Two measurements are made on this Linear Mystery Circuit.
We want to find the measured current if the 50 Ω resistor is replaced by a short circuit.

“Linear” is the keyword here. It tells us that a Thévenin equivalent exists for the circuit.

If we can find a Thévenin equivalent, we can make certain predictions about the circuit.

The first measurement is the open-circuit voltage –Voc--because nothing is connected to the two terminals.

Voc is the same as the Thévenin voltage.

So we’ve found half of our Thévenin equivalent.

The second measurement is taken on the same circuit.

Draw the information we know up to now on the circuit diagram.

Rearrange the circuit to show that we have two resistors, Rt and a 50Ω, in series with each other and the sourc.

Think of this as a single equivalent resistance.

Use Ohm’s law to find Rt. Equate 1600 with the equivalent resistance, Rt + 50.

This gives Rt = 16.7 Ω.

Replace the top box with our Thévenin equivalent, and place a short circuit across the terminals.

This would give 1600 V dropped across 16.7 Ω.

Passive sign convention is set up to work already.

Use Ohm’s law to find Im.

This gives 96 A.

