We are looking for the current i(t) using the superposition method.

Remember that the superposition method simply means that we find the response, that is i(t), due to each of the sources acting alone.

When we’re done, we want to write this in the form of a cosine.

As we consider our two sources note that one of them is already in the form of cosine, while the other is in the form of sine.

Let’s convert that to cosine form.

We do that simply by subtracting 90° from the phase.

Let’s begin by finding the response due to the current source acting alone.

The operating frequency of our source is 1000 rad/s and we have two reactive elements.

Let’s begin with the inductor here.

2 mH will be the same as jωL, so we have +j 2 Ω.

The capacitor has an impedance of 1 / jωC, leading to –j 4 Ω.

Since is is the only source we have active, we set all the other sources to 0, so our voltage source, once it looks like 0, appears as a short, or simply a piece of wire.

Now we can start converting this circuit into its phasor domain representation.

That’s our phasor current.

I’ll call it I1.

That’s our first intermediate current that we look for.

Our source current expressed in the form of a cosine is 4 at -90° A.

In terms of analyzing this circuit, it looks like the form of a current divider.

Effectively, it has two branches, where one of the branches has two series connected elements.

I’ll write this as the reciprocal of the impedance associated with I1 divided by the sum of the reciprocals of all of the impedances connected to the source.

Again, 8 – j 4 is our series equivalent impedance.

This leads to the value 4.34 at -103° A.

I’ll make note of our first intermediate result over here.

Let’s consider the voltage source acting alone.

I’ll redisplay the source.

Note that the operating frequency of the source is the same as the previous, so that means we do not need to recalculate the impedance values.

They are all the same.

We’re now looking for a second intermediate result, which I will call I2.

The current source now we set to 0.

A 0 value current source looks like an open circuit, so we’ll replace that with an open.

Our source voltage is 50 at 0° V.

As we consider the circuit, we have 3 series connected elements connected to a single voltage source.

Therefore, we can write the current I2 as the voltage source value divided by the total equivalent impedance connected to that source.

Since they’re all in series, simply write down the sum of the three values.

Now we take the two intermediate results and superimpose them, which is another way of saying we add the two values together.

When we add these two complex valued currents, we have 5.66 at -29.2° A.

Since we have previously converted all of our sources into cosine form, we simply convert the phasor current i into its time domain representation.

An important note here about the process: adding the two complex value currents in the phasor domain was okay because the sources were at the same frequency.
