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ENEE 610 F20
Homework #4 Due Tu 10/06/20
!. For a 2-port with a 2x2 admittance matrix Y when loaded in a 1-port load of admittance yl we know that the input admittance is yin=(y11yl+Δy)/(y22+yl):

a. Give the corresponding formula if the 2-port is described by an impedance matrix, Z, and the load by an impedance zl.

b. Draw the circuit of a gyrator, of gyration resistance r, loaded by the parallel combination of an inductor of inductance L and a resistor or resistance R (also with a common ground).  Give the input impedance of this circuit.  


c. For the above circuit if fed by an input voltage, Vin, at the input port, find the Voltage gain Vout/Vin if the output is the voltage across the load (measured positive with respect to ground). 


d. Use the state equations to check the result of part b.
2. For the circuit of problem 1 assume that the input port is fed by a resistor of resistance R in series with Vin. Use the scattering matrix to find the new voltage gain, Vout/Vin(s). For that normalize the two equal resistors to 1 by dividing all impedances by R before calculating Vout/Vin(s) [note that this normalization does not change a voltage gain though it does change a transfer admittance]
 





 3. A given circuit has the following semi-state equations

3dx1/dt = -5x1 + 7x2 + 2Vin1

0 = -7x1 + 9x2 – 4 Vin2

Vout = 2x1 + 3x2

a) Using Vout=C(sE-A)(-1)BVin calculate the the transfer function (1x2) matrix.

b) By eliminating x2 give the state variable equations and from it check the transfer function.

