
On the Laws of Induction:  
Faraday’s Flux Rule versus the Lorentz Force 

 
Part 1: 
 
 Faraday’s experimental observations led to the flux rule for circuits, i.e., the discovery 
that in a region where the magnetic field is changing in time, electric fields are generated. It can 
be stated mathematically as 
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where Γ is any closed circuit and φΜ is the magnetic flux through the surface bounded by Γ. The 
integral on the left is the emf, and that on the right is the negative of the flux linked by the 
circuit. 
 
The non-conservative nature of the induced electric potential can be regarded as a fictitious 
voltage in Faraday’s law (in the same line of thinking as fictitious forces are used in non-inertial 
frames of reference). In viewing motion, often we put ourselves in the moving frame of 
reference, if the motion looks easier in that particular frame. This scheme avoids the introduction 
of voltmeters in a multiple connected region. 
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Part 2: 
 

What is the force acting on a stationary, point-like charge in the presence of a time-
varying magnetic field produced by a coil? 
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If the charge is stationary then: 
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where represents the position of the charge with respect to the center of the coil.  r

 


