Use nodal analysis to find the resistors that absorb the most and the least power.
Using the bottom node as a trial ground, we see that only one source is grounded.

No matter where we place our trial source, one source will be floating.

So we’ll use a supernode for this problem.

Make the bottom node your ground reference.

So the top left node is 25 V.

Call the top node Va.

Call the top right node Vb.

Write a Kirchhoff’s current law (KCL) equation at node A.

Sum the currents leaving the node.

The current to the left is (Va-25)/3.3k.

The downward current is Va/6.8k.

We want an expression for the current to the right.

A common pitfall for beginners is to look at the circuit and use Ohm’s law, saying that I is the voltage divided by resistance. This does not work in this case. It is a misapplication of Ohm’s law.

Instead, note that the current through the source is the same as the current through the right branch.

This current is Vb/4k. So write that as the current moving right out of Va.
Set the expression equal to zero.

Write down the relationship between Va and Vb.

To do this, write down the node at the positive terminal as positive.

The node at the negative terminal is negative.

Set the addition of those equal to zero.

So we treat the two nodes as one “supernode.”

So now use a matrix solver to find Va and Vb.

Write those onto the circuit.

Associate a voltage and current with each resistor, using passive sign convention.

The power in the 3.3 kΩ resistor is V*I.

The voltage is expressed in terms of the node voltages, or (25 – 15.2). Multiply this by I3. I3 is the voltage at the tail minus the voltage at the head divided by resistance.

We get P33 = 29.1 mW.

Note that (25 – 15.2) is squared when determining P33.

Remember that power is also V^2/R.

Use this formula to find P68.
We’ll find that P68 is 34.0 mW.
Similarly, P43 is the node voltage at V43 squared divided by 4300Ω, or 3.19^2 / 4300.

This gives P43 = 2.37 mW.

We want the resistor that absorbs the most energy, which is the 68kΩ resistor.

The 4.3 kΩ resistor absorbs the least energy.
