Thevenin’s Theorem
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Thevenin's theorem states that a linear two-terminal circuit can be
replaced by an equivalent circuit consisting of a voltage source Vi, In
senes with a resistor fp,, where Vg, is the open=circuit voltage at the
terminals and £y, 15 the Input or equivalent resistance at the terminals
when the independent sowrces are turmed off.
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Example(1):
Find the equivalent circuit of the circuit shown in the figure below, to the left
of the terminals (a-b), then find the current through R, =6Q.
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Solution:
We find Ry, by turning off the 32-V woltage source (replacing it
with a short circuit) and the 2-A current source (replacing it with an

open circuit). The circuit becomes what is shown in Fig.
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e To find V,,,consider the circuit in figure below, Applying mesh analysis to
the two loops, we obtain:
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=32 + 4i; + 12(i;, — i5) = 0, ih=—-2A
Solving for iy, we get iy = 0.5 A. Thus,
Vi = 126, — i2) = 12(0.5 + 2.0) =30V

e The thevenins equivalent circuit is shown below, and the current (I )
through the R is :
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Example(2):Find the Thevenin’s equivalent circuit for the
network in the shaded area of the network of figure below.

Wy
a 40
Rléﬁﬂ R, <30 El—'—_gws~ ngzﬂ
b
Ry Circuit redrawn:
Wy
40 a
L. l
R]:éﬁu :.]- R5§1i1 — .- R =60 R3§4i1
™ o
+ b “Short circuited” Tb
. s -’
= Rr=0020 =00 =
24 ()
Rﬂj=Rl ||R'n = (6ﬂ)(4ﬂ) = =241

T 60 +41) 10



E]"_ll_

RE, _ (60)8V) 48V

E TH

. _ &
(Rpyt+Ry) 24+3

TR+R 60+40 10

= (0.694

=48V

AAA

E?,,Rl?ﬁﬂ

Yy
41}

Ey=




Example (3): For the circuit shown in the figure below, find the
Thevenin’s equivalent circuit
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Assuming the polanty shown for Eg; and applymg Kirchhoff’s volt-
age law fo the top loop 1n the clockwise direction will result i

Y V=4Ep+ - Th=0
and Ep=V,-V=4V-8V=6V
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1- Find the Thevenin’s equivalent circuit for the portions of
the networks of figure below at points a and b.
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2- ind the current | using Thevenin’s Theorem.
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 3-Find the Thevenin’s equivalent
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 4-Find the Thevenin’s equivalent circuit for the network
within the shaded area of Figure below:.
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