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Honors Physics – Understanding Electrostatics and Coulomb’s Law

1. Consider an atom: What 2 atomic particles reside in the atom? Label each one with its specific charge (positive or negative)

2. What happens when two positive charges are moved close to each other?

3. What happens when a positive and negative charge are moved close to each other?

4. What fundamental concept in physics causes the answers in 2 & 3 to do what they do? In other words, what acts on them?

5. What adjective could you place in front of your answer to #4 so that you could distinguish it? For example, this is a type of (2 words)_______________  ____________  . (answer to #4)  
6. What do you think happens to the answer in #4 if the charges are moved farther apart?

7. The symbol for charge in physics is a “q”. The unit for charge is the Coulomb (C). What minimum number of charges do you need to actually see your answer in #4
8. What do you think happens to your answer in #4, if the charge on each particle increases? 

9. What kind of relationship do think there is between your answer in #4 and the charge?

10. What kind of relationship do think there is between your answer in #4 and the distance between the charges? (Consider your answer to #6)

11. Write the proportionalities according to #9 & #10. Keep in mind your answer to #7 as well.

12. The relationship between the distance and your answer to #4 has a “square” on the distance. Show the new proportionality below.

13.  When you make a formula what must you always have in it? Or you have to add it!

14.  Combine the two proportionalities and the answer to #13. This is called Coulomb’s law
Materials: Ruler, Coulomb’s Law Apparatus, Electrophorus
Procedure:

1. Obtain the coulomb’s law apparatus as well as a ruler.
2. Measure and record the distance from the TOP of the apparatus down to the hanging pith ball. This will be the LENGTH OF THE STRING.

3. Measure and record the POSITION ( in meters) of the hanging pith ball.
4. Charge the insulation of the Electrophorus with wool. Bring the MOUNTED pith ball NEAR the area of the insulation you charged but DO NOT allow the pith ball to touch the insulation. 

5. Hold the pith ball there for a few moments then touch the pith ball with your finger.

6. Quickly slide the mounted pith ball into the grove on the apparatus and allow the mounted pith ball to touch the hanging pith ball. The mounted pith ball should immediately transfer some similar charges to the hanging pith ball and therefore the 2 balls should repel. 
7. Move the mounted pith ball back and forth to visualize the repulsion effect. Choose one such repulsion position.
8. Measure and record the position of the mounted pith ball.
9. Measure and record the position of the hanging pith ball. 
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	Length of String
	

	Mass of Pith Ball
	

	Equilibrium Position of HPB
	

	Position of MPB
	

	Position of “charged” HPB
	

	Separation distance, r
	

	Distance from equilibrium, HPB, d
	


Calculations (SHOW ALL WORK)

1. Using the length of the string and the displacement the hanging pith ball was from equilibrium, calculate the angle the string made with the vertical.
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2. On the figure to the left draw and label the free body diagram for the charged hanging pith ball.
	


3. In the box below, write the equilibrium expression for the HORIZONTAL direction, in terms.

4. In the box below, write the equilibrium expression for the HORIZONTAL direction, in terms.

	


5. Using your equilibrium expression, solve for the TENSION in the string and then the ELECTRIC FORCE.
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6. The equation for coulomb’s law is shown. The constant of proportionality is called the coulomb constant and uses the symbol, k.  Since the hanging pith ball was charged with the mounted pith ball the charge on both is the SAME. Solve for the charge on each pith call. 

7. Suppose we took a THIRD UNCHARGED PITH BALL and TOUCHED the hanging pith ball while it was being repelled during the experiment. Explain in detail what would happen to the charge on the hanging pith ball and the electric force between the hanging pith ball and the original mounted pith ball. 
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