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Problem set # 8, March 3 – 7 

20. (due March 5) The cross section of a coaxial cable is shown in 

the following figure. The inner and outer conductors carry 

equal currents in opposite directions along the z-axis. The 

currents are distributed uniformly in the conductors. The 

conductors are separated by an insulator with susceptibility χm. 

(a) What are   

!  

r 
H ,

r 
B ,

r 
M in the cable?  

       (b) Find the bound currents and the total bound current in the    

            cable. 

 

                     



21. (due Mar 7) An infinite slab parallel to the xy plane, between   

z = –a and z =a,  is made of a conducting material with 

magnetic susceptibility χm.  It carries a free volume current 

density 
  

! 

r 
J f = J

0

z
a

ˆ x . Outside the slab is vacuum. 

       (a) Find   

! 

r 
H ,

r 
M ,

r 
B  both inside and outside the slab; 

       (b) Find all the bound currents and the net bound current. 

 

22. (due Mar 7) A sphere of a conducting material with 

permeability µ is placed in a uniform magnetic field   

! 

r 
B = B0ö z , 

where B0 is a constant. Prove that the solution of   

!  

r 
B , as derived 

in the class, satisfies the boundary condition at the surface 

  

! 

r 
B out "

r 
B in = µ

0

r 
K b # ˆ n . 

 

23. (due Mar 17) Prob. 7.1 AND review Chap 2.2-2.3 (Gauss’s law   

and electric potential). 


