Name:__________________________________________

Student Number: _________________________________

ELEE 2317

Applied Electricity and Magnetism

Exam 1

March 6, 1999
1.  This exam is closed book and closed notes. Calculators may be used. 

2.  For all solutions, no credit will be given if the work required to obtain the solution is not shown.

3. Perform all your work on the paper provided.  If additional paper is needed, get them from the instructor.

4.  You will have a total of 90 minutes.

Do not write below this line.
------------------------------------------------------------------------------------
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      _____/20  Prob. 2           _____/20  Prob. 5


      _____/20  Prob. 3





   Total  _______/100
Useful Formulas
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Problem 1 (20 pts):  

The figure shows a configuration of 2 concentric conducting spherical shells surrounding a spherical sheet of charge of radius a.  On this sheet (r=a) there is a uniform surface charge density (S.  The inner conducting shell, with inner radius b and outer radius c, is grounded. The outer shell, with inner radius d and outer radius e, has a total charge of QD on it.  

Find the electric field in each region[image: image11.wmf]r

.
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r<a:     ______________________

a<r<b: ______________________

b<r<c: ______________________

c<r<d: ______________________

d<r<e: ______________________

r>e:       ______________________

Room for additional work

Problem 2 (20 pts):  

Given the sheet of charge shown in the figure, find a general expression for the electric field along the y-axis.  Take your solution to an integral that we would be able to find in an integral table.  There are no vectors in integral tables!  But, do not attempt to evaluate the final integral. 



Room for additional work

Problem 3 (20 pts):  

Determine whether or not the following field quantities correspond to physically realizable electrostatic fields.  You must show your work to get credit !  (Hint:  A physically realizable electrostatic field must satisfy Gauss’ and Faraday’s Laws.)
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b)  
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Room for additional work

Problem 4 (20 pts):  

Assume that we have a infinitely long cylindrical cloud of charge of radius a characterized by a volume charge density (V , surrounded by a concentric cylindrical shell of radius b with a constant surface charge density (S , as shown in the figure.  Also shown is a plot of the radial electric field versus radial distance from the axis of the charge distributions.  Given this information determine, (V , (S , a, and b.

Room for additional work

Problem 5 (20 pts):  

Given the following electric field, 
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find the potential difference between the points (
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Room for additional work
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