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Thévenin Equivalent 
Circuits
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Find the Thevenin Equivalent Circuit

Use voltage divider formed by R1 and R2 to find voc:
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Find the Thevenin Equivalent Circuit
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Find the Thevenin Equivalent Circuit

sci

Use current divider to find isc:

isc
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Find the Thevenin Equivalent Circuit

Rt = 50Ω

Vt= 50V

Rt  50Ω
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Finding the Thévenin 
Resistance Directly

We can find the Thévenin resistance by 
i th i th i i l t kzeroing the sources in the original network 

and then computing the resistance between 
the terminals.

When zeroing a voltage source, it becomes a 
short circuit When zeroing a current source
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short circuit. When zeroing a current source, 
it becomes an open circuit.
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Find the Thevenin Equivalent
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Find the Thevenin Equivalent
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Find the Thevenin Resistance
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Find the Thevenin Resistance

Zero the voltage 
source
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Find the Thevenin Resistance

Zero the current 
source
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Find the Thevenin Resistance
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Thevenin Equivalent with a Dependent 
Source
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Step-by-step 
Thévenin/Norton-Equivalent-

Circuit Analysis
1. Perform two of these:

a. Determine the open-circuit voltage Vt = voc.

b. Determine the short-circuit current In = isc.

Z th d fi d th Thé i
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c. Zero the sources and find the Thévenin 
resistance Rt looking back into the 
terminals.

2. Use the equation Vt = Rt In to compute 
the remaining value.

3. The Thévenin equivalent consists of a 
voltage source Vt in series with Rt .

4. The Norton equivalent consists of a 
current source I in parallel with R
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current source In in parallel with Rt .
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Find the Norton Equivalent
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Find the Norton Equivalent
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Find the Norton Equivalent
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Find the Norton Equivalent

To find Rt zero the sources:

Rt 38.9)25)(15(
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Find the Norton Equivalent

R 389 Ω
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Find the Norton Equivalent
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Source Transformations
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Source Transformations
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Transform the Norton equivalent into a Thevenin 
equivalent with Vt = (2A)(5Ω) = 10V, Rt = 5Ω

= 5Ω
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Note the reference 
direction for the 
current gives the 
polarity for the 
voltage source!

Source Transformations
= 5Ω
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Source Transformations
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2112

SUPERPOSITION 
PRINCIPLE

The superposition principle statesThe superposition principle states 
that the total response is the sum of 
the responses to each of the 
independent sources acting 
individually. In equation form, this is
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Superposition Principle
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Superposition Principle
Current source 
open circuit

R 5
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Superposition Principle
Voltage source 
short circuit
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Circuit with just vs1

Vs2 short circuit

R 3 75Ω
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Circuit with just vs2

Vs1 short circuit
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Superposition Principle
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WHEATSTONE BRIDGE
The Wheatstone bridge is used by mechanical 
and civil engineers to measure the resistances 
f t i i i t l t t diof strain gauges in experimental stress studies 

of machines and buildings.
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