Conceptual Physics 

Electromagnetic Induction & Transformers

1. If your metal car moves over a wide, closed loop of wire embedded in a road surface, will the magnetic field of the earth within the loop be altered?  Will this produce a current pulse?  Can you think of a practical application for this at a traffic intersection?

2. At the security area of an airport, you walk through a weak magnetic field inside a coil of wire.  What is the result of a small piece of non-magnetized iron on your person that slightly alters the magnetic field in the coil?

3. What is the primary difference between an electric motor and an electric generator?

4. Does the voltage output increase when a generator is made to spin faster? Explain.

5. If you place a metal ring in a region where a magnetic field is rapidly alternating, the ring may become hot to your touch. Why?

6. Two separate but similar coils of wire are mounted close to each other, as shown below.  The first coil is connected to a battery and has a direct current flowing through it.  The second coil is connected to a galvanometer.  What do the galvanometer reading show when the current in the first coil is increasing? Decreasing? Remaining steady?



7. How does the current in the secondary coil of a transformer compare to the current in the primary when the secondary voltage is doubled?

8. In the circuit shown, how many volts are impressed across and how many amps flow through the light bulb?




9. In the circuit shown, how many volts are impressed across and how many amps flow through  the secondary coil?




10. Will lamp A be lit in this circuit?  Defend your answer.







11. Your friend says that, according to Ohm’s law, high voltage produces high current.  Then your friend asks , so how can power be transmitted at high voltage and low current in a power line?  What is your illuminating response?

12. When a bar magnet is dropped through a vertical length of copper pipe, it falls noticeably more slowly than when dropped through a vertical length of plastic pipe, Why?

Transformers
1. An ideal step-up transformer’s primary has 50 turns.  Its secondary has 1500 turns.  The primary is connected to an AC generator having an EMF of 120 V.

a. Calculate the EMF of the secondary.

b. Find the current in the primary circuit if the current in the secondary is 3.0 A.

c. What power develops in the primary?  In the secondary?

2. The secondary of a step-down transformer has 50 turns.  The primary has 1500 turns.

a. The EMF of the primary is 3600 V.  What is the EMF of the secondary?

b. The current in the primary is 3.0 A.  What current flows in the secondary?

3. A step-up transformer has 300 turns on its primary and 90,000 turns on its secondary.  The EMF of the generator to which the primary is attached is 60.0 V.

a. What is the EMF in the secondary?

b. The current flowing in the secondary coil is 0.50 A.  What current flows in the primary?

4. A step-down trasformer has 7500 turns on its primary and 125 turns on its secondary.  The voltage across the primary is 7200 V.

a. What voltage is across the secondary?

b. The current in the secondary is 36 A.  What current flows in the primary?

5. A step-up transformer is connected to a generator that is delivering 120 V and 100 A.  The ratio of the turns on the secondary to the turns on the primary is 1000 to 1.

a. What voltage is across the secondary?

b. What current flows in the secondary?

6. In a hydroelectric plant, electric energy is generated at 1200 V.  It is transmitted at 240,000 V.

a. What is the ratio of the turns on the primary to the turns on the secondary of a transformer connected to one of the generators?

b. One of the plant generators can deliver 40.0 A to the primary of its transformer.  What current is 

flowing in the secondary?

7. The primary of a transformer has 150 turns.  It is connected to a 120 V source.  Calculate the number of turns on the secondary needed to supply the following.

a.  600 V

b.  30.0 V

c.  6.0 V
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