We will write the nodal equations for this circuit.
First identify all the circuit’s nodes. We have five.

This would suggest that we have four unknowns and need four equations.

But we have two voltage sources, so we only need two equations.

Write down node voltage labels.

Write a Kirchhoff’s current law (KCL) equation for Node A.

Sum the currents exiting the node.

The current through R1 is Va/R1.

I1 is pointing in the opposite direction, so it gets a negative direction.

We can use the supernode and continue writing equations on the other side of V1.

The current through R4 is (Vb – Vd) / R4.

Set the sum equal to zero.

Write the relationship between Va and Vb.

Vb – Va must equal V1 based on V1’s polarity.

Write a KCL equation for Node C.

The current through R2 is Vc/R2.

The current above the node is I1 since it’s in the same direction as leaving current.

We have a voltage source, so we use the supernode and continue writing expressions.

The current through R4 is (Vd-Vb)/R4.

The current through R3 is Vd/R3.

Set the expression equal to zero.

Identify the relationship between Vc and Vd.

Vc is positive because it’s near the + terminal, while Vd is negative because it’s near the – sign. Set their addition equal to V2.

