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Electricity and Magnetism 
Topic Covered: Magneto-static 
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This term defines E. 

There are electromagnetic forces that depend on the velocity of 
a charge in given fields, and these forces are perpendicular to v.  
This term defines a field “B”, which is the macroscopic magnetic 
field, or “Magnetic Induction”. 

Lorentz force 
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Cyclotron motion: charge moving in a magnetic field. 

Lorentz force provides centripetal force 

Momentum 
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Cycloid motion.  Charge accelerated by an E-field in a perpendicular magnetic 
field. 
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y 

=
Q 

Equation of 
motion, 
Newton’s 
second law: 

 
Define the “cyclotron 
frequency”: 

Take time derivative of the first equation and 
substitute into the second equation 
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Initial conditions 
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This is the equation of a circle with 
a moving center  
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No work is done by magnetic forces  

dl = v dt 

Q v 

= 0 
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