We need to find the Norton equivalent circuit at the terminals Q-R.

As we consider the entire circuit, we notice that there are no dependent sources.

That means we can use the lookback impedance technique.

This is the most simple and direct method of finding the Norton impedance.

So we look back into the terminals for the equivalent impedance after we set all the sources to zero.

A zero-value voltage source looks like a short circuit.

Once we have done that, we can find the impedance of the remaining network.

These are effectively a single impedance.

As are these two.

All three of these are in parallel with each other.

We can write one expression for all three values in parallel.

We add together the reciprocals of the impedances and then take the reciprocal of the result.

We need to write the value in both polar and rectangular form, as dictated by the problem.

And we have taken care of the Norton impedance.

Let’s go back to the original circuit.

The short circuit current at the terminals is the same thing as the Norton current.

So drop a short circuit across the terminals, and label the short circuit current with its direction as top to bottom.

And this is the same thing as the Norton current.

Notice that these values are all in parallel with the short circuit.

Zero in parallel with any finite value is always zero.

So half the circuit essentially disappears for this short circuit current calculation.

The voltage is impressed across the remaining impedance elements with the polarities indicated.

The resulting current flows left to right and has the value that we have written up here.

This is pointing in the same direction as our short circuit current.

[math equation]

Again, we need to express the current in both polar and rectangular form.

With these two values, we have the Norton current and the Norton impedance.
