Here we have a circuit containing two coupled coils.

We are looking for the phasor current, I.

Let’s begin by converting the coupled coils into their dependent voltage source model.

Write down a series-dependent voltage source and put the positive sign on the same side as the dot.

Next, the value of the source is the mutual impedance times the current entering the other dot.

This coil’s dot would be current I, time j4.

On this side, we will write j4 times the current entering the other dot.

We see that is -5 amps. 

Now we have taken care of the induced voltages.

Let’s finish re-drawing the circuit.

Observe that the same current, I, circulates around the entire right side of the circuit.

That will induce the voltage j3 times I across the j3Ω-impedance.

Now we apply KVL, which we will do in the clockwise direction.

We encounter the negative sign first on the j3I.

We encounter a negative sign on the dependent source and then copy the value of the source.

And we are done; we only had those two values.

Notice that we have a single equation with a single unknown.

We can easily solve this for the unknown current, I.

[math equation]

The -j drops out of the numerator and denominator.

We then get 20/3 of an amp.

We can also write it as 6.67 amps at 0°.
That is our answer.
