Note: The green boxes are conditional (equivalent to diamonds on a flow chart.) The red arrows are the false path and the green arrows are the true path.
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Non-standard Second Order Circuit? 








Second or higher order AC circuit in the steady state?





Obtain the 2nd order differential equation for the circuit.





1. Identify the state variables. 


2. Using NVA or MCA find 2 eqns in 2 unks �(Note: the eqns will be 1st order d.e. and the unks will be the state variables)


3. Using the s operator and Kramer’s rule, reduce the 2 eqns in 2 unks to 1 eqn in 1 unk. �(Note: This will be the 2nd order d.e. in one of the unk state variables.)








Find xf by  guessing a response to the differential equation that has the same (but more general) form as the forcing function.





Put xn together with xf to get complete response, x(t). 





Now solve for A and B by using boundary conditions.





Find xn by finding the roots of the characteristic equation, s1,2





If roots are real and distinct then use overdamped response: 


xn = Aes1t  + Bes2t 


If roots are real and indistinct then use critical response: 


xn = (At + B)est 


If roots are imaginary then use underdamped response: 


xn = [Acos(ωdt) + Bsin(ωdt)] e-αt   where α is the real part and ωd is imaginary part of the root














Find xf by  inspection of the circuit. 


(Recall that a capacitor acts as an open circuit to a constant source and an inductor acts as a short.)





Put xn together with xf to get complete response, x(t). 





Now solve for A and B by using boundary conditions.





Find xn by finding α and ωo.





If α > ωo then use overdamped response: 


xn = Aes1t  + Bes2t  where s1,2= -α ± √(α2 - ωo2)


If α = ωo then use critical response: 


xn = (At + B)e-αt 


If α < ωo then use underdamped response: 


xn = [Acos(ωdt) + Bsin(ωdt)]e-αt  where ωd = √(ωo2- α2)














Standard Second Order Circuit with constant source?


(i.e. parallel RLC or serier RLC?)





Circuit Problem?





First Order Circuit?





Constant Source?





Solution is:  x(t) = e-t/τ ∫ y(t) et/τ + Ke-t/τ








Solution is: x(t) = xf + [x0 - xf]e-t/τ





Find Thevenin Equivalent circuit from the terminals of the one energy storage. element.





Use MCA, NVA or superposition.





Go home. Work on a different class.





Zero Order Circuit?





Transform to frequency domain  (i.e. represent all elements by their impedances and the sources with their phasor voltages or currents) and treat like a zero order (albeit with complex algebra).





Go home. Work on a different class.








