We’re looking for the voltage v(t), and we need to use the superposition method.

That means we need to find the response due to the voltage source acting alone and then the current source acting alone.

The specifications for the sources all use the same trig form: cosine.

However, we also notice that they operate at two different frequencies.

That means we need to set up two  distinct circuits, especially in terms of the impedances.

Let’s consider the voltage source acting alone.

This is its angular frequency.

At this frequency, the 200-milihenry inductor has this value here for impedance.

The .01-farad capacitor at this frequency has this value for impedance.

Now we can begin to make our original circuit look like a phasor-domain circuit.

Replace the given values for the elements with their impedance values.

We will call the phasor voltage V1.

There is a second voltage that we are looking for later, so V1 is the first intermediate result that we seek.

We need the magnitude and the phase of Vs.

And we set the other source to zero.

That is, every other source in the circuit gets set to zero.

A current source that is set to zero is equivalent to an open circuit.

If we look at this carefully, we see that combining these two elements in parallel essentially gives us a two-impedance voltage divider.

So V1 will be the parallel impedance divided by the same value plus the resistance.

We then multiply all this by the voltage source value.

Let’s find the value of the two parallel impedances.

[math equation]

Completing the calculation for our voltage divider, we find our first voltage here.

We will convert this into its time-domain representation immediately because we have 

two different frequencies for our sources.

Therefore, the impedance values are different, which means that we cannot simply add 

the intermediate voltages in the phasor domain.

We can only add them in the time domain.

Let’s rewrite our first intermediate voltage here at the top.

Let’s move on to the current source being active.

The frequency is different, so we need to recalculate our impedance values.

With the current source operating alone, the entire circuit is operating at the lower frequency of 5,000 radians per second.

The intermediate value we are looking for is V2.

[math equation]

We can see that the impedance of the inductor is lower by a factor of four.

The capacitor's impedance will also go up by a factor of four.

[math equation]

Here are the updated impedance values.

We can reactivate our current source, which has an amplitude of 3 and a phase angle of    -45°.

We set the voltage source to zero, which is the same thing as a short circuit.

We replace it with a wire.

This circuit is really a current divider with three different branches.

This is why we are using this specific method for current dividers.

Once we have found the current through that –j2000-ohm impedance, we can multiply it by –j2,000 to get the voltage.

To find the current, we would say it is the reciprocal of the impedance divided by the sum of the reciprocals of all the other impedances connected to the source.

Actually, it is the sum of all the impedances.

We multiply that by our source current. 

The unit here is milliamps, so we need multiply the whole by 10 to the -3.

This whole thing evaluates to this value here.

Again, write this in the time domain.

Make note of the fact that we have a different value for the frequency.

Add the two time-domain voltages together.

And there is our finished result, the sum of two sinusoids.
