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Electrostatics Lab #5

Potential and the Electric Field

Purpose:  To gain an understanding between electric field lines and equipotential  lines using EM Field 6 and conductive paper.

Experimental Lab Procedures:

1. Turn on the adjustable DC Current Generator.

2. Set the adjustable DC current to 18 V using the voltmeter.

3. Turn off the adjustable DC Current Generator.

4. Draw your black conductive grid on the white Electric Field test paper.

5. Connect your conductive grid to the positive and negative wires

6. Turn on the adjustable DC Current Generator.

7. Locate 10 points where the V= 2, 4, 6,  . . . , 16 V using the voltmeter.

8. Mark these points on the white Electric field paper

9. Connect all 10 points with similar potentials.

10. Using the Electric Field plot handout, draw and label at least 5 equipotential lines

11. Using the Equipotential plot handout, draw and label five electric field lines with direction arrows (assume all positive charges are on the right).

Virtual Lab Procedures:

Part I:

1. Open EM Field 6.

2. Choose 2D charged rods (with Gauss’s Law) from the Sources menu.

3. Choose Show grid from the Display menu.

4. Choose Constrain to grid from the Display menu.

5. Move (1 charges so they resemble your experimental grid pattern

6. Select the Equipotential with values from the Field and Potential menu.

7. Click and drag the mouse in a chargeless area until it approximately reads a whole number value and release the mouse.

8. Repeat the above step until you have at 9 whole number values (4 should be positive; 4 should be negative; 1 should be ( zero)

9. Print out the plot

Part II:

1. Place 2 positive point charges at opposite sides of the grid. 

2. Select the field lines from the Field and Potential Menu.

3. Select at least 20 points on the grid.

4. Select the Equipotential from the Field and Potential Menu

5. Select at least 20 points on the grid. 

6. Print out the plot

Part III:

1. Place a positive and a negative point charges at opposite sides of the grid. 

2. Select the field lines from the Field and Potential Menu.

3. Select at least 20 points on the grid.

4. Select the Equipotential from the Field and Potential Menu

5. Select at least 20 points on the grid. 

6. Print out the plot

Questions:

1. Where is the equipotential = 0?  Why does this not match your Experimental portion?

2. What is the relationship between the equipotential lines and the electric field?

How can a charge being placed in between two opposite charges have a zero potential and still have the ability to move (I.e. have a force acting on it)? 

3. Choose Get charges or currents from file from the file menu.

4. Select the “ggrid1.emf” file from the menu and click “OK.”

5. Choose the Flux and Gauss’s Law from the Field and Potenial menu.

6. Click and drag the mouse along a line around 2 of your charges.

7. Release the mouse button to close the curve (or lift the pen from the Interactive Board).  The net flux will be proportional to the total charge enclosed by the surface. (Important Note: Enclosing Individual charges with a Gaussian Surface results in a zero for this laboratory activity).

8. Write down the charge locations and value of the flux.

9. Repeat until you have 11 pairs of charges enclosed.

10. For the final Gaussian surface, click and drag the mouse along a line around any 3 of your charges.

11. Release the mouse button to close the curve.

Data:

1. Label your charges from 1 – 12 on a grid.  An example of this is shown below. 

2. Circle and identify of NET charge of two or more charges.

An example of the identified enclosed charges:
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Determination of the individual charges:

1. Using the charge identity and total flux, set up and show your 12 x 13 matrix to determine the individual charges.

For example: 

q1 + q2 = 2
(
[ 1  1  0  0  0  0  0  0  0  0  0  0  0  0 ( 2 ]

q2 + q3 = -3
(
[ 1  1  0  0  0  0  0  0  0  0  0  0  0  0 ( -3]

etc.

2. Using the row reduced echelon form (“rref()”) function in your calculator, determine and write the identity matrix.

For example:


[image: image1.wmf]
3. Using the identity matrix, identify the charges and their location in the grid.

For example:
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Conclusions

1. What is the net charge for a Gaussian surface surrounding all of the charges in your grid?

2. Using your charge grid, determine the net charge of the following charges identified below.



2. 
Describe how you would explain (a) electric flux and (b) Gauss’s Law to a visually-disabled, vertically-challenged man.  Draw a diagram.
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