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ENEE 610 F20
Homework #7 Due Tu 10/27/20 
1. A system has the unit step response {here 1(t) is the unit step function = 0 if t<0 and 1 if t>0}



g(t) = t[exp(-3t)]1(t)


a) Find the impulse response by 



a1) using Laplace transforms



a2) using the convolution

b) Find the response y(t) to the causal and non-causal inputs 



b1) u(t)=2[cos(5t)]1(t)



b2) u(t) =-2[cos(5t)]1(-t)

2.  Find the scattering matrix, S(s), for coupled coils with perfect coupling,  k= |L12|/√(L11L22)
3. Synthesize by the 2 Foster and 2 Cauer forms


a) y(s) = [s(s2+2)(s2+4)]/[(s2+1)(s2+3)]


b) in y(s) replace the 2 by -2 and carry out a similar 1st Cauer synthesis.

c) Comment upon the results

4. Show that y21 need not be PR when the matrix Y is PR {hint: look at the Richards’ section Y}
