10 WA
Rq = 10 ANA

200

Re =22 =300
“© 10

And since that all the resistances have the same value 10 Q
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Then R, =R, =R,=30Q

The value of 30//60 = =22 = 20 Q
30+60

30//30 = 2230 _ 150 025" O a
30+30 WV =/

30//90 =320 = 2250 001902250
30+90

v

Ry = 15//(20 + 22.5)

15%x42.5
Ry = 15//425 = ——==11.09 0

Example 7: use network conversion to find the equivalent or total resistance
Rt between a and b in a circuit consisting of two deltas

Solution:
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Ru= oo = 2 20,6670
@ 2+44+6 12
R, = 2X6 _%_ .4
24+44+6 12
p o 2%x6 _12 o
" 244+6 12
Simplify the series parallel circuit, we have
R, 306670
R.+R,=1+5=6Q L imamtl
Ry+Rs=1+5=60 a il (M S ilie

|

Next combine the parallel branches, R.+R, and Ry,+R;5
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R _6_39 R, $ 06670
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2 3.67102

Ry = Ry + R, = 0.667 + 3
= 3.67

d

Example 8: Reduce the bridge circuit shown below to a single equivalent
Input resistance at terminals a and d.

a 100 b

Solution:

10x10+10x10+10x 10 300
= = =300

R. =
1 10 10
300
RZ =1—0=3OQ
300
R3 :WZBOQ
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10 x 30
Ry =10//30 =——==7.50Q

10 + 30
R.;, =10 30—10X30—75 Q
ea =10//30 =153 =7
The series resistances a 100 b

Rs=75+75=150Q

— 30 0 5,: 150

d d
a 100 ]
O A ey

the parallel resistances R,
R $
R, =15//30 = =39 _ 100 a a
r=1/80= 9550

Then the total resistance equal Rt

R;=10+10=200

-
> Rr 3200
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