Here, consider an experimental method to measure the Thévenin resistance of a linear circuit.
This process is outlined in the problem statement:

First, we will measure and record Vm with the pushbutton open.

Vm is the voltage across our linear circuit’s terminals.

So connect a digital multimeter’s probes to those terminals.

Record the value we see.

In step two, press the pushbutton and adjust the variable resistor.

Imagine that we vary the potentiometer until we get ½ the original voltage.

We had a goal of 7.43 V, and we’ve adjusted the resistor to make that happen.

Finally, release the pushbutton and measure the potentiometer’s resistance.

It’s important to disconnect the meter from the circuit before switching to resistance mode.

Also make sure that the resistor is disconnected from the circuit.

The pushbutton’s purpose is to ensure Rvar’s disconnection from the circuit.

We find that the resistance is 35.91 kΩ.

That’s how the experiment would work were you in the lab.

Now we want to explain why that measured resistance is the same as the Thévenin resistance of the circuit.

Since the circuit is linear, we can visualize it as having a Thévenin equivalent circuit.

Draw that in the box.

Leaving the pushbutton open means that the measured voltage is the same as the open circuit voltage.

The open circuit voltage is the same as the Thévenin voltage since the current through the resistor will be zero.

When we close the circuit and adjust the variable resistance, we adjust until Vm is ½ the Thévenin voltage.

Looking at the circuit, we see a voltage divider.

Write the voltage divider expression as voltage = resistance of interest / total series resistance connected to the voltage source * the Thévenin voltage.

Divide both sides by Vt.

Multiply both sides by 2 * (Rvar + Rt).

Solve for Rvar.

We find that Rvar = Rt.

This is true when Vm is ½ of the originally measured voltage.

