In this circuit, how should the variable voltage source Vx be adjusted to cause our measured node voltage at node M to be zero?
In other words, if there were a DC voltmeter attached between node M and ground¸ we would like the reading of the meter to be zero.

Let’s use nodal analysis for this problem and observe that we have two voltage sources in the circuit, and each voltage source is grounded.  

We then know that this voltage source is at Vc, and the other is at Vx.

We only need to write a single equation at node M.

We can write the currents going out of this node as follows:
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The sum of these currents is zero.

We want Vm to be zero, so we can set these to zero in the equation.

This leaves us with a simpler form of the equation.

We want to find an expression for Vx.

We will begin to isolate Vx by multiplying both sides by R2.
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This expression tells us how we can adjust Vx with respect to the other circuit elements to cause the voltmeter to read zero.

Let’s check our equation to be sure it makes sense.

The equation for Vx evaluates to a voltage since the resistances cancel out, which is expected.

We also notice that Vx is the opposite sign of Vc.

This also makes sense because Vm should be somewhere between Vc and Vx.

The only way to make Vm zero would be to make Vc and Vx to be the opposite sign of each other.
