The load in the circuit consumes an average power of 80 Watts and a reactive power of 60 VAR.

We want the power factor of the load and the values of the resistor and inductor.

The power supply in the circuit is a sinusoidal voltage source at a frequency of 60 Hertz.

The phasor transform for the voltage source should be 110 at an angle of 0°.

The impedance for the resistor is just the resistance.

We can find the impedance for the inductor with jωL.

The total impedance for the load should be the resistance plus the impedance of the capacitor.

Let’s look at the power triangle for the load.

The average power, P, is 80 Watts.

The reactive power is 60 VAR.

The circuit is an inductive circuit, so Q is positive.

Apparent power can be found by taking the square root of P squared plus Q squared.

[math equation]

The apparent power is 100 volt-amps.

Real power can be written as apparent power multiplied by cosine θv minus θi.

Cosine θv minus θi is the power factor.

The power factor is real power, also called average power, divided by apparent power.

That is 0.8.

The circuit is inductive, so it is a lagging power factor.

From the power factor, we can find angle θv minus θi.

It should be arccosine multiplied by the power vector, which becomes 36.87°.

The average power can be expressed as the product of the RMS values for the voltage and current multiplied by cosine θv minus θi.

The RMS value for the current should be represented with this equation.

[math equation]

We know the amplitude is 110 volts, so the RMS value for a sinusoidal voltage source should be 110 divided by the square root of 2.

The current RMS value 

should be 1.29 amps.

We know the voltage and current RMS values, so we can find the magnitude for the impedance Z.

[math equation]

We get 60.5.

So for the impedance, the magnitude is 60.5.

The phase angle should be exactly θv minus θi.

[math equation]

This is what we get for our impedance.

The load impedance is equal to R plus jωL.

So the resistance should be 48.4 ohms.

The inductance should be 36.3 divided by the frequency.

So the inductance is 96.3 millihenry.

We are finished with the problem.
