
Electric Fields Lab Experiment

Title: 
E-Field Tables
Theory:

The electric field is a vector quantity that relates the force that would be exerted on a test charge to the size of the test charge.  What does that mean?

E = F/q

The electric field is like a force field that provides the direction that a positive test charge would move if placed in the field and was allowed to move freely.  It is also characterized as well as represented by (see below) a series of imaginary lines of force that provide information on the magnitude of force that a test charge would experience if placed in the field.  As just mentioned, the field lines provide direction: direction that is always away from a positive charge source.  For a dipole charge system, a test charge will always move along these field lines where the force is tangent to them.  

In addition to the field lines, there are lines of equal potential that are characterized by imaginary lines of potential (voltage).  They are like contour lines on a topographic relief map, but represent a voltage potential instead of an elevation.  The voltage potential will decrease as the distance from the positive pole of an electric dipole increases.

A unique characteristic of both electric field lines and lines of equal potential is that they cannot cross over themselves.  However, they do cross each other, and when they do, it is always at right angles.
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Objective: 

-
To determine the nature of electric fields.

· To understand the relationship between electric field lines and electric potential. 

· To understand the nature of field lines between two conductors of various geometric configurations.

Materials:  

· E-Tables with stylus

· E-Field templates

· Voltage Supply (battery or powered)

· Voltmeter

· Wire with alligator clips and/or bananas

· Paper

Procedure: 

1. Attach the dipole (two-point) E-Field template to the base of the E-Table such that the felt side is in contact with the bottom of the E-Table.

2. Connect a 6V battery so that the positive terminal is connected to the battery terminal on the right side of the board and the negative battery terminal is connected to the terminal on the left side of the board.  The board terminals are marked with “Battery or Oscillator”.

3. Connect a voltmeter so that the negative terminal connection is connected to the terminal strip across the top of the board at the E1 position.  It is best to locate this wire connection on the side of the board where the negative terminal of the battery is connected.  Connect the positive (red) terminal to the stylus.  The voltmeter will give a good wide range if connected to the 3V terminal of the voltmeter.  However, note that you may need to increase the range if you exceed the maximum reading on the scale.

4. Insert a clean piece of 8 ½ x 11-copier paper into the board by gently pressing down on the board to release and raise the rubber holders.

5. Obtain the two-point template and place over the locating pegs on top of the board.  Trace the circles on the template to mark the location of each pole of the dipole.

6. Begin to map out lines of equal potential by choosing an arbitrary voltage and maintaining that value while plotting a number of points.  Points are marked by placing a pencil through the small hole at the end of the stylus.  

7. After each line is mapped out, draw a best-fit/smooth fit line between the points. 

8. In all, a minimum of 5 lines of equal potential need to be mapped out.

9. Repeat the above procedure for the Parallel Plate Capacitor, Faraday’s Ice Pail and Point and a Plane.  Note that the appropriate template will need to be used for each of these plates.
10. For the parallel plate capacitor, record the voltage at both the positive and negative plates.

· Positive Plate: 

V
Negative Plate: 


 V
Analysis:

1. Draw a best-fit curve through the dots that represent the lines of equipotential.

2. Draw at least 5 electric field lines such that they are perpendicular to the lines of equipotential where they cross.  Use a dashed line or an alternate color to differentiate it from the lines of equipotential.

3. Label the drawings clearly with the type of template, positive and negative terminals, and the voltage potential of each equipotential line.

4. What would happen if you placed a small positive or negative test charge on one of the electric field lines and released it?  Explain.

5. Determine the electric field intensity for the parallel plate.*
6. Determine the force acting on a proton placed between the parallel plate.*
7. Determine the work required to move an electron from the positive plate of the parallel plate template to the negative plate.*
Error Analysis & Conclusions:
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*You must show all work for this calculation.





















































