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Nodal Analysis

 General Approach Only (will not cover the format approach)
 Introduction 

 Example (work along)

 Special cases
 Dependent current sources

 Independent voltage sources

 Dependent voltage sources

 ICP with a dependent current source and a voltage source



Electrical Engineering Technology

General Approach

Look familiar?
- Do what we did in DC Circuits
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Example 18.13 (text) – Work Along Using Your Calculator

Convert to impedance boxes, label the nodes:

Find: the voltage across the inductor

E = 12 VRMS < 0º
I = 4 mARMS < 0º

Z1 = 500 Ohms
Z2 = +j10,000 Ohms
Z3 = 2000 Ohms
Z4 = -j5000 Ohms

RMSRMS

Apply KCL at each node: 

At Node V1:

Collecting terms:

At Node V2:

Collecting terms:
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Example 18.13 (text) – Work Along Using Your Calculator

E = 12VRMS < 0º
I = 4mARMS < 0º

Z1 = 500 Ohms
Z2 = +j10,000 Ohms
Z3 = 2000 Ohms
Z4 = -j5000 Ohms

Substituting values yields:

Grouping 18.1 and 18.2:

Recall: Currents in RMS

Solving (18.1) and (18.2) yields:

V1 = 9.96 VRMS < 1.83º
V2 = 1.84 VRMS < -12.6º

Don’t forget to check…
One option – KCL @ Node V2

4.10mARMS < -175º + 368uARMS < 77.4º + 
4mARMS < 0 º = 0 ?

883x10-9 < -41.6º ~ 0?, 
Yes (some minor rounding error)
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Special Cases – Dependent Current Sources
Dependent Current Sources Present

Write the KCL equations and rearrange:
At Node V1:

At Node V2 (note text error on I’):

+ kI’ = 0

Substituting for the dependent source yields:

Collecting terms:



Electrical Engineering Technology

Special Cases – Independent Voltage Sources
Independent Voltage Sources Present

Replacing E1 with a s/c (think superposition):

KCL at the supernode:

Relating E1 to the node voltages:

We now have two equations and two 
unknowns (V1 and V2), solve…
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Special Cases – Dependent Voltage Sources
Dependent Voltage Sources Present

Replacing uVx with a s/c (think superposition):
KCL at the supernode (node V1):

Relating uVx to the node voltages:

We now have two equations and two 
unknowns (V1 and V2), solve…
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In Class Problem (also a modified homework problem)

Find:
- The current through the inductor

RMS

RMS

f = 455kHz

L1 = 2.1mH
R1

R2
f = 455kHz
E1

I1

Approach:
- Use Nodal Analysis
- Combine R2 and L1


