Electrodynamics I 422521   First Exam  Fall 2010.

Prof. Dr. Sami M. Al-Jaber
This is a closed book exam.

Note: All questions have the same weight (25 Points each).
1. The solution of Lapalce's equation in cylindrical coordinates for z- 

       independent problem is:
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      Consider a long hollow conducting cylinder of radius R whose  

      lengthwise halves are kept at potentials 
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. Find the potential  

      inside the cylinder.

2. Derive an expression for the electric potential in terms of Green's function. You may use Green's first identity:

[image: image3.wmf]

 EMBED Equation.3  [image: image4.wmf]da

n

x

d

S

V

ò

ò

¶

Y

¶

F

=

Y

Ñ

·

F

Ñ

+

Y

Ñ

F

3

2

]

[

r

r


3. The Green's function for a point charge outside a grounded conducting sphere of radius a is given by:
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Where 
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If the point charge is removed and the sphere is surrounded by a charge density given by 
[image: image7.wmf])
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. Find the electric potential outside the sphere at a point z on the z-axis.
4. a. Write down two basic differential equations that determine the electrostatic  

        field 
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     b. A thin cylindrical conducting shell of radius R with axis along the z-   

         axis and extends from 
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. It carries a charge per unit length 
[image: image10.wmf]l

.  

         Write the charge density 
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     c. Consider a sphere of radius R carries a total charge Q which is  

        distributed according to a charge density 
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, with C is a  

        constant and n an integer. Give condition on n for this charge density to  

        be physically acceptable. 

    d. A point charge of charge q > 0 is outside a conducting sphere which  

        carries a total charge Q > 0. Is the force between the point charge and  

        the sphere attractive, repulsive, or both? Explain.
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