We are looking for the unknown output voltage that appears on the right side of the circuit.

The circuit is joined by two coils that have a mutual inductance between the two.

Let’s redrawn the circuit and use the dependent voltage source model for induced voltages.

We first draw a dependent source whose positive sign has the same orientation as 

the dotted terminal.

So let’s draw a plus sign right where the dot was.

We’ll do the same thing on the other side, but this dot is at the top.

So we need to draw the dependent source oriented with its positive sign on top.

We finish this off by drawing in the remaining connections and the current source.

Now we are looking for the values of the dependent sources.

To do this, we first take the induced impedance, which in this circuit problem is j4 ohms.

We multiply the mutual impedance by whatever current is entering the other dot.

So, we look at the other coil in the circuit, and we find what current is entering its dot.

Sometimes you need to define a current for this purpose; other times it might be available.

Let’s work on this one first.

We write j4 multiplied by whatever current is entering the other dot.

This particular circuit is set up in such a way that this is an open circuit, so we have zero current entering the dotted terminal.

Therefore, this induced voltage is zero.

On this side, we have 5 amps entering the undotted terminal.

That would be equivalent to -5 amps entering the dotted terminal.

[math equation]

Since zero current is associated with the right side of the circuit, we have zero voltage drop across the j3Ω-resistor.

Since the output voltage has the same polarity as our dependent source, the output voltage is simply the same as our dependent source voltage.

That is –j20 volts all together, or 20 at -90° volts.

This dependent source model is a good technique that you are strongly encouraged to use.
