In this problem the circuit has three resistors and one dependant current source.

We are interested in the z parameters of this two-port circuit.

Let’s take a look at the two equations here which relate the four terminal variables.

We need to label I1 and I2 on the circuit, so let’s look at port 1.

Here we have voltage V1, so the current I1 enters port 1.

The current variable for the second port is I2.

If we set I2 at zero, we can find z11.

[math equation]

The voltage that crosses the first port is V1.

Let’s look at the top node.

We can label the current flow through the two resistors as I3 and I4.

Based on the Kirchoff Current Law, we know that I1 should be equal to the sum of I3 and I4.

[math equation]

If we look at the circuit, I3 should be the voltage across the 100-ohm resistor divided by the resistance of 100 ohms, according to Ohm’s Law.

I4 is the other branch.

There is no current for I2, so all the current that flows through the 100-ohm resistor should go though the (0.1)V1 dependant current source.

The dependant source forces the current in that branch to be (0.1)V1, so I4 must be (.001)V1.

We can now solve the equation.

[math equation]

We get 9.09 ohms.

Based on the same circuit where I2 is set to zero, we can find z21 with this equation here.

Because I2 is zero, port 2 is an open circuit.

If current I2 is zero, then no voltage crosses this 100-ohm resistor.

We can, therefore, use a piece of wire to replace the resistor.

The voltage that crosses the dependant source must be V2.

Let’s label the voltage across this top 100-ohm resistor as V3.

We have three voltage variables in this loop.

Based on Kirchoff’s Voltage Law, we can write down this equation.

[math equations]

Let’s substitute this equation for V2.

From the equation we can see there is no current here, so the current flowing through this resistor will be (0.1)V1.

According to Ohm’s Law, V3 should be the 100-ohm resistor multiplied by the current (0.1)V1.

[math equations]

Notice here we use the same circuit to find these two z parameters.

Because we have already solved the ration of V1 to I1, we can use it directly here.

Substitute 9.09 

into the equation.

[math equation]

That gives us -81.81 ohms.

To find z12, we need to set I1 to zero.

We are using a different circuit to find z12.

When I1 is zero, port 1 becomes an open circuit.

We cannot connect anything to port 1.

The voltage across the second port is V2.

The current that flows through this 100-ohm resistor is I2.

Let’s look at this node.

I2 should be equal to this current, which we will label I3, plus (0.1)V1.

[math equation]

Let’s look at I3.

I3 flows through 

both of these resistors.

We know the other resistor has a voltage of V1, so V1 divided by 100 should be the current.

[math equation]

z12 is 9.09 ohms.

Let’s work on the last parameter, z22.

Again, we need to set I1 at zero.

[math equation]

Let’s label the voltage across the dependant source as Vab.

So V2 is the voltage across the 100-ohm resistor plus the voltage across the dependant current source.

[math equation]

We can try to write Vab and I2 as a function of V1.

We know the voltage across the 100-ohm resistor is V1, and the other one should also be V1 just because the resistance is the same.

I2 has two parts.

One part is I3, and the other part is the dependant source (0.1)V1.

We therefore know that I3 is equivalent to V1 divided by 100.

[math equation]

z22 turns out to be 118.18 ohms.
