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Name: __________________________________________

Student Number: _________________________________

ECE 2317
Applied Electricity and Magnetism

      Exam 1
    Sept. 30, 2010
1. This exam is closed book and closed notes. Calculators, but no other electronic devices, are allowed.

2. Show all work. No credit can be given if the work required to obtain the solution is not shown. 

3. Perform all your work on the exam paper provided. 

4. Write neatly. You will not receive credit for illegible work.

5. Leave answers in terms of the problem data given. 

6. Provide final answers, with units, in the space given. 

7. If you have any questions, ask the instructor. You will not be given credit for work based on incorrect assumptions.

8. You have a total of 80 minutes to work the exam. 

_____/25  Prob. 1            _____/25  Prob. 3   
_____/25  Prob. 2          _____/25  Prob. 4


                                                   

                                 _____/100  Total
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Constitutive Equation for Free Space:
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Problem 1. (25 pts.)   [image: image43.wmf]0
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A square loop of charge with constant line source density 
[image: image17.wmf]0
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 is centered about the z-axis and lies in the z = 0 plane.  Find the electric field on the z-axis.
(Hint:  Note the symmetry present.  Note also that the vector 
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 has two rectangular components!  )
EXTRA ROOM FOR WORK

[image: image44.wmf]z

Problem 2. (25 pts.)   A line source of constant charge density 
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 exists along the z-axis.  It is surrounded by a circular volume charge shell of constant charge density 
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 with inner radius a and outer radius b, as shown.  Both the line charge and cylindrical shell extend to infinity along the z-direction.   
a) Determine the electric field in each of the three regions indicated below.  Write the answer in vector or scalar form (as appropriate) and insert the correct units between the brackets. Any Gaussian surfaces used should be sketched on the figure at right.  
i. 
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b) What must the value of 
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 be so that the electric field is zero for
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c) If the electric field 
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in the region  
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 is measured to be 
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, what is the (numerical) value of the line charge density 
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Problem 3. (25 pts.)   

a. Given an electric flux density vector
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, find the value of the total charge Q contained within the unit cube with one vertex at (0,0,0), and the diagonally opposite vertex at (1,1,1).
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b. What is the value of the net electric flux out of the cube?  
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c. A point charge 
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 is added at (10,0,0). Now what is the value for the net electric flux out of the cube?  
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d. The point charge in c) is moved to (1/2,1/2,1/2). Now what is the value for the net electric flux out of the cube?  
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Problem 4. (25 pts.)   
Given an electric field 
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  along each of the two paths shown in the plane z = 0. 
a. 
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