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PHYS 301 
Electricity and Magnetism

Dr. Gregory W. Clark

Fall 2019

Today!

Magnetic fields

Force Law

Law of Biot‐Savart

Ampere’s Law
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electrostatics magnetostatics

magnetostatics

The Lorentz Force Law

• In the presence of both electric and 
magnetic fields,     and     , a charge, Q will
experience a force

where   is the velocity of the charge, Q. 

E


B


( )F Q E v B  
  

v


• NOTE THAT …

Magnetic fields do no work!

They may alter the direction a particle moves

but they cannot – but they cannot alter its speed!
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The magnetic force on a current carrying 
wire (due to an external magnetic field) is

where

( )F I dl B 
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magnetostatics

for constant I

[for steady currents!]
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Or, more generally, 
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The Law of Biot-Savart
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“locally,” the magnetic field for a 
current‐carrying wire looks like this:

Expectations:
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= 0
why?!

= 0
why?!

One of Maxwell’s equations – Fundamental!!
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magnetostatics


