E&M UNIT I - Electric Field Exploration

Use Firefox or Chrome browser to launch the EMField applet:
http://jasonstark.com/science/em/emfield.html
 I - Exploring field around a point charge

1.
Add a +4 charge to the middle of the screen by using the 
 INCLUDEPICTURE "http://jasonstark.com/science/em/png/button_green_add.png" \* MERGEFORMATINET 


 button and choosing +4.  Then, add several field vectors around it using the  tool.  What do you notice about:

a) the direction of the arrow at all times?

b) the magnitude of the vector (the length of the arrow) as you move farther away from the charge?


c)  What does this arrow represent?

d) 
Create three more vectors of identical length.  What do the four points have in common?

e) 
Place a vector 1 gridmark from the point charge.  Now, place a second vector 2 gridmarks from the charge. Compare the length of the two vectors. What can you conclude about the relationship between electric field strength and distance?

f)
If you place a vector 3 gridmarks from the point charge, how will it compare in size to the first vector?  Test your prediction.

2.  
Clear the field vectors by clicking [image: image2.png]


.  Now, choose the field lines tool [image: image3.png]


.  Click on the screen symmetrically around the charge to create field lines produced by the charge.  Make some observations.
a) 
What information is missing in the "field line" diagram that was given by the field vector diagram?

b) 
What is the relationship between the field strength and the spacing of the field lines at a given point in this representation?
3. 
Erase everything by clicking [image: image4.png]


 and replace the positive charge with a negative (-4) charge.  Repeat the steps from #1 and #2.  Record your observations.  What differences do you notice? 

In what ways are the field vectors and field lines the same?  How are they different?

4. 
[image: image5.png]


, then place a +4 and a - 4 charge on the screen about 8 gridlines apart.  Use [image: image6.png]


 to probe the electric field around the two charges.  After completing your exploration, answer the following questions:

a)
In what place or places is the field the strongest?

b)
In what place or places is the field the weakest?

c)
[image: image7.png]


 and change to [image: image8.png]


.  Click the cursor on at least 10 places on the screen. In the space below, sketch a diagram showing the charges and the electric field lines.

d)
Keep the field line on the screen.  Select [image: image9.png]


 and place field vectors along a field line, tracing all the way from the +4 to the –4 charge.  Describe how the direction of the field vector changes as you move from one charge to the other.  Describe how the magnitude of the field vector changes.

5.
Erase any field markings.  Leaving the +4 charge in place, replace the - 4 charge with a second +4 charge.  Use the "field vectors" to probe the electric field around the two charges.  After completing your exploration, answer the following questions:

a) You will find the field is weak far from the positive charges.  Where else is the field very weak (even zero) in strength?

b)
If you placed a small positive charge halfway between the two +4 charges, how would it move?

c)
Describe as best you can the general direction of the field.

d)
The field lines around a single charge are always straight.  Why do the lines curve in this case?

e)
In the space below, sketch a diagram showing the two charges and the shape of the electric field.

II - Exploring field around parallel plates
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1.
Create a charge distribution similar to the one below by lining up a “plate” of positive charge and a “plate” of negative charge.  You can use the [image: image10.png]


 tool to place a vertical line of closely-spaced rods.
2.
Use field lines to determine the field between the two plates in the area where the x’s are located.  Do your clicking at regular intervals. Sketch your results on the diagram.

a) What is true about the density of the field lines in this area?

b) What does this indicate about the nature of the field in this area?

3.  Now use the Field Lines to explore the region above and below the X’s.  Sketch those lines on the diagram above.
a) What is true about the density of the field lines in these areas?

b) What does this indicate about the nature of the field in these areas?

4.
Switch to [Field vectors]; explore the region midway between the two plates.  Place a field vector at each “x”
a)
What can you tell about the strength (and direction) of the electric field?

5.
Suppose you were to place a small positive charge close to the positive line of charge 

a)
Describe the motion of the charge.

b)
Describe the energy changes of the charge as it moves.
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