DO NOT BEGIN THIS EXAM UNTIL TOLD TO START

Name: __________________________________________

ECE 2317

Applied Electricity and Magnetism

Final Exam
May 5, 2011
1. This exam is closed-book and closed-notes notes. A formula sheet is provided. 
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 in the space allowed. 

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

5. Leave answers in terms of the parameters given in the problem. 

6. Show units in all of your final answers. 

7. Circle your final answers. 

8. Double-check your answers. For simpler problems, partial credit may not be given. 

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

10.  Make sure you sign the academic honesty statement on the next page.

Academic Honesty Statement

I agree to abide by the UH Academic Honesty Policy during this exam. I understand that the punishment for violating this policy will be most severe, including the possibility of getting an F in the class and/or getting expelled from the University. 

​​​​​​​​​​​​​​​​​​_______________________________________________

Signature
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Electrostatic Triangle

TABLE OF INTEGRALS 
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TABLE OF COORDINATE SYSTEM FORMULAS
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Problem 1 (25 pts.) 
Give short answers to the questions below.
1) What is the name of the group of electrons that emerges from the base of a thundercloud, and zigzags its way down to earth at the beginning of a lighting strike? 
2) How far above the earth does lightning typically decide exactly what it is going to strike on the earth?

3) In what city is there a museum that houses the original Van de Graaff generator produced by Robert Van de Graaff? 
4) In what city is there the Faraday Museum, in which you can see the first generator ever built by Michael Faraday?
5) When current flows through a conducting object, the object heats up. What is the name of this law?  
6) What is the name of the law that tells us that there is no magnetic charge existing in nature? 
7) What is the name of the equation that the potential function obeys, inside a general region of charge density?
8) Explain briefly why we normally use a material with a high permeability inside of an inductor, instead of using air. 

9) When using the electric stored energy formula involving the potential function, what conditions do we have to impose on the reference point in order to make sure that the answer is correct? 
10) If an object with some conductivity ( is in static steady state, and it is not connected to anything, then the electric field inside of the object must be zero. Give a brief explanation of why this is true. 
Problem 2 (25 pts.)
An infinite slab of volume charge density 
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exists as shown below. Find the electric field vector inside the slab.
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Room for Work 
Problem 3 (25 pts.) 

A power line has a radius of a and is centered at a height of h above the earth, which may be modeled as a perfect conductor at the power-line frequency. The voltage of the power line with respect to the earth is V0.
Calculate the electric field vector on the surface of the earth at an arbitrary value of horizontal distance x.  (You may use any formulas that you wish from the formula sheet to help you.) 
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Room for Work 
Problem 4 (25 pts.) 
A coaxial cable is filled with a lossy material having a relative permittivity (r and conductivity (. Determine the conductance seen between the inner and outer conductors, assuming the cable has a length of h meters. 
Then determine the conductance per unit length of the cable. Show all steps (if you need the capacitance per unit length, then please derive it). 

Draw what the equivalent circuit of a section of coaxial cable looks like that is h meters long, as seen by a battery that is connected between the inner and outer conductors. 
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Room for Work 

Problem 5 (25 pts.) 

A rectangular-shaped conductor has a width w and a thickness h as shown below. The conductor has a relative permeability of (r. Determine the internal inductance per unit length (i.e., per meter in the z direction). Assume that h << w, so there is no variation of the fields in x direction. 
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Room for Work 

Problem 6 (25 pts.) 

An infinite wire carrying a current I is bent at a 90o angle as shown below. Calculate the magnetic field H at a point on the x axis at a distance h from the origin. 
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Room for Work 
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