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Jim Stiles The Univ. of Kansas Dept. of EECS 

Special Problem 8-3.7 
 
In free-space there exists a circular cylinder of radius 2 m, infinite 
length, and centered along the z- axis. 
 
On the surface of this cylinder, there exists a surface current 
density: 
 

( ) ˆ ˆ2 3 /s zr A mφ= +J a a  
 

Inside the cylinder, there exist a magnetic field: 
 

( )2 ˆ5 /zr A m=H a  
 

Outside the cylinder, the exists a magnetic field of the form: 
 

( )1 ˆ ˆ /z
Ar B A mφρ

= +H a a  

 
where A and B are unknown scalar values. 
 
 
Apply boundary conditions to determine the unknown scalar values A 
and B. 


