In this problem, a circuit is given in frequency domain.

We want to find the load impedance ZL that results in maximum average power transferred to the load.

We also need to find the maximum average power transferred to the load impedance.

For a maximum power transfer problem, generally we begin by finding the Thévenin equivalent circuit with respect to the load terminals.

We need to find the Thévenin equivalent circuit.

VTH is the Thévenin voltage.

ZTH is the Thévenin equivalent impedance.

The second step is to set ZL equal to the conjugate of ZTH.

If VTH is expressed as RMS value, the maximum power transferred should be ¼ times the magnitude of the Thévenin voltage squared divided by the load resistance.

Let’s take a look at the circuit.

We have a voltage source at one end of the circuit, then we have four impedances.

We know for a voltage source in series with a resistance, we can use a source transform to transform the circuit into a current source in parallel with the impedance.

For the equivalent current source, the current should be the voltage divided by the resistance.

That is 20 at 0° divided by 2 kΩ.

20 divided by 2 is 10 at 0°.

V divided by kΩ should be mA.

Notice here that the current is expressed in terms of RMS value because the voltage is in RMS.

The voltage source in series with a resistance can be converted to a current source in parallel with the resistance.

Let’s look at the circuit.

The two branches are in parallel, so the two impedances can be combined into an equivalent impedance.

That is the product of the impedances divided by the sum of the impedances.

That is 1-j1, which is 1.414 at a phase angle of -45° kΩ.

The two impedances combine into a single impedance, which is 1-j1 kΩ.

The current source is in parallel with the impedance.

We know they can be combined into a voltage source in series with the impedance.

The equivalent voltage should be the current multiplied by the impedance.

It’s 1.414 at a phase angle of -45°.

We get 14.14 at a phase angle of -45°.

It’s mA times kΩ, so we get V.

Now the current source in parallel with the impedance is converted to a voltage source in series with the impedance.

The same current flows through the two impedances, so they can be combined into a single impedance.

1-j1+1 is 2-j1 kΩ.

The two impedance are reduced to a single one.

We can do a source transform again.

The voltage source in series with the impedance can be converted to a current source in parallel with the impedance.

The current should be the voltage divided by the impedance.

That is 6-j2, so we get 6.32 at a phase angle of -18.43° mA.

The source transform is applied here.

Now the two branches are in parallel.

Again, we can try to combine them into a single impedance.

2-j1 times j2 divided by 2-j1+j2 gives us 1.6+j1.2.

It is 2 at a phase angle of 36.87° kΩ.

We have a current source in parallel with the impedance and we can again use a source transform to convert the circuit into a voltage source in series with the impedance.

The voltage should be the current multiplied by the impedance.
It is 12.65 at a phase angle of 18.43°.

Finally, we’ve got one voltage source in series with one impedance.

That is the Thévenin equivalent circuit of the original circuit.

Notice here that the voltage is in RMS value.

The equivalent impedance should be 1.6+j1.2 kΩ.

For the next step, we can set ZL equal to the conjugate of ZTH, the Thévenin impedance.

That is 1.6-j1.2 kΩ.

If ZL is equal to 1.6-j1.2 kΩ, the maximum power is transferred to the load impedance.

The maximum power should be ¼ times 12.65 squared divided by the real part of ZL, which is 1.6 kΩ.

The maximum power should be 0.025 W.

In mW, that is 25 mW.
