We have a circuit with four current sources, and we are looking for the time-domain expression for the current i(t) indicated here.

We will use phasor techniques in order to do that.

As we look at the values of our sources, notice that some are in cosine form while others are in sine form.

The ones in sine first have to be converted to cosine.

In general, sine θ is equivalent to cosine θ-90°.

Therefore, we take the existing value and subtract 90°.

[math equations]

This way we have all of our sinusoidal sources using the same mathematical form, which means that all their phases are now referenced to the same value.

The phasor-domain circuit has exactly the same form.

All of the current arrows remain in the same orientation as in the original, as well as the current that we are looking for.

By KCL, we see that we have two currents entering the top node.

These would sum together.

We have two more that join.

What we really see is all four currents adding together to form our unknown current.

[math equation]

Now we need to convert each of these four currents into their phasor-domain equivalents by noting the amplitude and the phase of the time-domain waveform.

We have to remember to use the cosine form that we just calculated.

Before we can add all of these values together, we need to convert them from polar form to rectangular form with our calculator.

Numbers like 90° and 0° are easy to handle.

If you visualize the complex number as a vector in the complex plane, each of these will be pointing along one of the axis in the complex plane.

We are now adding together all of the real parts and all of the imaginary parts.

[math equation]

That is an interesting result.

It seems odd, but it is possible for all the currents to sum together in such a way that they cancel each other.

We end up with a result of zero amps flowing through that central wire in the circuit.

Again, if we visualize each of these complex currents as a vector in the complex plane, it becomes very clear why we get this cancellation.

We see an equal-valued vector pulling in all four directions, so they sum together as zero.

Note that since the current is zero for this circuit, the wire appears to be an open circuit.
