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SPH3U: Electricity and Magnetism 

AC/DC Electric Generators 
 
In an earlier lesson we investigated how a DC motor could be made with an alternating the current in a loop of wire in 
an external magnetic field. Using the 3rd RHR, we discovered that there would a force applied on the loop causing it to 
rotate.  Generator utilize the reverse process. With an external force being applied on the loop of coil it could induce a 
current in the wire.  
       
Let use investigate how current can be produced in an AC electric generator. At any point the direction of the current 
in the loop can be determined by Lenz’s law. The induced current will always produce a force on the loop that 
impedes its rotation. Using Lenz’s law determine the direction of the current in each figure. 

  
  

  
  

 
The turning of a coil in a magnetic field produces voltages in both sides of 
the coil which add. Since the area of the loop exposed to the magnetic field 
changes sinusoidally with the rotation, the generated voltage is sinusoidal 
or AC. This process can be described in terms of Faraday's law when you 
see that the rotation of the coil continually changes the magnetic flux 
through the coil and therefore generates a voltage. 
 
Since the current must change directions it must pass through zero. This 
occurs twice per rotation and the current is described by the function 
below.  

 
In North America we rotate our generators at 60 Hz while in Europe the 
generators rotate at 50 Hz. Regardless twice per cycle the voltage and 
current goes to zero. The flicker in lights that this causes is simply too fast 
for our eyes to detect.  
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DC electrical generators work in a similar fashion, except they utilize the commutator to insure the current stays 
flowing in the same direction. Just like in the AC generators, at any point the direction of the current in the loop can be 
determined by Lenz’s law. The induced current will always produce a force on the loop that impedes its rotation. 
Using Lenz’s law determine the direction of the current in each figure. 
 

  
  

  
  

 
Using the above figures determine how the current in the wires change over time. Does the current every reverse?  
 
 

 


