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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. Circle your final answers, and make sure they are clearly noticeable. 

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

9. You will have a total of 180 minutes to work the entire exam. 

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

​​​​​​​​​​​​​​​​​​_______________________________________________
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Prob.1 

An infinite solid wire of radius a carries a current I [A] in the z direction as shown below.  Because the current is a DC current, you may assume that it is distributed uniformly inside the cross section of the wire. Assume that the wire is nonmagnetic (
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a) Find the magnetic field vector H in the region 
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 (inside the wire). 

b) Find the magnetic stored energy in a length L of the wire. 

c) Use the energy formula to calculate the inductance for a length L of the wire. 
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ROOM FOR WORK

Prob. 2

Consider two conducting bodies as shown below. It is desired to determine the capacitance C between them, when there is free space surrounding the conductors. 
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In order to determine the capacitance, an engineer immerses the two bodies in a large tank of water. The engineer measures a resistance of R between the two conductors when they are inside the tank. 

The engineer then puts the same water into a testing cell as shown below, and measures a resistance of Rc between the two plates. The testing cell consists of two metal plates of area A [m2] separated by a distance h, with water between the two plates. 
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Find an expression for the capacitance C between the original two bodies in free space. Your answer should be in terms of R, Rc, A, and h. 

Do this by using the capacitance-resistance analogy principle, which states that 
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In this formula G is the conductance between any two bodies when surrounded by a medium of conductivity (, and C is the capacitance between the same two bodies when surrounded by a dielectric of permittivity (.

ROOM FOR WORK 

Prob. 3

A current I flows in a triangular loop as shown below. (The vertices of the equilateral triangle are labeled in the figure.) Find the magnetic field vector H at the point r that is located at the center of the loop, given by
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ROOM FOR WORK 

Prob. 4

Three spherical shells of uniform charge density in free space are arranged as shown below. The total charges on the shells are labeled in the figure. The inner shell has a total charge of Q [C], while each of the other two shells have a total charge of –Q/2 [C]. Determine the stored energy in the system. 

[image: image8.wmf](

)

0,3,0


ROOM FOR WORK 

Prob. 5

Five point charges of 1 [C] are located at the vertices of a hexagon as shown below. One of the vertices of the hexagon does not have a point charge. This vertex is located at the point (1, 0 ,0).

Find the electric field vector at the origin. 
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ROOM FOR WORK
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