Three loads are parallel connected with the voltage source.

The RMS value of the power supply is 220 volts.

Load 1 absorbs an average power of 800 Watts and a reactive power of 200 VAR.

For load 1, P is 800.

Reactive power, Q, is 200.

Load 2 absorbs an average power of 600 Watts, and the power factor is 0.6 lagging.

So P is 600.

The power factor is 0.6; it's a lagging power factor, so L2 is an inductive circuit.

Load 3 is an impedance of an 80-ohm resistor in series with a capacitive reactance of 60 ohms.

Based on the problem statement, it's possible to find the complex power of each load.

The complex power consumed by the three loads is equal to the sum of the complex power consumed by the three loads.

Once we find the total complex power, the power factor will be P divided by apparent power, S.

Let’s try to find the complex power consumed by the three loads.

For load 1 we can write complex power directly.

For load 2 we know the real power is 600 Watts.

From the power triangle, we know the power vector should be real power divided by apparent power.

So the apparent power is equal to real power divided by the power factor.

[math equation]

We know that complex power squared is equal to P squared plus Q squared.

So reactive power is the square root of apparent power squared minus real power squared.

[math equation]

Now we can find the complex power for load 2.

Let’s look at load 3.

We know the impedance for load 3.

In polar form, this complex number is equal to 100 at a phase angle of -36.87°.

We know the RMS value of the voltage across L3.

Apparent power is equal to voltage RMS multiplied by the current RMS.

The current we can call I.

Current RMS is equal to voltage RMS divided by the magnitude of the impedance for load 3.

[math equation]

The complex power for load 3 has a magnitude of 484 at a phase angle of -36.87°.

The impedance phase angle is exactly the complex power phase angle.

And this is our result for load 3.

We now have the complex power for each of the loads.

The total complex power consumed by the loads should be the sum of the complex powers for the three individual loads.

[math equation]

We get this for the total complex power.

Now we will write the result in polar form.

The power factor is the real power divided by the magnitude of the complex power.

[math equation]

The power factor should be 0.93.
