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Norton’s Theorem

Applications of Norton’s Theorem

.
➢ Simplifies the network in terms of currents instead of voltages.

➢ It reduces a network to a simple current source  parallel with a resistor.

A linear two-terminal circuit can be replaced by an equivalent circuit consisting

of a current source IN in parallel with a resistor RN, where IN is the short-circuit

current through the terminals and RN is the input or equivalent resistance at the

terminals when the independent sources are turned off.

Network I R
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Norton’s Theorem

Steps to determine Norton’s equivalent Resistance (RN)

and Current (IN):

• Calculate RN in the same way as RTh

• To find the Norton current IN , we determine the short-circuit current flowing at 

output terminal

• This short-circuit current is the Norton equivalent current IN.
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Norton’s Theorem
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Norton’s Theorem

Example: Find the Norton equivalent circuit to the left of 

terminals A-B and find the current in the 50  resistor using 

the equivalent circuit.

Example 1
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Norton’s Theorem

KCL at Node X
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Norton’s Theorem
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Norton’s Theorem

Example 1

Current through 50 ohm resistor is

(10.7 x 55) / (50 + 55) = 5.6 A

55 50
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Norton’s Theorem

Example of the use of the Norton-equivalent Circuit (Find v).

Find R
sc

th
i

=
v oc

Example 2
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Norton’s Theorem

Replace the 8- resistor that is connected between nodes ‘a’ and ‘b’

with short circuit, and calculate Isc

Example 2
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Norton’s Theorem

Example 2
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Norton’s Theorem

Example 2
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Norton’s Theorem

Example 2
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Norton’s Theorem

Example 2

Using the current‐divider 
formula

(0.675) = 0.125 Ai =
1.82 + 8

1.82

 V = 8* 0.125 = 1 V
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If the circuit consists of nonlinear elements, this theorem is not 

applicable.

Limitations of Norton’s Theorem
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Maximum Power Transfer Theorem 
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Maximum Power Transfer Theorem 

Maximum power is transferred to the load from a network when the load resistance 

equals the Thevenin resistance as seen from the load (RL = RTh).
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Maximum Power Transfer Theorem 
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Maximum Power Transfer Theorem 
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Maximum Power Transfer Theorem 
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Maximum Power Transfer Theorem 

Find the value of RL for maximum power transfer to RL.
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Maximum Power Transfer Theorem 

Determine theThevenin  Equivalent

150
V = (360) = 300V
Th 180

(150)(30)

R
Th = = 25Ω150 + 30
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Maximum Power Transfer Theorem 

R
L

= 25Ω
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Maximum Power Transfer Theorem 

𝑅𝑜𝑢𝑡 ≅ 0
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Thank you


