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• AC Circuits: Steady State Analysis
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Analysis Steps 

1. Transfer the circuit to the phasor domain 
2. Solve the circuit (using Mesh, Nodal techniques etc.)
3. Convert the results into time domain  

Nodal Analysis 

Find 𝑖𝑥 in the following circuit. 

Convert the quantities 
to frequency domain. 
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Nodal Analysis (contd.) 

Freq Domain 

KCL here

KCL here
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Nodal Analysis (contd.) 

• The two nodal equations can be expressed in matrix form:
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Practice: Find 𝑖 in the following circuit. 
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Example – 1 

Determine 𝑣0 in this circuit. 

Example – 2 

Determine 𝑖1 in this circuit. 

Example – 3 

In this circuit if 𝑣𝑠 𝑡 = 𝑉𝑚𝑆𝑖𝑛𝜔𝑡 and
𝑣0 𝑡 = 𝐴𝑠𝑖𝑛 𝜔𝑡 + 𝜑 , derive the
expressions for A and 𝜑.
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Example – 4 

Find  𝑉0
𝑉𝑖 for 𝜔 = 0,𝜔 → ∞

and 𝜔2 =  1 𝐿𝐶.

Example – 5 

Use nodal analysis to find 𝑉0.
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Mesh Analysis 

KVL is the basis for this.

→ Determine 𝐼0 using Mesh Analysis.

KVL in Loop 1:

KVL in Loop 1:

in Loop 3:
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Mesh Analysis (contd.) 
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Example – 6 

• Use mesh analysis
to find 𝑖0.

Example – 7 
• Use mesh analysis

to find 𝑣0.
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Superposition Theorem 

• These circuits are linear and hence you can apply superposition theorem.
• If sources have different frequencies then individual response must be

added in the time domain.
• You can’t add them in phasors as they have different 𝑒𝑗𝜔𝑡.

Example – 8 
• Use superposition

to find 𝑖(𝑡).
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Source Transformation 

It involves transformation of voltage source in series with an impedance to a
current source in parallel with an impedance, or vice versa.

Example – 9 
• Use source transformation to

to find 𝐼𝑥.
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Thevenin and Norton Equivalent Circuits

• These theorems are applied to AC circuits similar to the way it is applied to
DC circuits.

• You need to work with complex numbers in AC circuits.
• For sources with different frequencies, you will have different equivalent

circuit for each frequency.
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Example – 10 

• Obtain Thevenin and
Norton equivalent circuits
at terminal a-b.

Example – 11 

• Using Thevenin Theorem,
determine 𝑣𝑜(𝑡).


