Here, we will use nodal analysis to find the voltage across each element;
we’ll then find the power delivered or absorbed by each element.

Begin by noticing that this circuit has two nodes.

This means that we only have one nodal equation to write.

We’ll pick the bottom node as ground reference.

Call the top node v1.

We then sum the currents exiting the node.

The first current is the voltage at the arrow’s tail – the voltage at its head divided by 10.

we’ll repeat for each remaining element.

The second node is v1 – 0 divided by 20 Ω.

For a current source, we already know the value of the exiting current.

Since the arrow points in the opposite direction, we negate the value of the source.

The fourth current is v1 – 0 divided by 40.

The final current is 5 A, and it gets a positive sign because it is leaving the node.

Set this expression equal to zero.

We then solve the nodal equation for v1.

First collect the terms common to v1.

Then gather all of the constants together.

subtract two from both sides.

Combine the fractions.

Solve for v1.

The voltage v1 is common to all elements.

So we’ll translate that node voltage into a more traditional interpretation.

The power of our 10Ω resistor is V^2 / R.

The power for the 20Ω resistor is found similarly. The terminal voltage is the exact same, but the resistance is doubled.

Write down the voltage for our 3 A source carefully.

The power for our source is V*I. We’ve labeled our voltage a certain way, so we need to label our current to satisfy passive sign convention (PSC).

So the voltage is still -11.4, but the current is -3 A because our current is going in the opposite direction.

The positive sign indicates that the source is absorbing power.

The power in the 40Ω resistor is done as before.

Note that, so far, all our elements have been absorbing power.

This means that our 5A source must be delivering power.

Again, P = V*I. Using PSC, our voltage is still 11.4. Current will be 5A since the labeled source already matches PSC. Multiply these two.

The negative sign tells us that this source does indeed deliver power.

We can also check our work by summing all our powers and seeing whether power is conserved.

Adding the powers, we get a sum of 0. So our solution checks out.
