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Induction



Problem:

• A wire loop with radius 3.4 cm is placed in a 
uniform magnetic field of strength 0.88 T with 
the plane of the coil perpendicular to the 
field. The loop is rotated by 180° about the 
shown axis in 0.22 s. What is the average 
induced EMF in the coil?
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Relevant ideas:

• Faraday’s law relates the EMF generated to 
the rate of change of magnetic flux.
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the rate of change of magnetic flux.

• The orientation of the loop with respect to the 
flux lines changes under rotation. The B field is 
constant, and the area is fixed.



Relevant ideas:

• Faraday’s law relates the EMF generated to 
the rate of change of magnetic flux.

• The orientation of the loop with respect to the 
flux lines changes under rotation. The B field is 
constant, and the area is fixed.

• EMF at all times obtainable using uniform 
rotation; the average can be found from the 
flux difference for initial and final orientations. 
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Equations associated with ideas:
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• Calculate the magnetic flux for the initial 
orientation.
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Strategy

• Calculate the magnetic flux for the initial 
orientation. 

• What is the flux after rotation by 180° ?

• It has the same magnitude, but opposite sign.

• This change occurs in a known time, i.e., the 
average flux change can be calculated.
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