
Overall Story
Magnetic fields are generated by moving 
charges
These fields can exert a magnetic force on 
other moving charged particles and objects.
Changing magnetic fields can induce
currents and vice versa.



Magnetic Force and Charges
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Magnetic Force and Currents
For a straight wire in 
a uniform field
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Sources of Magnetic Field
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Natural Sources of Magnetism
Orbital Magnetic Moment 

of an Electron
Spin Magnetic Moment 

of an Electron

Ferromagnetism Paramagnetism Diamagnetism

Induced orbital 
magnetic moment

Induced internal field
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Magnetic Flux



Faraday’s and Lenz’s Laws

The polarity of the induced emf is such that it tends to produce 
a current that creates a magnetic flux to oppose the change in 
magnetic flux through the area enclosed by the current loop.
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Motional EMF
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Inductance
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LC Oscillators
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RLC Circuits
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Transformers
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