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Example 1: Find the Thevenin equivalent to the circuit at terminals a and b

RI a
AAAS r—
40
+ |1
V=10V = R, 60

b
Sol: Step 1. Find RW. Short-circuit the voltage source V = 10V. R and R are in
parallel.

""v'-'- o

40

Short circuit R, 260 &— Ry

Ry, = TiRe _4(6) 20 _,
T~ R,+R, 4+6 10

Find Vrh. VTh is the voltage across terminals a and b, which is the same as the
voltage drop across resistance Ro.
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VT}.=V2=IR1
Vn=16) =6V Ans.
RTh a
e AN\ o)
240
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b

Example 2: To the circuit of Example 1, add a resistor load R, of 3.60 and find the
current I through the load and voltage V. across the load.

Sol:
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N -]

t Rmu+R. 24+36

Vo =I.R.=1(3.6) =36V Ans.

6
E-IA

Example 3: Find the load current I and the load voltage V. in the circuit of fig
below by use of Thevenin's theorem.

200 a
» A —T 0=
f.ﬂ
| N
120 Vv = S S0 R, 3300 V,
& - O
h

Sol:  Step 1.Find R t». Remove the load R.. Short-circuit the voltage source of
120V. Short-circuiting the battery also short-circuits the 10Q resistor, leaving two
20Q resistors in parallel.
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Short circui o § R

20
Ryy =~ =109

Step 2: Find Vth. The two 20Q resistors are in series across the 120-V line. Since
the

voltage is the same across equal resistances and Vtn is the open-circuit voltage at a
and b across the 20Qresistor,

120
VTh = T = 60V

Step 3. Draw the equivalent circuit with R_and find I and V..

RTh a
WA——0
100
+ It \L
—t— »
Vip = 60V R, 300 TL
b
Vi, 60 60

(—
™
|

" R +R._30+10 40 104 Ans.

Vo =I.R. = 1530) =45V Ans.
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Sol: Step 1. Find R+, by replace the voltage source with short circuit

40
a
é@ﬂ 20
Tb
Rrp =4//6
4x6 24

Ry = —— = — = 2.40
Th " 44+6 10

Step 2: find V1, which is the voltage across the 6 (2 resistance

40
VW

d

=
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Example 5: Find the Thevenin equivalent to the circuit at terminals a and b

I.4kQ

MW

0.8kQ S4kQ g 60 R

O — == 1V

Sol: Step 1. Find R+, by replace the voltage source with short circuit

1.4kQ

<

+ T —e b

0.8k // 4k€2 //6KQ = 0.6kQ2

Page 8 of 10



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

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

Ry, = 0.6kQ + 1.4kQ) = 2kQ2
Step 2: find V1, with the effect of (6V) voltage source

14KQ
MM -

5V $
— —e +
b

The resistance (1.4k Q) neglected because the circuit is open. So V is the voltage
across the 6 2 resistance

4k0/ /6kQ = 2.4kQ
By using voltage divider rule

6V X 2.4k 14.4

Em=oakaroska 32 -+
the effect of (10V) voltage source
14kQ
m__% +
4k -
%{).sm 6Q  Ep,
10V== ° -
b
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0.8kQ//6kQ = 0.706kQ

, _ 10Vx0.706kQ  7.06
Th = 0.760kQ + 4kQ ~ 4.706

1.5V
Since E'y,, and E"' 7, are opposite to each other the
Erp =E'rpn —E"rp

E;p=45—15=3V
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