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ENEE 610 F20
Homework #6 Due Tu 10/20/20 
1. Show that the scattering matrix does not exist for either the voltage or current negative impedance converters.
2. For the circuit described by the voltage transfer function Vo(s)/Vi(s) = [5s(s+2)]/[(s+1)(s+3)] 

a) Find the causal unit step response using the partial fraction expansion.


b) Differentiate this unit step response to get the unit impulse response.


c) Set up the state equations in companion matrix form and find the matrix exp(At) and use it to

 

check the results of part a). 

3. Coupled coils have the following inductance matrix, with determinant Δ = L11L22-L122≥0  if passive,
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a) Show that this is equivalent to two uncoupled inductors and a transformer as per the following circuit. That is, give the self inductances L1,  L2 and turns ratio T in terms of Lij.
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b) The coefficient of coupling, k, is defined as k= |L12|/√(L11L22). Then for perfect coupling, k=1 giving Δ=0, so that the inductance matrix is singular. In this case show that one of L1 or L2 disappear in the equivalent circuit. Which one?
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