Potential Lab– 04-23-04  -  Mr. Ward








         Name, period ______________________________
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Part A: Looking at Potential Near a Positive Charge 

1. Open the program on the desktop EMField and click on the maximize box.  Under Display turn on Show Grid and Constrain to grid.

2. Click on Sources, 3D point charges, and click and drag a +4 charge a bit to the left of center on the screen.  Click on Field and Potential and then Potential.  Click at each grid point to the right of the charge.  Also click a few to the left, top, and bottom of the charge.  Does direction matter?  _____.  (If each grid point is worth 1 meter, the value of a single charge is 3.33 x 10-8 C).  Using the potentials at each location, what is the relationship between potential, V, and distance, r, from the center of the charge?  Question: What is V proportional to?  (a) r  (b) 1/r  (c) r2  (d) 1/r2  (e) none of these.  ________

3. Do the same for a charge of +5 and predict the potential at each distance (V1 is at 1 meter, etc.) then record the actual value measured.  V1 = ____,____  V2 = ____,____  V3 = ____,____  V4 = ____,____  V5 = ____,____  V6 = ____,____  V7 = ____,____  V8 = ____,____  V9 = ____,____  V10 = ____,____

4. What is the potential difference between V2 and V5?  _______.  What is the potential difference between V5 and V2?  _______.  Does sign matter?  _______.  

5. What do you think the potential would be at very great distances to the left or right of the charge?  _________________________.

6. Now open the file Visualizing Potential - positive.  This is not the shape of the potential but a graphical representation of the size of the potential at different distances from the charge.

Part B: Looking at Potential Near a Negative Charge

7. Now drag a –3 charge to the center and look at the potentials for several distances to the right.  What is different from the positive charge potentials?  ______________________________________________.  What is the same?  ___________________________________________________________________.  

8. What is the potential difference between V2 and V5?  _______.  What is the potential difference between V5 and V2?  _______.  Does sign matter?  _______.  How do these compare to your answers in step 4?  __________________________________________________________________________________.

9. What do you think the potential would be at very great distances to the left or right of the charge?  _________________________.

10. Drag any charge to the center of the screen.  Click on Equipotentials with number.  Click on each grid point to the left or right.  (Every point on the equipotential line has the same value as the number associated with it.)  What shape are the equipotential surfaces?  Careful!!  __________________.  (They are actually 3-D surfaces, spheres in this case, but you only see them as 2-D lines or circles in this case.)

11. Now open the file Visualizing Potential - negative

.  Again, this is not the shape of the potential but a graphical representation of the size of the potential at different distances from the charge.
 
Part C: Looking at Potential Near Two Equal Positive Charges (sketch ->)

12. Drag two +3 charges centered 6 meters apart.  Click Equipotentials with number.  Click on each grid point in the row the charges are on, starting at one side and going to the other but do not click on the charges.  Also click about 1 millimeter to each side of the center grid point.  What shape is the equipotential line at a great distance from the two charges?  _________________.  What shape are the equipotential lines when you are very close to each charge?  ________________.  What other shapes are the equipotential lines?  _______________________________________________________________.

13. Click on Display and then Clean up screen.  Click on Potential and, starting on the far left, click and hold the left mouse button.  Slowly drag the little + cursor toward the charges.  Look at the values of the potential as you come in from the left.  What do they do as you approach the charge?  ______________.  What do they do at first after you pass the charge?  _______________.  What is the potential halfway between the charges?  ____________.  What happens as you approach the right charge?  _____________.  What happens after you pass the right charge?  _________________.  Do you ever find a zero potential anywhere near the two positive charges?  _________________.

14. Now the tougher questions.  Why does the potential increase as you come in from the left?  _____________________________________________________________________________________

    (Answer this question and the next three in terms of work done by you or by the field.)

15. Why does the potential decrease at first after you pass the first charge? ____________________________________________________________________________________

16. Why does the potential start to increase again as you pass the midpoint between the charges?  ____________________________________________________________________________________

17. Why does the potential start to decrease as you move to the right of the right charge?  ____________________________________________________________________________________

18. Now open the file Visualizing Potential - positive positive


.  Again, this is not the shape of the potential but a graphical representation of the size of the potential at different distances from the charge.  You should be able to visualize two negatives, also.
  
19. If you were to do Part C again with negative charges, what do you think would be the only difference?  ____________________________________________________.

20. For the negative charge, how would the answers to 12-15 differ?  Don’t just say “they would be opposite”!

____________________________________________________________________________________

____________________________________________________________________________________.

Part D: Looking at Potential Near Two Equal Positive and Negative Charges (sketch ->)

21. Drag a -3 and a +3 charge centered 6 meters apart.  Click on Equipotentials with number and then click across from left to right as you did before until you reach the right hand charge.  Is there a place where the potential lines cross?  _____________.  Where is the potential zero? ______________.  Explain in terms of work and force why the numbers do what they do from left to right?  ____________________________________________________________________________________  

____________________________________________________________________________________.

22. Now open the file Visualizing Potential - positive negative


.  
  
Part E: Looking at Potential Near Two Unequal Positive Charges (sketch ->)

23. Drag a +1 and a +9 centered 6 meters apart.  Click on Equipotentials and then click across from left to right as you did before until you reach the right hand charge.  Also, find the place where the potential lines cross.  What do you think the potential is here?  _____________.  Click on Potential and then click on this point and see if you are correct.  If you said zero, that was incorrect.  What is really zero at this point?  ________________________.  But there is something special about this point in terms of potential.  Click and drag the potential + cursor from left to right through this point.  What did you learn?  _____________________________.  Why is this true?  (Answer in terms of force and work.)

____________________________________________________________________________________

____________________________________________________________________________________

24. Drag your potential cursor from left to right.  How many locations of zero potential do you find?  _____

25. Ask me to show you how to see the 3-D visualization.

Part F: Looking at Potential Near Two Unequal Positive and Negative Charges (sketch ->)

26. Drag a -1 and a +9 charge centered 6 meters apart.  Click on Equipotentials and then click across from left to right as you did before until you reach the right hand charge.  Also, click around the place where the potential lines cross.  What do you think the potential is here?  _____________.  Click on Potential and then click on this point and see if you are correct.  If you said zero, that was incorrect.  What is really zero at this point?  ________________________.  But there is something special about this point in terms of potential.  Click and drag the potential +cursor from left to right through this point.  What did you learn?  _____________________________.  Why is this true?  (Answer in terms of force and work.)

____________________________________________________________________________________

____________________________________________________________________________________

27. There are two places (other than + and – infinity) where the potential is zero.  Where are these points?  ____________________________________________________________________________________

____________________________________________________________________________________.

28. Ask me to show you how to see the 3-D visualization.
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