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Additional Mid1 Review Problems 
 
 
An inner cylinder of radius R aligned along the z-axis carries a surface current of 

0 ˆsin  zK tω . An outer cylinder of radius 2R carries a canceling surface current of 

0 ˆ( sin / 2) zK tω− . Work in the quasi-static limit  and ignore all terms of order 2ω or 
higher. 
 
(a) Start by computing ( )2E R s R< <

r
in terms of 0, ,  and RK ω , and cylindrical 

coordinates. ( )0 0ˆ cos ln /E z RK t s Rμ ω ω=
r

 

   
  
(b) Construct the Poynting vector and show that it satisfies 0t BS u E J∇ • + ∂ + • =

r r rr
 

in the region 2R s R< < . We are ignoring t Eu∂ since we are in the quasi-static 

limit. ( )
2 2

0 ˆsin cos ln /o R KS t t s R s
s

μ ω
ω ω= −

r
 

   
 
(c) Verify that 0t BS da u d E K daτ• + ∂ + • =∫ ∫ ∫

r r rr
for a cylindrical shell with 

2s R> and length zΔ . ( ) 2 2
0 0 2 ln 2 cos sinE K da z R K t tπ μ ω ω ω• = − Δ∫

r r
 

  
  
  
 


