We will use mesh current analysis to find the power of each voltage source.
We’ll define the mesh currents differently from the standard. They will both point into the positive terminal of each source. This sets up passive sign convention for power.

Write a Kirchhoff’s voltage law equation for Mesh 1, moving in the same direction as I1.

The voltage across the 1.5 V source is positive, and the voltage across the 47 kΩ resistor is 47k * I1.

We want the voltage across the current source, but we have no way of determining it.

Instead, we’ll continue along a path containing voltages we do know.

The voltage across the 39 kΩ resistor is 39 k * (-I2) since I2 is in the opposite direction of our path.

We see the source’s – sign first, so its value is negated.

For the 68 kΩ resistor, the voltage is 68k * (-I2).

Our final resistor voltage is 56k * I1.
We also need to write down the relationship that the 12 mA source forces between I1 and I2.

Since they both are in the same direction of the source, I1 + I2 = 12e-3.

So we have taken care of both Mesh 1 and Mesh 2.

The large path we took encircling the current source is called a “supermesh.”

Note that we had one less KVL equation to write because of this source, and the current source is shared by the two meshes.

Solve for I2 in terms of I1.

Substitute that solution back into Equation (1).

Collect the I1 terms together on the left side of the equation.

Collect the constants together.

Note that two constants are large compared to the others. Be wary of this disparity. In our case, however, it does not indicate an incorrect answer.

Solve for I1.

We see that I1 = 6.12 mA.

Substitute I1 into the equation for I2, and solve for I2.

I2 is 5.88 mA.

We know our two mesh currents, so solving for the power is easy.

Power is the product of voltage and current.

Remember that we had defined the mesh currents to be consistent with passive sign convention.

P(1.5) is 9.18 mW.

P(3.0) is 17.6 mW.

