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28  Summary 

The Magnetic Field B 
•  Defined in terms of the force FB acting 

on a test particle with charge q moving 
through the field with velocity v 

 

Magnetic Force on a Current Carrying 
wire  
•  A straight wire carrying a current i in a 

uniform magnetic field experiences a 
sideways force 

•  The force acting on a current element i 
dL in a magnetic field is 

 
Torque on a Current Carrying Coil 
•  A coil (of area A and N turns, carrying 

current i) in a uniform magnetic field B 
will experience a torque τ given by 

A Charge Particle Circulating in a 
Magnetic Field 
•  Applying Newton’s second law to the 

circular motion yields 

•  from which we find the radius r of the 
orbit circle to be 

Summary: 



The Hall Effect 
•  When a conducting strip carrying a current i 

is placed in a uniform magnetic field B, 
some charge carriers (with charge e) build 
up on one side of the conductor, creating a 
potential difference V across the strip. The 
polarities of the sides indicate the sign of the 
charge carriers. 

Orientation Energy of a Magnetic Dipole 
•  The orientation energy of a magnetic dipole 

in a magnetic field is 
 
 
 
 
 
•  If an external agent rotates a magnetic dipole 

from an initial orientation θi to some other 
orientation θf and the dipole is stationary 
both initially and finally, the work Wa done 
on the dipole by the agent is 

 

Summary: 


