
Electromagnetic Theory I
Spring 2002 Exam II

Name__________________________

  

 

1. (10 pts) Assuming a uniform current distribution throughout the center conductor, and an
infinitely thin outer conductor, find the magnetic field

inner outerintensity (H) for all r.  Total current I  = I  = 0.01
A.

2. (4 pts) If the leakage resistance of the cable dielectric in problem 1 is 10 MW, and the

odielectric has F = 3.5 @ 10  S/m, e = 4 e , what is the cable capacitance?-12



3. (4 pts) If the cable in problem 1 is charged so the inner conductor carries 5 mC, how long will
it take for the charge to dissipate?  Where does the charge go?

4a. (2 pts) Diagram the magnetic field induced by a straight wire carrying a DC current.

4b. (3 pts) Diagram how electric current might flow in a bar magnet to create its magnetic field.

4c. (2 pts) Postulate what might exist inside Earth’s core to create Earth’s magnetic field.

5. (2 pts) What happens in a dielectric at the atomic or molecular level when the dielectric
strength of the material is exceeded?



6. (10 pts) Suppose a VanderGraaf generator head (a conducting sphere of radius a) is charged to

v othe point of ionizing, so a volume charge distribution r  = r  a /r  C/m  exists at r>a.  Find the2 2 3

electric field strength throughout all r.

7. (4 pts) List two physical factors that determine the permittivity of a medium.  (OR: if one
material has relative permittivity = 5, and another 10, name two physical differences you might
expect to find between the two materials.)



8. (5 pts) Carefully sketch electric field (flux) lines and equipotentials for the geometry below,
assuming lines are conductors.  Indicate where E is strongest and weakest.

9. (4 pts) A superconductor has F = 4 S/m, or as close as makes no difference.  Aluminum has F
= 3.5@10  S/m at room temperature, but at 4K it superconducts.  Since it hasn’t gained or lost7

electrons in getting cold, what may have changed inside the metal to bring about this change in
F?

Survey question: Please circle your answer.
If an astronaut drops a pen on the moon, it will:

a) fall to the ground.
b) float in place.
c) drift away.
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