Use superposition to find the current I in this circuit.
We also want to find which source influences I the most.

We want the current through the 90 Ω resistor.

Superposition says I has a component of the 100 V source acting by itself superimposed with components that also act alone.

We will find each value of I and add them together at the end.

Find I100 by letting the 100 V source be active and setting the other sources equal to zero.

0 A is the same thing as an open circuit.

The 60 Ω resistor is disconnected from the circuit, so we can remove it.

This circuit looks like an equivalent resistance in parallel with the source.

Use Ohm’s law to find I100. So the voltage divided by Req is I100. 

This yields 0.37 A.

Now find I2. Set the other two sources to 0 V or 0 A.

The voltage source looks like a piece of wire and the current source still looks like an open circuit.

The right branch has the same current through the entire branch, so the 60 Ω resistor does nothing relative to the rest of the circuit. We can remove it.

The rest of the circuit is as current divider.

So I2 will be the conductance we want divided by the sum of all conductances, multiplied by the negated value of the source.0

This yields I2 = 1.33 A.

Now we find I25 by setting the other two sources equal to zero.

The result is interesting.

We have two distinct circuits connected by a single node.

This means that the 25 A circulate around the bottom circuit and don’t contribute to the top circuit.

So the top circuit has 0 A.

This means that I25 is 0.

This brings up a question: why doesn’t any current from the bottom source go through the top circuit?

It seems that current could follow the outlined red path.

To see why this can’t occur, first look at Kirchhoff’s Current Law at this node.

KCL says that the sum of current entering the node equals the sum of current exiting.

We have two places where 25 A would enter and two places where 25 A leaves. So KCL is satisfied.

Next look at Kirchhoff’s Voltage Law, or KVL.

The voltages across the top resistors are 90*25 and 180*25.

Trying a closed path around this loop, we’d have an equation for 2.25 kV + 4.5 kV = 0. This is not true.

If current had gone through these wires, they would have different potentials because voltage dropped across them. However, they must be at the same potential because they are connected to the same node. And current only flows when there is a potential difference.

So add up all three currents to get I = 1.70 A.

I2 has the biggest magnitude of the three, so it has the largest contribution to I.
The 25 A source has no effect on I at all.

Note that the large voltage source has a smaller effect on I than the small, 2 A source.

