In this problem, a sinusoidal voltage source is applied to an RLC circuit.

We want to find the average power, the reactive power, and the complex power delivered by the voltage source.

If we know the amplitudes and the phase angles for the voltage and current, we can find the average power and the reactive power.

The complex power is defined as real power plus j times reactive power.

Firstly, let’s try to find the current i.

Let’s convert the circuit into phasor domain.

This is the phasor transform for the voltage.

This is the impedance for the capacitor.

[math equation]

This is the impedance for the inductor.

[math equation]

For the resistor, the impedance in phasor domain is just the resistance.

Let’s try to simplify the circuit.

Combine the impedances of the capacitor and inductor to an equivalent impedance, Zab.

For parallel impedances, the equivalent impedance is the product of the impedances divided by the sum of the impedances.

[math equation]

This is our value for Zab.

We know the source voltage.

The current should be the voltage divided by the total impedance in the circuit, which is Zab plus the impedance of the resistor.

[math equation]

The resistance is in kilohms and the voltage is in volts, so the current should be in milliamps.

Find the real power by taking the product of the voltage and current amplitudes divided by 2.

Then we multiply that by cosine θv minus θi.

[math equation]

Our result for real power is 6.04 milliwatts

For reactive power, we need to take the sine.

[math equation]

We get 6.01 milliVARS for the reactive power.

The reactive power is a positive number, so the circuit is inductive.

The complex number should be P plus jQ.

[math equation]

And there is our complex power.

So given the real power and reactive power, we can easily find the complex power.

And we are finished with the problem.
