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ELEE 2317

Applied Electricity and Magnetism

Final Exam

May 4, 2000

PART B
1. This exam is closed book and closed notes.  A calculator and 3 (8.5  ( 11 inch ) crib sheets may be used. 

2. Show all of your work.  No credit will be given if the work required to obtain a solution 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 final answers.

6. Circle your final answers.

7. If you have any questions, ask the instructors.  You will not be given credit for work based on an incorrect assumption.

8. You have a total of 180 minutes to complete the exam (parts A, B, and C).


      _____/15  Prob. 1


      _____/15  Prob. 2


    Total  _______/30
Problem 1 (15 pts)

Below are listed (in random order) steps for finding the inductance and capacitance per unit length for a coaxial line with a hollow center conductor of radius a and a thin outer conductor of radius b.

i) Determine the stored magnetic energy per unit length.  

ii) Use Gauss's Law to determine the electric field between the conductors (sketch a figure showing the correct Gaussian surface). 

iii) Assume a total current 
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 [A] is carried on the surface of the inner conductor and a return current of the same magnitude is carried on the outer conductor. 

iv) Divide the charge per unit length by the potential difference between the conductors. 

v) Use Ampere's Law to determine the magnetic field between the conductors (sketch a figure showing the correct Amperian path).

vi) Assume a total effective line charge density of 
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[C/m] on the center conductor and 
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 [C/m] on the outer conductor. 

vii) Divide twice the stored magnetic energy per unit length by the current squared. 

viii) Integrate the electric field to obtain the potential difference between the conductors.  

Write in the step number below in the proper order to compute the inductance per unit length, 
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, and after each step, carry out the calculation as indicated (if any). 
Step 1 ______

Step 2 ______

Step 3 ______

Step 4 ______
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 = ________________

Room for additional work

Problem 2 (15 pts)

A rectangular loop is centered between two infinite, parallel wires as shown in the figure.  The wires are spaced a distance d apart and carry a current 
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 as shown, and form a “loop” closed at infinity. Assume that all wires have a negligible radius.

Find the mutual inductance between the pair of loops.
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Room for additional work
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