Generators and Motors Quiz Answer Key
Key Equations
[image: emf = -\frac{\Delta \Phi}{\Delta t}&& \text{Faraday's Law of Induction} ]
[image: \Phi = N \vec{B} \cdot \vec{A} &&\text{ Electromagnetic Flux} ]

1. Choose the best answer.  Electric motors work by harnessing the energy of
a) Magnetic attraction
b) Changing magnetic fields
c) Changing electric fields
d) Voltage differences
2. Explain three different ways of creating electricity (inducing a current) without using a battery.
A changing flux of magnetic field will induce a current.  This can be done by changing the area or orientation of a loop that lies in the magnetic field, changing the direction or magnitude of the magnetic field, or moving the loop in or out of the B-field.
3. According to the conservation of energy, energy cannot be created or destroyed.  How does a generator ‘create’ energy?
Generators take mechanical energy and transform it into electric energy.
4. A coil of wire is suspended on two hooks in the air.  You have a magnet in your hand.  What do you do to get current to start flowing? Name two ways.
Move the magnet towards and away from the loop OR move the loop closer or farther, or spin it so that the open side is facing it and then the closed side.
5. You want to set up a generator to run your own small lightbulb at home without a battery.  What materials do you need?
Magnet, wire, light bulbs
6. You have a coil of wires with 100 loops standing upright on a table.  You drop a magnet into the tube of wires.  What direction will the current flow as it is falling?
Counterclockwise – it creates a current that will oppose the changing magnetic field.
7. Consider the scenario from question 6. You reach in and take out the magnet very slowly.  How will the induced current be different than when it fell in?
The current will be flowing the opposite direction, and it will be much lower current because the change in time is large, so the emf is low. 
[image: ]
Image Source: http://phet.colorado.edu/sims/faraday/generator_en.jnlp
Figure 1: A hydroelectric motor.  Use this image to answer questions 8 - 10.
8. Consider Figure 1.  Explain all the steps of how falling water can create electricity to light a bulb.
Water is falling because of gravitational potential energy.  This mechanical moving energy pushes down on a lever that changes the physical orientation of a magnet.  This magnet’s magnetic field is now changing because it is moving.  The loop on the right is ‘catching’ the magnetic flux of the magnet, which is constantly changing because the magnet is moving.  A change in magnetic flux in this loop will create a flow of electricity in the loop according to the right hand rule.  This will allow current to flow through a light bulb which lights the bulb.
9. Is the motor in Figure 1 generating DC or AC current? Explain how you know.
The motor is creating AC current because the magnetic field is increasing then decreasing then increasing then decreasing, thus creating positive current, then negative current, etc.  The direction switches each time.
10. What could you change about the loop of wire that would make this generator more powerful?
[bookmark: _GoBack]Make it larger or add more coils of wire
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