We need to use nodal analysis to determine which impedance element has the lowest voltage magnitude across its terminals.
As we look over the circuit, we notice that none of the terminals is identified as the ground reference.

So we are free to select the best terminal for that choice.

Let’s begin by drawing closed contours around each of the four nodes in the circuit.

Then we will consider some of our options.

If we were to pick the bottom terminal as the ground reference, we have the advantage of grounding the left source.
That upper left node voltage would be known immediately, however, the other voltage terminals would not be connected to ground.

If we ground the node in the upper right corner, we see that the other terminals are ungrounded.

No matter what we pick as our ground reference, we will ground only one of our sources, and we will have to use the supernode method for the ungrounded voltage source. 

Let’s pick the bottom node as our ground.

That means that we know the value of this node voltage.

We will call our other node voltages V1 and V2.

Let’s begin with the node associated with V1.

We need to sum the currents exiting that node.

For the impedance element, we would take the voltage at the tail end of the arrow, subtract the voltage at the arrow tip, and divide by the impedance.
In the same way, we can add in the current going down.

At this point, we do not have a way of finding what the current is, so we need to keep going.

Observe that the current entering the voltage source is the same as the current that is leaving the voltage source.

So the current in the far right side of the circuit would be V2 minus zero, divided by the impedance.

In a sense, we treat the voltage source as being contained within one supernode.

When we do this, we immediately need to write down the constraint imposed by that voltage source.

So we write down the voltage at the positive terminal, subtract the node voltage at the negative terminal, and set that equal to the value for the voltage source.

Let’s solve this second equation for V2.

We can then substitute that back into our original nodal equation.

Now we have a single equation with a single unknown.

Begin by collecting together all of the coefficients associated with V1.

[math equation]

Put all of the constants into the right-hand side of the equation.

[math equation]

We’re writing down the intermediate result we get when we solve that expression.

[math equation]

This is the value we get for V1.

Now that we have all of our node voltages established, we are in a position to find the voltage across each of the impedance elements.

This impedance element is grounded, so its voltage is the value we have written up here.

Similar situation here.

To find the voltage across the 3.3-kilohm resistor, we need to take the voltage difference.

That turns out to be the lowest voltage magnitude.
So the 3.3-kilohm resistor was the desired result.

