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CHAPTER 1 
Prob. 1.1 
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Prob. 1.2   Let   U V A  and apply Stokes’ theorem. 
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Since  0,V   
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Prob. 1.3 
Using divergence theorem, 
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Prob. 1.4   If 0 ,vJ =  then Maxwell’s equations become 
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Since  0  � A  for any vector field A, 
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Showing that (1) and (2) are incorporated in (3) and (4).  Thus Maxwell’s equations can 
be reduced to curl equations (3) and (4). 
 
Prob. 1.5    If  0 ,v J  
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Prob. 1.6   
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Prob. 1.7   
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Prob. 1.8  
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which is the given H.  Since all of Maxwell’s equations are satisfied by the fields, they 
are genuine EM fields. 
 
Prob. 1.9 
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Prob. 1.10    
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Prob. 1.11 
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Prob. 1.12 
The surface current density is 
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Prob. 1.13 
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Prob. 1.14 
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Prob. 1.15 
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which consists of four plane waves. 
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Or 
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Prob. 1.16 
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(b)    2 90 4Re(20 10 )
oj x j j t j x j tV e e e e e      

 2 90 4 2 420 10 20 10
oj x j j x j x j x

sV e e e j e e          
 
Prob. 1.17 
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Prob. 1.18   Assuming the time factor j te  , equation 
 

 
2

2
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 
 

  
 

E JE  

becomes    
 2 2

s s sj    E E E  
or 
   

2 ( ) 0s sj j     E E  
For conducting medium,  �  so that 
 

2 0s sj  E E  
 
Prob. 1.19 
 
Let  Re( ), Re( ),j t j t

s se V V e  A A  etc 
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2

2
2

s

s

j
t

t











 



A A

A A
 

Similarly,  
 

2
2

2 s
V V
t




 


 

Substituting these into eqs. (1.42) and (1.43), we obtain 

 
2 2

2 2

vs
s s

s s s

V V  


  

   

   A A J
 

But   2 2k   .  Thus, 
2 2

2 2

vs
s s

s s s

V k V

k





   

   A A J
 

 
Prob. 1.20 
 

(a) a = 1,  b = 2,  c = 0, 
  b2 – 4ac = -16 

Hence, it is elliptic. 
(b)   2 21, 0, 1,a y b c x      
  2 2 24 4( 1)( 1) 0b ac x y       
Hence it is elliptic. 
(c )   21, 2cos , (3 sin )a b x c x       
  2 2 24 4cos 12 4sin 16 0b ac x x       
Hence it is hyperbolic. 
(d) 2 2, 2 , ,a x b xy c y     
  2 2 2 2 24 4 4 0b ac x y x y     
Hence it is parabolic. 
 
Prob. 1.21 
 
(a)    2, 0, 0, 4 0;  i.e. it is parabolic.a b c b ac      
(b)    21, 0, 0, 4 4;  i.e. it is elliptic.a b c b ac       

(c)    
22 2

2 2 0
x y

    
    

 

   21, 0, 1, 4 4;  i.e. it is elliptic.a b c b ac       
 


