
Electromagnetic Theory I
Spring 2002 Exam III

Name__________________________

  

 

1. (10 pts) Assuming a uniform current distribution throughout the center conductor, and an

innerinfinitely thin outer conductor, find the magnetic field intensity (H) for all r.  Total current I  =

outer-I  = 0.01 A.

1 22. (4 pts) Given that I (t) = 0.3t A, in what direction does current I  flow?  Can moving loop 2
change the direction of this current, and if so, how should it be moved?



3. (8 pts) Draw the equivalent electrical circuit and calculate the component values for the

Rmagnetic circuit below.  Use N = 2000, I = 0.5 A, m  = 1000 for bar and magnet, and the gap is 2
mm wide.  Assume the cross-sectional area = 5 cm x 2 cm is constant for magnet and bar.  All
lengths given are mean (average) lengths.

4. (6 pts) Determine the maximum mass the electromagnet can lift;  g = 9.81 m/s .2



5. (2 pts) The figure shows a Faraday disk generator.  Given the indicated steady rotational

emfvelocity w and steady magnetic flux density B, what is the polarity of the voltage V ?

6. (6 pts) If the outer radius of the shaft is a, the outer radius of the disk is b, find the equation for
the voltage V in terms of a, b, w and B.

7. (4 pts) For research purposes, and for magnetic resonance imaging, it is often desirable to
create a large volume of uniform magnetic field.  Diagram one arrangement of current(s) that
would create a “large” area of uniform magnetic flux density without using magnets.
BONUS (2 pts): Choose a configuration that is open at the sides to allow access into the space of
uniform B from two directions (x and z, or x and y).

Bonus #2 (1 pt): Who won that game last night–or the other one Sunday night?
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