Here, we make many measurements of the voltage across a black box and the current through it.
This data is represented in a table.

First, we’ll plot this data and connect the points.

Current and voltage have a linear relationship.

Extend the line to where the current = 0.

When the current is zero, we have an open circuit, and the open circuit voltage is ten volts.

By Kirchhoff’s voltage law, the voltages of series elements add together.

So our black box has an ideal 10 V voltage source connected to another circuit element.

The voltage across that element is V’.

For this model, total voltage is 10 + the voltage across the element.

Rearrange the equation to get a value for V’.

We’ll complete the table for V’.

Look at V’ vs. current.

The voltage is proportional to the current. The voltage divided by the current is always 5000. 
By Ohm’s law, the voltage in a resistor is proportional to the current.

This element works like a resistor, so we use a 5 k-ohm resistor for our element.
Let’s verify our solution by plugging V’ into the equation for V.

We verify our various data points.

So our solution is correct.

