Here, a circuit analysis program gave the branch voltages for the circuit.
We want to check these answers.

One method is to see whether the voltages satisfy Kirchhoff’s voltage law (KVL).

It states that the algebraic sum of voltages around the loop is equal to zero.

Identify the meshes, or smallest loops, of the circuit.

We have four meshes.

Check the KVL equations one by one.

For the sign of each voltage, use the sign first seen as the circuit is traversed.

Write a KVL for Mesh 1.

Solve for i.

Now write a KVL for Mesh 2.

Plug in for i, v3, and v4.

The equation is true, so continue analysis.

Call the voltage across the 1 k-ohm resistor “v.”

Write a KVL for Mesh 3.

Substitute for v4, v, and v5.

The equation is true, so continue analysis.

Write a KVL for Mesh 4.

Plug in for v1, v, and v3.

The equation is not true, so the KVL is not satisfied.

Since we’ve verified KVL for Meshes 1-3, there is probably something wrong with the voltage v1.

4V is twice v1’s value, so maybe the sign is wrong.

Change v1 to -2V.

Plug in again.

The equation is true in this case.

