DO NOT BEGIN THIS EXAM UNTIL TOLD TO START

Name: __________________________________________

Student Number: _________________________________

Instructor: ________________________________________

ECE 2317

Applied Electricity and Magnetism

Exam 2

April 14, 2001

1. This exam is closed book and closed notes. A calculator and one crib sheet (one 8.5” X 11” piece of paper) 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 paper provided. 

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

9. You will have a total of 90 minutes to work the entire exam. 


_____/25  Prob. 1
_____/25  Prob. 3


_____/25  Prob. 2
_____/25  Prob. 4

ROOM FOR EXTRA WORK 

 Problem 1 (25 pts)

A coaxial cable has an inner radius a and an outer radius b. Inside the coax is a plastic with an relative permittivity of 
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and a dielectric breakdown field strength of Ec [V/m]. Derive a formula for the maximum voltage that can be placed across the coax to avoid dielectric breakdown, assuming a safety factor of S.
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ROOM FOR EXTRA WORK 

Problem 2 (25 pts)

A hollow (air-filled) spherical region of radius a is surrounded by a spherical region of volume charge density having inner radius a and outer radius b. Outside the charge region is another hollow region of air with inner radius b and outer radius c. Surrounding this region is a perfectly conducting shell of inner radius c and outer radius d. This shell has a total charge of Q2 [C] on it. Outside the conducting shell is free space.

Inside the spherical charge region the volume charge density is 
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a) Calculate the electric field vector in all five regions of space:

r < a 

a < r < b

b < r < c

c < r < d

r > d

b) Assume that the conducting shell is at a potential of 1.0 [V]. Determine the potential function ((r) inside the inner-most hollow region (r < a). 
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ROOM FOR EXTRA WORK 

Problem 3 (25 pts)

A circular disk of uniform charge density 
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s

r

 [C/m2] with radius a lies in the z = 0 plane as shown below. 

a) Find the potential at any point on the positive z axis, assuming that the potential is zero at the center of the disk. Use the “potential integral formula” (involving an integration over the charge to find the potential). 

b) Find the electric field at any point on the positive z axis, starting with the potential function found in part a. 
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ROOM FOR EXTRA WORK 

Problem 4 (25 pts)

A parallel-plate capacitor is filled with two different materials as shown below. Each material has a different thickness and relative permittivity. A 10 [V] battery is connected across the capacitor as shown.

Find the voltage drop Vc, between a point at the center of the capacitor and a point on the bottom plate.

Hint: Relate the fields inside the capacitor to the charge density on the plates, and also relate the fields to the battery voltage.

h1 = 1.0 [cm]

h2 = 3.0 [cm]

hc = 2.0 [cm]
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ROOM FOR EXTRA WORK 
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