Transformer Interactive Demo
· Show the following simulation to the students using the default settings. Using the borders of the browser, mask off the explanatory text above and below the simulation.

Question 1: The simulation on the projector shows a transformer made of two coils of wire wound on an iron ring. Both coils of wire are insulated and do not make electrical contact with the ring. The simulation shows an AC input voltage and a corresponding output voltage. How is this possible? You may discuss this with your neighbor. When you have reached a conclusion, write your selection on a piece of paper and hold it up where I can see it. 
A. The two coils are connected through the metal ring.

B. Excess charge on the primary coil causes a voltage across the secondary coil.

C. The magnetic field of the primary coil exerts a force on the secondary coil.

D. The changing magnetic field of the primary coil produces a changing magnetic flux at the secondary coil.

E. The primary coil sends an electromagnetic wave to the secondary coil.

The correct answer is D. The iron ring acts to increase the magnetic field and deliver the flux to the secondary coil. If a substantial number of students do not pick D, a brief review of transformer operation and Faraday’s law is appropriate.
Question 2: Now we can play with the simulation. It is set so the number of turns in the primary coil equals the number of turns in the secondary coil. In a minute, I’m going to increase the number of turns in the primary coil. What will happen to the output voltage?

A. The output voltage will increase.
B. The output voltage will stay the same.

C. The output voltage will decrease.

The correct answer is C. Adjust the simulator so the students see the change in voltage. In this case there is more flux through the primary than the secondary. The voltage is proportional to the time rate of change of the flux and therefore to the number of turns. Students selecting A are using the more- implies-more misconception.
(Assessment Question) Question 3: Now let’s go the other way. I’ve reset the simulator so both coils have the same number of turns. In a minute, I will increase the number of turns in the secondary. What do you think will happen to the output voltage?
A. The output voltage will increase.

B. The output voltage will stay the same.

C. The output voltage will decrease.

The correct answer is A. Adjust the simulator so the students see the change in voltage. In this case there is more flux through the secondary than the primary. The voltage is proportional to the time rate of change of the flux and therefore to the number of turns. If the activity was effective, most students should answer this question correctly.

(Check of Understanding – May be used as homework) Question 4: While the simulator does not allow me to demonstrate this, consider using a DC input voltage. How would the answers to the previous questions change?

A. The answers would be substantially the same.
B. The answers would reverse with more primary turns producing higher output voltage, etc.

C. The output voltage would be zero.

D. Cannot predict the output voltage from the information given.

The output would be zero. Faraday’s law requires a CHANGING flux.

Open Response Question: What is physically required to observe a non-zero voltage across the secondary coil?

