
Topic 1:  DC & AC Circuit Analyses

1. Simple circuits:  equivalent circuit. Work for both dc and 
ac circuit.  In ac circuits, use impedance and phasor.

2. KCL, KVL:  loop and mesh analyses.  Work for both dc 
and ac circuit.  In ac circuits, use impedance and 
phasor (Complex number).

3. Thévenin and Norton equivalent circuit.
4. Transient circuits:  charging and discharging Capacitors
5. AC power:  average and instantaneous (complex) 

power, power factor, power factor correction.



Mesh Analysis

Example:  2 meshes
Step 1:  Assignment of mesh currents (clockwise) 

(mesh is a loop that does not contain other loop).
Step 2:  Apply KVL to each mesh
• The so-called self-resistance is the effective resistance of the 

resistors in series within a mesh. The mutual resistance is the 
resistance that the mesh has in common with the neighboring 
mesh. 

• To write the mesh equation in standard form, evaluate the 
self-resistance, then multiply by the mesh current. This will 
have units of voltage. 

• From that, subtract the product of the mutual resistance and 
the current from the neighboring mesh for each such 
neighbor. 

• Equate the result above to the driving voltage, taken to be 
positive if its polarity tends to push current in the same 
direction as the assigned mesh current. 

(R1+R2)I1Mesh 1

Mesh 2 (R2+R3)I2

- R2I2

- R2I1

=e1 - e2

=e2 – e3

Step 3:  Solve currents



Sample circuit: 3 meshes

Mesh 1:

Mesh 2:

Mesh 3:
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b.In the circuit at right, find the value of Is that will reduce 
the voltage across the 4 ohm resistor to zero. 
What if the 2 ohm and 6 ohm are interchanged? 
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Example 2: 

Circuit A Circuit B

Terminal voltage 1.64 V 1.10 V

Current through 9V battery 0.41 A -0.56 A
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Ex.2: Which of the two circuits has the larger terminal voltage: A or B? 
Which of the two circuits has the larger current through the 9 V battery: A or B? 
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Thévenin and Norton Equivalent Circuits

Thévenin Equivalent Circuit

Norton Equivalent Circuit

How do we calculate RT, VT, iN, RN?



Calculation of RT and RN

• RT=RN, same calculation
• Setting all sources to be zero (“killing” the sources)

– Voltage source:  short
– Current source: open

• Calculate equivalent resistance seen by the load.



Calculation of VT

Remove the load and calculate the open circuit voltage



Calculation of IN
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AC circuit analysis

• Procedures to solve a problem
– Identify the sinusoidal and note the excitation frequency.
– Covert the source(s) to phasor form
– Represent each circuit element by its impedance
– Solve the resulting phasor circuit using previous learnt analysis 

tools
– Convert the (phasor form) answer to its time domain equivalent.

Ex.  4.16, p180



Example
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a.  Calculate the current through the capacitor and inductor.

b).  If 10V and 5V batteries are replace by V1=10Vcos(1000t) 
and V2=5Vcos(1000t), respectively, calculate the current 
through the capacitor.
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