Faradays Electromagnetic Lab – Generating Electricity
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Prior Knowledge – The students should know:

· What current is
· That there are 2 poles in a magnet

· The basic rules of magnetism

· Bi-polar

· Rules for attraction and repulsion

· Basic magnetic field shape

· That a compass can trace the magnetic field lines
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Activity & Simulation Instructions-
· This assignment is intended as an assignment the students will complete outside of class either at home or in a library.

· Talk about the balls moving in the wire representing the current and the faster they travel the greater the current.

· Talk about the field meter and how the top measurement gives the overall field strength.  For you advanced learners talk about the angle Ө, and the force acting as a vector which is why there are the x and y components for     .You might also what to tell them about the unit G standing for Gauss, the scientific unit of magnetic field strength
· Talk about how the yellow lines around the light bulb indicate that electricity was generated and that the longer the lines the greater the current

Learning Goals – The students will:

· Develop an understanding of how electricity can be generated using a magnetic field

· Develop an understanding of how varying conditions influence the amount of electricity generated.  These conditions include:
· The number of coils

· The area of the coils

· The speed of the magnet

· The polarity of the magnet

· The strength of the magnetic field
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Background – Electricity is vital to our everyday life in the modern in the industrial world.  Most electricity is generated by using magnets.  Today we will look at what a magnetic field needs to do to create electricity.
Learning Goals – The students will:

· Develop an understanding of how electricity can be generated using a magnetic field

· Develop an understanding of how varying conditions influence the amount of electricity generated.  These conditions include:

· The number of coils

· The area of the coils

· The speed of the magnet

· The polarity of the magnet

· The strength of the magnetic field

Procedure – do the following activity using this web site 

http://www.colorado.edu/physics/phet/simulations/faraday/faraday.jnlp 
1. Getting started.  Open the website listed above and on the top of the screen select the tab marked Pickup Coil.
2. Make observations & draw conclusions.  Add a field meter to the default screen and drag that field meter so it measures the magnetic field in the middle of the pickup coil. Your screen should look something like what you see to the right, on Screen 1.  When the light bulb lights up it indicates the electricity has been generated.  Grab the magnet and move it around and observe what happens to the strength of the magnetic field and to the light bulb.  Based on your observations what conditions must happen for electricity to be generated.

3. Make observations & draw conclusions.  Move the magnet back and forth, fast and then slow.  What general rule can you make about the speed of the magnet and electrical generation?
4. Make observations & draw conclusions.  Leave the magnet in just one place and using the button on the right control panel of the applet, flip the polarity of the magnet.  Flip the polarity of the magnet fast then slow and observe the amount of electricity that is generated.  What general rule can you make about changing the polarity of the magnet and electrical generation?
5. Make observations & draw conclusions.  Leave the magnet in just one place and using the slide on the right control panel of the applet, change the strength of the magnet.  Change the strength fast then slow and observe the amount of electricity that is generated.  What general rule can you make about changing the strength of the magnet and electrical generation?
6. draw a conclusion.  based on the rules that you developed in steps 2-5, write a general rule about changing magnetic fields and electrical generation.
7. Make observations & draw conclusions.  Change the number of loops and then generate electricity by changing the magnetic field.  What general rule can you make about the number of loops in the pickup coil and electrical generation?
8. Make observations & draw conclusions.  Change the area of the loop and then generate electricity by changing the magnetic field.  What general rule can you make about the area of the loop in the pickup coil and electrical generation?
Apply what you learned.  
1. You are to design a generator to create electricity that produces the maximum amount of electricity possible.  Make a list of the different design features you would include in your generator
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