We have a circuit that needs to be reduced to a smaller yet equivalent circuit at terminals G and H.

We’ll use the repeated source transformations technique to do that.

When we’re done, we will have a single voltage source in series with two series connected passive elements.

Let’s begin by converting the circuit into the phasor domain.

We need to convert the reactive elements based on the operating frequency of 60 rad/s.

The capacitor would have an impedance of 1/jωC.

This results in a value of –j 333 Ω.

The 1.8 H inductor has an impedance of jωL, and for this problem the value is j 108 Ω.

Find the magnitude and the phase of the current source.

We are now ready to begin applying some consolidations of impedance values and doing some source transformations.

Let’s begin with the current source in parallel with a single impedance element.

This is the same thing as a voltage source in series with that same impedance element, where the value of the voltage source would be the product of the original current source and the impedance.

We can then consolidate these into a single series impedance, so add those values together.

We’re trying to find a result based on a voltage source, so we’re pretty close.

What we need to do next is convert that impedance back to elements such as the resistor.

The real part of the impedance would be the resistance.

The reactive part of the impedance, since it has a negative sign, that tells us that the equivalent device is a capacitor.

We look for what capacitor value leads to –j 225 Ω.

Use the equation for the impedance of a capacitor.

We see the –j dropping out.

We solve the equation for capacitance C.

Recall that ω was 60.

We find the capacitance is 74.1 µF.

We can say that this circuit is entirely equivalent to one that has a single voltage source connected in series with a single resistor and a single capacitor.

I’m simply copying the values that we calculated earlier for the passive components.

Converting the phasor voltage back to the time domain leads to an expression based on cosine.

We are all finished.
