DO NOT BEGIN THIS EXAM UNTIL TOLD TO START

Name: __________________________________________

ECE 2317

Applied Electricity and Magnetism

Exam 1

March 10, 2011
1. This exam is closed-book and closed-notes notes. A formula sheet is provided. 
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. 

8. Double-check your answers. For simpler problems, partial credit may not be given. 

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

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

FORMULA SHEET
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TABLE OF INTEGRALS 
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TABLE OF COORDINATE SYSTEM FORMULAS
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Problem 1 (20 pts.) 
Give short answers to the questions below.
1) What are the advantages of grounding an object? Give at least two. 

2) If your car is struck by lightning, you are probably safe if you stay inside the car until the charge dissipates, because there will be little electric field inside the car. What is the name of the effect that this is based on? 

3) When making a flux plot, what is rule regarding the aspect ratio of the curvilinear squares that must be followed? 

4) If you go in the direction of an electric flux line, does the potential increase or decrease? 

5) What is the only type of charge density that can exist on a perfectly conducting object? 

6) In the middle of the galaxy there is essentially perfect vacuum (no matter), but there may be an electric field. What is the divergence of the electric field? (Please explain why.)

7) During a typical thunderstorm the bottom of the cloud has a negative charge, and the surface of the earth has a positive charge. If you are standing on the earth under the cloud, will you nose be at a lower or higher potential than your feet? 
8) True or false: If a charge is inside of a perfectly conducting closed shell, and the shell is grounded, there will not be any surface charge density on the outside surface of the shell after it is grounded. 

9) True or false: If a charge is outside of a perfectly conducting closed shell, and the shell is grounded, there will not be any surface charge density on the outside surface of the shell after it is grounded. 

10) True or false: The divergence theorem applies to any surface S, no matter what the shape or extent of it. 

Problem 2 (25 pts.)
An electric field (not necessarily a static field) is described by 
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Part A

Calculate the voltage drop VAB where the point A is at the north pole (( = 0) on a sphere of radius a meters, and the point B is at the origin, which is the center of the sphere. 

Use the path C shown below. 
The path C starts at the north pole, and then stays on the sphere in the xz plane (( = 0) to reach the point P1 in the xy plane at (  = ( / 2. The path then travels along the equator (( = ( / 2) to reach the point P2, located at ( = ( / 4. The path then travels along a straight line in the xy plane to reach the origin. 
Part B
Calculate the voltage drop VAB  by using a path that goes directly along a straight line from A to B. 
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Room for Work 

Problem 3 (25 pts.) 
The sphere of radius a is filled with a uniform volume charge density 
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. Calculate the voltage drop VAB, where A is the center of the sphere and B is a point at the edge of the sphere. 
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Room for Work 

Problem 4 (30 pts.)
A semi-infinite hollow cylindrical tube of uniform surface charge density is shown below. The radius of the tube is a and the bottom of the tube lies in the xy plane. The tube extends up to infinity vertically. The axis of the tube is the z axis. 
Calculate the electric field vector at a point on the z axis located at z = h. 
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Room for Work 
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