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Notes for CMPE306 Fall 2019 Exam #2 
 

Capacitors  

 

Inductors  

 
The unit step and unit impulse functions:  

 

 
First order differential equations  

 
Second order differential equations  

 
R-L-C Circuits 

, , solution gives form of  
 

Series RLC            Parallel RLC  
 
Ideal Op Amps 
The voltage at one input to an ideal op amp is equal to the voltage at the other input. 
The current on one input to an ideal op amp is equal to the current on the other input, and both are equal to zero. 
 
Inverting amplifier:  
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Non-inverting amplifier  
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Complex numbers & Phasors  

 

 
AC Circuits 

 
Thevenin, node, and mesh analysis work fine, using Z instead of R.  Impedances add (in the complex sense) 
just like resistors. 
 
Nodal analysis: 
1) Identify the nodes, node voltages and all currents.  Include the direction on all current flows.  2) Use Ohm’s law to 
write expressions for resistor currents (the currents through resistors) in terms of node voltages wherever possible.   3) 
Use KCL to write the expressions for currents at all nodes or supernodes. 4) If necessary, use KVL to write expressions 
for the node voltages to provide one independent equation for each unknown node voltage.  4) solve the equations for the 
node voltages.  5) use the node voltages to solve for any necessary currents. 
 
Mesh analysis: 
1) Identify a current for each mesh in the circuit.  Use a common direction (clockwise) for all mesh current definitions.  
2) Use Ohm’s law and KVL to write the equations for each mesh in terms of the unknown mesh currents. 3) solve the 
equations for the mesh currents.  4) use the mesh currents to solve for any circuit currents or node voltages.  
 
Superposition:  The voltage across any element is equal to the sum of the voltages generated by the independent voltage 
and current sources taken one at a time, with the other sources turned off. 
 
Source Transformation:  A voltage source in series with a resistor (impedance) may be transformed into a current source 
with the same resistance (impedance) in parallel by means of Ohm’s law: . 
Norton’s Theorem: Any linear two port circuit network may be replaced by an equivalent current source with an 
equivalent resistance in parallel.  

 
 
Thevenin’s Theorem: Any linear two port circuit network may be replaced by an equivalent voltage source with an 
equivalent resistance in series. 

 

Complex manipulations:     Phasor notation Acos(ω t +φ) = A∠φ. 

We reference everthing to cos(ω t + 0! ),  sin(θ ) = cos(θ − 90! )

Add complex or phasor values using the rectangular form X = A∠φ  is equivalent to Acos(ω t +φ) + jAsin(ω t +φ).

X + Y = Acos(ω t +φ) + jAsin ω t +φ( )+ Bcos ω t +θ( )+ jBsin(ω t +θ )

      = Acos(ω t +φ) + Bcos ω t +θ( )( )+ j Asin(ω t +φ) + Bcos ω t +θ( )( )
Multiply complex or phasor values using the phasor form XY = A∠φ( ) B∠θ( ) = AB∠φ +θ

Divide complex or phasor values using the phasor form X / Y = A∠φ( ) / B∠θ( ) = A / B( )∠φ −θ

Resistor: V = IR,  Inductor V = IZL = jωLI,  Capacitor V = IZC = I / jωC,   ω = 2π f .

VS = ISZ

IN =  short circuit current, ZN = input resistance (impedance) with all independent sources turned off

VTH =  open circuit voltage, ZTH = input resistance (impedance) with all independent sources turned off


