DO NOT BEGIN THIS EXAM UNTIL TOLD TO START

Name: __________________________________________

Student Number: _________________________________

Instructor: ________________________________________

ECE 2317

Applied Electricity and Magnetism

Exam 1

October 14, 2000 

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 cylindrical column of uniform charge density 
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v
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 [C/m3] is shown below. The column is rotating at a constant angular speed of 
[image: image2.wmf]0

w

 [radians/s] in the counterclockwise direction. Recall that the speed at any distance
[image: image3.wmf]r

 from the z axis is given by 
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 [m/s]. 

a) Determine the current density vector J at any point inside the column. Express your answer in cylindrical coordinates. 

b) Find the total current that crosses through the surface S shown below, in the direction out of the paper. This surface is one meter high in the z direction, and has width a, running from the z axis to the edge of the column. 
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ROOM FOR EXTRA WORK 

Problem 2 (25 pts)

a) Consider a slab of charge of thickness
[image: image5.wmf]h

, located between 
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 and 
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.  Within the slab there is a volume charge density 
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].  The slab is infinite in the x and y directions. Find the electric field vector in all regions: 
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b) Verify your answers from  part (a) above by using the differential (point) form of Gauss’s Law. That is, show that your solutions satisfy the differential form of Gauss’s law. 

ROOM FOR EXTRA WORK

Problem 3 (25 pts)

A hemispherical shell of uniform charge density 
[image: image13.wmf]0

s
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 is shown below. The hemispherical shell lies above the z = 0 plane, with its base (a circle) lying on the z = 0 plane. The radius of the shell is a. 

Determine the electric field vector at the origin. 

The following equations may be helpful to you:
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ROOM FOR EXTRA WORK 

Problem 4 (25 pts)

A long coaxial cable has a uniform surface charge density on the inner conductor of radius a, which corresponds to an effective line charge density of 
[image: image17.wmf]la

r

[C/m]. The outer conductor of radius b has a uniform surface charge density that corresponds to an effective line charge density of 
[image: image18.wmf]lb
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[C/m]. The values 
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 and 
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are arbitrary. Assume free space between the conductors. 

The coaxial cable is then grounded by attaching a conducting ground wire to the outside of the coax (no connection is made to the inner conductor of the coax). 

a) Determine the electric field vector inside the coax (
[image: image21.wmf]ab
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<<

) and outside the coax (
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>

) before the coax is grounded, assuming the earth is not present. 

b) Determine the electric field vector inside the coax (
[image: image23.wmf]ab
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<<

) and outside the coax (
[image: image24.wmf]b
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>

) after the coax is grounded. 
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ROOM FOR EXTRA WORK













� EMBED Equation.DSMT4  ���





x





z





a





� EMBED Equation.DSMT4  ���





� EMBED Equation.DSMT4  ���





earth





� EMBED Equation.DSMT4  ���





a





z





y





x





h





h





z





x





� EMBED Equation.DSMT4  ���





z





y





z





x





1





a





� EMBED Equation.DSMT4  ���





S





x








PAGE  
3

[image: image29.wmf]0

w

[image: image30.wmf]0

v

r

[image: image31.wmf]0

s

r

[image: image32.wmf]v

r

[image: image33.wmf](beforegrounding)

la

r

[image: image34.wmf](beforegrounding)

lb

r

[image: image35.jpg]


[image: image36.wmf]0

w

_1032730988.unknown

_1032809079.unknown

_1032809933.unknown

_1032809977.unknown

_1032809465.unknown

_1032809481.unknown

_1032809500.unknown

_1032809094.unknown

_1032809379.unknown

_1032784580.unknown

_1032784620.unknown

_1032731124.unknown

_1032732378.unknown

_1032784343.unknown

_1032732291.unknown

_1032731105.unknown

_1032730492.unknown

_1032730696.unknown

_1032730933.unknown

_1032730613.unknown

_1032727913.unknown

_1032729428.unknown

_1032730165.unknown

_1032728057.unknown

_1032728221.unknown

_1032727895.unknown

