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Electromagnetic Induction Andrew Rafael M. Bañas



Introduction Faraday's Law =−



d d  B⋅ A =− dt dt



●



Ф



Magnetic flux



●



B



Magnetic field



●



A



Area



●



ε



Induced electromotive force (EMF), voltage



(1)



Lenz's law ●



An interpretation of the signs and directions indicated Faraday's law.



●



The direction of the induced current associated with the induced EMF is one that will cause a magnetic field opposing the external magnetic field.



●



The direction of the induced magnetic field is not always opposite the direction of the external applied magnetic field. ○



It depends on whether the flux   B⋅ A is decreasing or increasing ■



Change in area



■



Change in magnetic field
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Different cases for the application of Lenz's law Change in the magnetic flux



Direction of induced magnetic field with respect to applied external magnetic field



Increasing



Opposite



Decreasing



Same



Experimental Observations Condition



Induced current?



Bar magnet stationary



NO



Bar magnet is moving



YES



Electromagnet (primary solenoid) is moving



YES



Current in electromagnet is changing (even if YES electromagnet is stationary) Current in electromagnet is steady and the NO electromagnet is not moving



Magnetic field of a solenoid B=0 n I Obtained via Ampere's law,



b



∫a B⋅d l =0 I enc
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●



L = length of solenoid enclosed by the path of integration



●



n = number of turns per unit length



●



nL = number of turns in length L



The presence of a core material makes the solenoid's magnetic field stronger. The magnetic domains of the core material tend to align with the solenoid's magnetic field, hence the overall magnetic field is amplified by some constant, κ. Looking back at Faraday's law B  B :    .



●



Young and Freedman. University Physics 12th Edition



●



Balista et al. Physics 72.1 Lab Manual
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