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Relative motion between magnetic field lines and materials can induce emfs 
 
emf more correctly defined 
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Motional emf occurs when dragging charges through a 
background magnetic field sets up a potential difference that can 
be used to drive a current. 
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Induction occurs when dragging magnetic field lines across a 
material can set up an electric field pattern of non-electrostatic 
origin that can push charges to circulate in a loop.  
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When the number of magnetic field lines threading a loop changes, an emf is induced around that loop. 
 
Magnetic flux is proportional to the number of 
magnetic field lines threading a surface. 
 

 

 
Uniform magnetic field through finite planar area 
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Possibly-varying magnetic field and/or possibly-
varying area orientation 
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When the number of magnetic field lines threading a loop changes, an emf is induced around that loop. 
 
Faraday’s law means that change over time in the number of magnetic field lines 
threading a loop induces an emf.  
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Lenz’s law specifies the direction of the induced emf/current. 
Lenz’s law in terms of mechanics 
Energy is conserved. External work 
must be delivered to sustain the 
motion that induces a current.  
1. If the motion of an object being 

dragged through a magnetic 
field is the cause of the induced 
emf/current, state the direction 
of this motion.  

2. State the opposite direction. 
This is the direction of the 
magnetic force (provided by the 
background magnetic field) 
acting on the induced current. 

3. Use the appropriate RHR to 
determine the direction of the 
induced current. 

Lenz’s law in terms of flux through a loop 
Change in magnetic flux is opposed. The 
induced emf will have a sense of circulation 
so that, if it were to drive an induced 
current, that induced current would 
contribute an additional change to the 
magnetic flux that would oppose the 
change in magnetic flux that induces  
the emf.  
1. Describe change of magnetic flux that is 

inducing emf/current in the first place. 
2. Counteract this change in magnetic flux: 

Point your right thumb in the direction 
opposite the direction in which the 
magnetic flux increasingly threads loop.  

3. The fingers of your right hand curl in the 
direction of the induced emf/current. 

 

 


