DO NOT BEGIN THIS EXAM UNTIL TOLD TO START

Name:      SOLUTION
Student Number: _________________________________

ECE 2317

Applied Electricity and Magnetism

Exam 1

March 10, 2004

Morning Section

1. This exam is closed book and closed notes. No materials are allowed other than something to write with. A formula sheet is included with the exam. 

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 exam in the space allowed. 

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. Put your final answers in the space that is indicated. 

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. 

10.  Make sure you sign the academic honesty statement on the next page.

Academic Honesty Statement

I agree to abide by the UH Academic Honesty Policy during this exam. I understand that the punishment for violating this policy will be most severe, including the possibility of getting an F in the class and/or getting expelled from the University. 

​​​​​​​​​​​​​​​​​​_______________________________________________

Signature

Grading (for instructor use only)

_____/40  Prob. 1


_____/30  Prob. 2

_____/30  Prob. 3

FORMULA SHEET
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TABLE OF INTEGRALS 
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TABLE OF COORDINATE SYSTEM FORMULAS
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Problem 1 

A semi-infinite uniform line charge is shown below. Find the vector electric field at the point that is shown, at a height h along the y axis. 
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Please put your final answer in the space below, and show your work on the pages after this.

Final Answer:
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Show work here.
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Hence,
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Integrating,
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Hence,
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Problem 2 

A volume charge density 
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  [C/m3] exists inside of a cylindrical region, defined by ( < a and  -(/2 < z < (/2.

a) Determine the total charge that exists inside of this region. 

b) Determine an approximate expression for the electric field that exists on the positive z axis very far from the origin. 
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Note that 
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Please put your final answer in the space below, and show your work on the pages after this.

Final Answer:
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(a)  
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Show work here.
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Integrating, 
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Hence,
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Very far away on the z axis, the column of charge looks like a point charge of Q [C]. Hence, we have
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 Problem 3

A planar slab of uniform volume charge density 
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 [C/m3] of thickness h exists as shown below. At the center of the slab is a sheet of uniform surface charge density 
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 [C/m2].  Both the slab and the sheet are infinite in the x and y directions. 

(a) Assume that 
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 is a fixed number, but that 
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 is adjustable. Determine what 
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 should be in order to have the condition that there is no electric field outside the slab. 

(b) Assuming that the above condition has been met, determine the electric field in the region 
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Please put your final answer in the space below, and show your work on the pages after this.

Final Answer:


(a)  
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(b) 
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Show work here.

The effective surface charge density of the slab is 
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. Hence, to cancel the field of the slab, we should choose 
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Next, apply Gauss’s law using a Gaussian surface as shown below (the blue dot is the observation point at position z).
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Therefore, for 0 < z < h/2 we have


[image: image70.wmf]0

0

ˆ

2

v

h

Ezz

r

e

æö

=--

ç÷

èø

.
(v0











� EMBED Equation.DSMT4  ���

















x








z = - ( /2





z = ( /2





a





z





y





x














h




















x





z








(s0








r (0, h, 0)





h





y





x





S











z











(s0





(v0





h





� EMBED Equation.DSMT4  ���





(v





� EMBED Equation.DSMT4  ���





























PAGE  
6

_1075127468.unknown

_1140511056.unknown

_1140511915.unknown

_1140512456.unknown

_1140512842.unknown

_1140513159.unknown

_1141296890.unknown

_1141296901.unknown

_1141296867.unknown

_1140512865.unknown

_1140512610.unknown

_1140512705.unknown

_1140512561.unknown

_1140512246.unknown

_1140512289.unknown

_1140512058.unknown

_1140511297.unknown

_1140511654.unknown

_1140511734.unknown

_1140511459.unknown

_1140511616.unknown

_1140511411.unknown

_1140511400.unknown

_1140511190.unknown

_1140511284.unknown

_1140511164.unknown

_1140130124.unknown

_1140342633.unknown

_1140510279.unknown

_1140510508.unknown

_1140342784.unknown

_1140342821.unknown

_1140342882.unknown

_1140342798.unknown

_1140342701.unknown

_1140338442.unknown

_1140339564.unknown

_1140130526.unknown

_1140336647.unknown

_1140129644.unknown

_1140130025.unknown

_1140130114.unknown

_1140129894.unknown

_1140129980.unknown

_1140129839.unknown

_1140129444.unknown

_1140129558.unknown

_1140129360.unknown

_1075127610.unknown

_1075121646.unknown

_1075124028.unknown

_1075124348.unknown

_1075126395.unknown

_1075126535.unknown

_1075124534.unknown

_1075126245.unknown

_1075124380.unknown

_1075124287.unknown

_1075124304.unknown

_1075124326.unknown

_1075124129.unknown

_1075124219.unknown

_1075124062.unknown

_1075123920.unknown

_1075123934.unknown

_1075123891.unknown

_1075096005.unknown

_1075121431.unknown

_1075121582.unknown

_1075096380.unknown

_1075095870.unknown

_1075095932.unknown

_1075095740.unknown

_1075095835.unknown

