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Answer  all  Questions.

Problem (1)  [12 points]
A capacitor consists of two concentric conducting spheres of radii a and b where b>a. The dielectric material between the conducting surfaces has a relative permittivity 
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 where 
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 is measured from the center. Determine the capacitance of the capacitor..
Problem (2-a)  [12 points]
 The filamentary current loop shown in Fig 2-a consists of line segments and semi-circles whose centers are at the origin. Determine the magnetic field intensity 
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at the origin in terms of  a , b , and I.
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                                                                                                                         Fig. 2-a.
Problem (2-b)  [12 points]
Consider an infinitely long conducting cylinder of radius a which carry a uniform current density
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. A coaxial cylindrical surface of radius b (
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(a) Find the magnetic field everywhere.

(b) Find the ratio between 
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 and 
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which results in zero magnetic field for 
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    Fig. 2-b
Problem (3)  [9 points]

A current sheet of 
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 kA/m separates two regions at 
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. Region 2, 
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, has a magnetic field intensity 
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 kA/m and a relative permeability of 200. If  region 1, 
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, has a relative permeability of 1000, determine the magnetic field intensity in this region.
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