Electrostatics – Determining Electric Field, Force and Voltage
· Open an excel file
· Put “Distance (m)” at the top of column A, “Electric Field (V/m)” at the top of column B and “Voltage (V)” at the top of column C.

· Open a web browser

· Open the link http://phet.colorado.edu/en/simulation/charges-and-fields and run the simulation.

· Click “Show Numbers” and “Tape Measure”

· Place a positive charge in the middle of the page.

· You will be using two sensors; the voltage sensor in the bottom left corner and the E-field sensor.

For the next steps, repeat 8 times with 8 different tape measure lengths.  They should range from about 0.2 meters to 2 meters 
1. Adjust the length of the tape measure and record in column A.
2. Place the red dot at the center of the charge.

3. Place the “E-Field sensor” on the crosshairs at the other end of the measuring tape.  Record the value for the field (not the degrees) in column B.

4. Remove the “E-Field sensor”

5. Place the “Voltage” sensor on the crosshairs of the measuring tape.  Record the value for the voltage in column C.  Remove the “Voltage” sensor.

6. Repeat for 8 different lengths.  Note: Adjusting the ruler exactly is difficult.  Be content with non-even increments.  All charts should have different sets of lengths.  If it’s the same, the charts were copied and no credit will be given.

Create a chart in Excel using the following steps:
a. Select the first and second columns

b. Go to “Insert > Chart”

c. Click on “XY” and hit “Next” twice

d. Put “Distance (m)” in the Value X-Axis box

e. Put “Electric Field (V/m)” in the Value Y-Axis box

f. Hit “Next.”  Click “As new sheet” and title the sheet “Electric Field”

g. Go to “Chart > Add Trendline”

h. Click the “Options” tab and select “Display Equation on Chart” 

i. Click the “Type” tab, select “Power” and click “Ok”

j. Move the equation listed to under the legend.  Double click it and change the font to size 16.

k. Repeat all steps with the first and third columns, with the following changes:

i. Step 5: put “Voltage (V)” in the Value Y-Axis box.

ii. Step 6: Title the sheet “Voltage”

Open a Microsoft Word document and copy the following questions.  Highlight the questions in bold then write down your answers below each in standard font.  Write in complete sentences.
1.  Which has a faster increase in value as you get closer to the charge, Electric Field or Voltage?  How does this relate to your Trendline equation?

2. What is the closest whole number to the power of the independent variable for each of your Trendline equations?  If the powers are supposed to be these whole numbers, why would your data indicate different values?  List the errors involved with your experiment.
3. Citing the source(s), look up and quote definitions of the Electric Field and Voltage.  From these sources and experimenting with the Applets, describe how the graphs would be different had you used a negative charge.  Describe how the graphs would be different had you used 3 positive charges.

Save the Excel and Word files as lastname_EMLab (if more than one person completed this assignment, lastname_lastname_EMLab) and email them to your teacher.  Title the subject as lastname_EMLab.

Teacher Email: ______________________________________________________
