DO NOT BEGIN THIS EXAM UNTIL TOLD TO START

Name: __________________________________________

Student Number: _________________________________

Instructor: ________________________________________

ELEE 2317

Applied Electricity and Magnetism

Exam 2

Nov. 13, 1999
1. This exam is closed book and closed notes. No calculators or  computers of any kind are allowed. 

2. Show all of your work. No credit will be given if the work required to obtain the solutions is not shown. 

3. Perform all your work on the paper provided. 

4. Write neatly. You will not be given credit for work that is not easily legible.

5. Show units in all of your final answers. 

6. Circle your final answers. 

7. If you have any questions, ask the instructors. You will not be given credit for work that is based on a wrong assumption.

8. You will have a total of 90 minutes.
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 ROOM FOR EXTRA WORK 

Problem 1 (20 pts)  

A possible electric field is given as 
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a. Determine 
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 and use it to decide whether integrals of the form
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are independent of the path. 
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For this problem line integrals of 
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 (circle one) (are, are not) independent of the path because (give reason) 

_______________________ 

b. If 
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is path independent, find a potential
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such that 
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c. Evaluate the line integral 
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 where C is the path from (0,0,0) to (2,
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,0).

Answer _________________________

ROOM FOR EXTRA WORK 

Problem 2 (20 pts)  

A conducting sphere of radius 
[image: image12.wmf]a

 is surrounded by spherical dielectric shells of radius 
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 and 
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 with permittivities of 
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and 
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, respectively.   A conducting shell of radius 
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 surrounds the dielectric shells.
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a. Assume a appropriate charge on the conductors and find the electric fields in the region between the two conductors.

Charge assumed on which conductors:________________________________
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in region 1:____________________________
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in region 2:____________________________

b. Determine the potential difference between the inner and outer conducting shells.

Potential difference :____________________________

c. Use the definition of capacitance to determine the total capacitance of the structure. 

Capacitance:_____________________________________________

The capacitance can be written as the (circle one)(series, parallel) combination of two capacitors.

d. Find the total energy stored in the system (by using any method). 

Stored energy:_____________________________________________

ROOM FOR EXTRA WORK

Problem 3 (20 pts)  

1. A spehrical conductor of radius a is suspended at a height h above an infininte conducing ground plane (h is the distance from the ground plane to the center of the sphere). The air outside the sphere has a dielectric breakdown of 3.0 [MV/m]. The height h is much larger than the radius a, so that the charge density on the sphere may be assumed to be uniform.

2. Determine the maximum charge 
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that can be placed on the sphere before dielectric breakdown will occur. (Do not neglect the effects of the ground plane!) 

3. Determine the voltage drop between the sphere and the ground plane when a charge 
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is on the sphere.

 

ROOM FOR EXTRA WORK

Problem 4 (20 pts)  

A hollow spherical shell of uniform charge density 
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 [C/m2], having a radius a, is in free space. 

1. Determine the potential function both inside and outside the shell, assuming that the potential at the center of the shell is zero Volts. 

2. What is the voltage drop between the center of the sphere and a point outside the sphere at a distance 
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 from the center? (That is, calculate VAB, where A is at the center of the sphere and B is at 
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ROOM FOR EXTRA WORK

Problem 5 (20 pts)  

A slab of uniform charge density 
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 [C/m3] is situated in free space above an infinite perfectly conducting ground plane (at x = 0), as shown below. The thickness of the charge slab is h. The potential at the ground plane is taken as zero Volts. 

1. Give a convincing argument as to why the electric field above the slab (
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) should be zero. 

2. Use the result from the previous part, along with the boundary condition on the ground plane, to solve for the potential function inside the slab (
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<

<

x

h

) using Poisson’s equation. 
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