This linear mystery circuit has as variable resistor attached to it.
We take two measurements on the circuit.

The word “linear” shows that this circuit has a Thévenin equivalent.

In the first case, we attach a 1 kΩ resistance to the Thévenin circuit. The measured voltage Vm is 30 V.

In the second case, we attach a 10 Ω resistance to the circuit. The measured voltage is 3 V this time.

We’ll solve the two circuits simultaneously for Vt and Rt.

Use Ohm’s law to find the current in the 1 kΩ resistor. It is 30 mA.

Then use the law to find the current in the 10 Ω resistor. It is 300 mA.

Use Ohm’s law to write the voltage drop across each resistor. It is 0.03 * Rt in the first case and 0.3*Rt in the second case. Be careful to use passive sign convention.

Write a KVL around the top mesh.

Add the Thévenin voltage to the other resistances around the circuit. We didn’t need to use Ohm’s law for the 1 kΩ resistor because we measured a 30 V drop across it.

Write the KVL around the bottom mesh.

Solve the two equations and unknowns at the same time.

We want the Thévenin voltage, so multiply the top equation by ten to make the magnitudes of the Rt coefficients match.

Add the two equations together.

This gives a single equation and unknown that we can solve for Vt.
We get Vt = 33 V.

When the load resistance is removed, Vm should be the open-circuit voltage, which is the same thing as the Thévenin voltage. 

So Vm is 33 V.

