In this problem we want to find the y parameters of the two-port circuit in s domain.

Firstly, let’s convert the circuit into s domain.

The impedance of a resistor is just the resistance; this applies to our ten-kilohm and one-kilohm resistors.

For the capacitor, the impedance is 1/sC. 

Capacitance is 100 megafarads; we convert it to the standard unit.

This is our converted value for the capacitor.

For the inductor, the impedance is SL.

Therefore, inductance is 0.1 henry, in standard units, multiplied by S.

Let’s label the terminal variables.

We can use two equations to relate the four variables in terms of y parameters.

For the first equation, if we make V2 equal to zero, y11 can be solved using this equation.

Because I2 is zero, port 2 is a short circuit.

We do not, therefore, have to consider the inductor, because no current can flow through it.

The same current flows through the two resistors, so they are in series.

We can combine them into an equivalent resistance of 11 kilohms.

The two branches left are in parallel, so I1 divided by V1 should be the admittance of the parallel branches.

[math equation]

Here is our admittance; the units is Siemens.

Now let’s try to find y21.

Similarly, we will set V2 equal to zero, which allows us to use this equation to solve for y21.

We notice that V1 is exactly the voltage that crosses the eleven-kilohm resistor.

The current direction is really the voltage rise direction, so we need to put a negative sign here.

This is our answer for y21.

Let’s try to get y12.

We have to set V1 equivalent to zero, and then we can use this equation.

Port 1 is a short circuit because V1 is zero.

No current can flow through the capacitor, so we don’t have to consider that.

The two resistors are in series.

Again, we can combine them into a single resistor.

The voltage that crosses the inductor is exactly the same as the voltage that crosses the resistor, so that is V2.

Notice that the voltage  direction is not consistent with the current direction, so we need to put a negative sign here.

So this is what we get for our admittance and for z12.

Now let’s find the last of the y parameters.

Again, V1 should be zero.

We will find z22 using this equation.

We have the same circuit here.

We are looking for the admittance in the circuit.

For the two parallel branches, we need to add their admittances.

[math equation]

That gives us our answer for z22.

We have all the y parameters for the two-port circuit.
