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(the integral is split because the expression for E
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is different in the two regions r a and r a ).
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b) The potential at the surface of the sphere is clearly
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Problem 5.23
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[The surface is circular, so it is easier to use cylindrical coordinates than rectangular coordinates].
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Problem 5.34

b) The boundary is the x z plane. Therefore the tangential and normal components of 1E


are:

1 10 12t x zE a a 
  

and 1 6n yE a
 

2 1 10 12t t x zE E a a  
   

2 1 0n n sD D    (the boundary is charge free)

2 1n nD D   2 2 1 1n nE E   1
2 1

2
n nE E


  0

2
0

3 ( 6) 4
4.5nE 


  

2 2 2 10 4 12t n x y zE E E a a a     
     

(Answer)

To find the angle that 2E


makes with respect to the y - axis:

2 10 12t x zE a a 
  

 2 2
2 10 12 244 15.62tE     (Magnitude of the tangential component)

2 4n yE a
 

 2 4nE  (Magnitude of the normal component)

1 12
2

2

15.62tan ( ) tan ( ) 75.64
4

ot

n

E
E

      (Answer)

c) 21
2ew E

In region 1  2 2 2 3
1 0 0

1
(3 )[10 ( 6) 12 ] 420 3.72 /

2ew nJ m     

In region 2  2 2 2 3
2 0 0

1 (4.5 )[10 ( 4) 12 ] 585 5.177 /
2ew nJ m     



Problem 6.1
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Another way to solve this problem is to use Poisson's equation:
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Problem 6.5

La Place's equation states that 2 0V 
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