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Thevenins theorem :

The current flowing through a load resistance R connected across any two terminals A and B of a
network as shown in fig. 1 is given by :

Vin
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h Vin IS the open circuit voltage across the two terminals Aand B where Ri_is
Where removed .
R is the internal resistance of the network as viewed back into the network from

terminals A and B with voltage source replaced by its internal resistance , while
current source replaced by open circuit .
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* Now, Ry and Vi must be found .

Rin  could be found as follows :
1.Replace voltage source by short circuit ( if there is no internal resistance ), while the current source
replaced by open circuit.

2.Remove R, from the circuit, then calculate Ry, viewed from terminals Aand B .

Vin could be found as follows

1. Remove R_and make sure that the voltage or current source is connected .

2. Calculate Vi, between points Aand B .




Example :

Find the Thévenin equivalent circuit for the network in the shaded area of the network of Figure

Then find the current through RL for values of 2, 10, and 100:
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To find Ry

Steps 1 and 2 produce the network of Figure Note that the load resistor RL has been removed and the two

“holding” terminals have been defined as a and b.

Step 3: Replacing the voltage source E1 with a short-circuit equivalent yields the network of Figure.
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To find Vi,

Step 4: Replace the voltage source (Figure. For this case, the open circuit voltage ETh is the same as the voltage
drop across the 6- resistor.
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Applying the voltage divider rule:
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» Maximum power transfer theorem

A resistor load will abstract maximum power from a network when the load resistance is equal to
the resistance of the network as viewed from the output terminals with all voltage sources
removed leaving behind their internal resistances and all current sources replaced by open

circuit .
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>  Superposition theorem :

In a network containing more than one source , the current which flows at any point is
the sum of all currents which would flow through that point if each source was
considered separately and all the other sources replaced for the time being by
resistance equal to their internal resistances .

Example : For the circuit shown in fig. 1 , find the current in all branches , using

Superposition theorem .
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1. Consider 6 volt only , replaced 12 volt source by itslinternal resistance .
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, Vi 6
R =12A —
R 5
Using C.D.R:
, , 6
I, =lix
6+ 3
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I2 = 1.2 X =-mmmmmmeee =08A—
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" =1,-1,=1.2-08=04A]

2. Consider 12 volt only , replaced 6 volt source by its internal resistance .
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Now , take 6 volt and 12 vplt sppircesdn gansideration: 1=1'+1"=0.4+0.8
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Example_:
For the circuit shown in fig. 2, find the current flows through 10 Q resistor , using super
position theorem .

2 ohm 1L 10 ohm 3 ohm
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Fig. 2

1. Consider 50 volt source only, replace 2 A current source by open circuit .

so0v == 6 § 5

=N R S — = 6.285Q




Using C.D.R :
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2. Consider 2 A current source only, replaced 50 volt source by short circuit .
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Itis clear that 11.5Q/5Q

Using C.D.R : S5
B3 m— =0.606 A

5+115
lioa =13-13=2272-0.606=1.66 A —
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RECIPROCITY THEOREM

The reciprocity theorem is applicable only to single-source networks. It is, therefore, not a theorem
employed in the analysis of multisource networks described thus far. The theorem states the following:

The current | in any branch of a network, due to a single voltage source E anywhere else in the
network, will equal the current through the branch in which the source was originally located if the
source is placed in the branch in which the current | was originally measured.

Example:
For the network shown in figure , determine the current | ,Is the reciprocity theorem satisfied?
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with I==-=134 Finding the current I due to a source E.
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