DO NOT BEGIN THIS EXAM UNTIL TOLD TO START

Name: __________________________________________

Student Number: _________________________________

Instructor: ________________________________________

ELEE 2317

Applied Electricity and Magnetism

Final Exam, Part B

Dec. 6, 2000

1. This exam is closed book and closed notes. A calculator and three-page formula sheet 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 exam 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, and express your answers in terms of the parameters given in the problem. 

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 180 minutes.
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 ROOM FOR EXTRA WORK 

Problem 1B (20 pts)

An engineer measures the resistance R between the inner and outer conductors of a coaxial cable, which has a length of L. The inner and outer radii of the coax are a and b, respectively. The engineer then wishes to know the conductivity of the material inside the coax, from this measurement. 

Derive a formula for the conductivity ( of the material inside the coax, in terms of the measured resistance R and the dimensions of the coax.
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Problem 2B (20 pts)

A power line of radius a is at a height h above the ground, which may be modeled as an infinite ground plane at y = 0. 
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a) Calculate the voltage drop VAB between the line and the ground, assuming an effective line charge density 
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 [C/m] on the line. (A is the line, B is the ground.)

VAB:_________________________________________________[        ]
b) Assuming that the air has a breakdown field strength of Ec [V/m], calculate the maximum voltage 
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 that can be placed on the line before the air will break down.
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Problem 3B (20 pts)

Determine the magnetic field H at the point (x, 0, 0) due to the infinitely long wire in the z = 0 plane with two right-angle bends, as shown below (the wire goes to infinity in the -x and +x directions).   Find separately the fields 
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 due to each of the segments labeled #1, #2, and #3, respectively, and then find the total H by superposition.


Helpful integral:
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