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Stations Lab: Electrostatic Forces
Background & Tips:

· Atoms are neutral, but made up of charged parts

· Nucleus (positive), which is not free to move

· Electrons (negative), which are free to move in conductors, limited motion in insulators

· Opposite charges attract; like charges repel

· Key Terms to use in explanations:

· Charging by friction
· Charging by Induction (induced charge)

· Charging by Conduction
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· Key Principle: Conservation of Charge.
· In an isolated system, the total charge remains constant.
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· Some materials hold on to electrons better than others. The triboelectric series lists materials according to this property, and has been established empirically.
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Station 1: Magic Wand 

· Suspended pith ball (graphite coated) … or a small piece of aluminum foil suspended with a very fine string, such as a long human hair
· Plastic rod
· Rabbit’s pelt
· Gently touch the pith ball to ground it (dissipate any charge left over from the last group).

· Rub the plastic rod vigorously.
· Move it toward the pith ball without touching it.

1) Observations:
2) Draw the charges on the diagram below and explain your observations.
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Touch the pith ball with the rod

3) Observations:

4) Draw the charges on the diagram below and explain your observations.
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5) Study the diagram below of a rod and pith ball in equilibrium. Calculate the magnitude of the electrostatic force of repulsion between the rod and the pith ball.


Station 2:  Sticky Balloon

· Inflated balloon tied to a string
· Wall

· Rub the silicon rubber balloon on your head.

· Hold the string against the wall
· Pull the string away from the wall and observe the balloon

1) Observations:
2) On the diagram below, draw charges and explain your observations


3) Compare your observations for this station with the “Magic Wand” Station. Explain any differences.

Station 3: Pie Plates from Space

· Stack of aluminum (disposable) pie plates

· Van de Graff generator (Think of it as a device that pumps electrons out of the dome and into the ground. See diagram at bottom of page)
· Grounding wand


· Neutralize the Van de Graff generator with the grounding wand.
· Balance the stack of pie plates on top of the Van de Graff generator.

· Turn on the Van de Graff generator. Stand back and observe.

1) Observations:

2) Explain your observations.

3) A 200 g pie plate is in equilibrium – suspended over a Van de Graff generator. Calculate the magnitude and direction of the electrostatic force acting on the pie plate. Draw and label force vectors acting on the pie plate.



*Station 4: Pith Ball Ping-Pong

· Metal-coated ping-pong ball on string

· Two metal spheres on insulating stands
· Van de Graff Generator
· Wire lead 

· Neutralize all three spheres by touching them.

· Turn on the Van de Graff generator for a few seconds,

and then turn it off
1) Explain your observations. Use diagrams to aid your explanation.

2) If you performed this experiment with a pith ball that was identical in size to the two spheres and the initial charge of the sphere was 10 C, then what would be the charge of this same sphere after it had been touched three times by the pith ball?
3) Now that the middle ball is a rest, touch one of the large balls and record your observations and explain what occurs.

Station 5: Electroscope
· Rabbit’s pelt

· Electroscope
· Plastic rod


THE ONLY PART OF THE ELECTROSCOPE YOU SHOULD TOUCH IS THE KNOB. DO NOT TOUCH THE LEAVES
· Neutralize the electroscope by touching the knob. 
· Rub the plastic rod vigorously with the rabbit’s fur.
· Bring the rod close to the knob of the electroscope.
1) Observations:

2) Explain your observations.
· If necessary, recharge the rod by rubbing it with the rabbit’s fur.
· Touch the knob of electroscope with the plastic rod so that there is much surface touching as possible.
3) Observations:

4) Explain your observations,
· Recharge the rod.
· Bring it close it, but not touching, the electroscope.
· With rod in the same position, touch the knob with your finger.
· Remove both the rod and your finger.
5) Observations:

6) Explain your observations:

*Station 6: How does the electric force vary with distance?

· You have a balloon taped to a meter stick and a balloon taped to a base and placed on an electronic balance, as shown in the photo.





· Rub both balloons thoroughly with rabbit’s fur.

· Zero the balance.

· Vary the separation distance (this is the distance from the center of one balloon to the center of the other balloon) bring the balloon on the stick closer and closer to the balloon on the balance (as prescribed in the table below).

· Use a meter stick on the stand to measure the separation distances.
· Record the mass readings in the table below.

	Separation Distance (m)
	Mass Reading (g)
	Electrostatic Force (mN)

Multiply the mass reading by 9.81 m/s2

	1.00
	
	

	0.90
	
	

	0.80
	
	

	0.70
	
	

	0.60
	
	

	0.50
	
	

	0.40
	
	


· Plot a graph of the electrostatic force as a function of the separation distance.

Analysis of Station 6
The equation to the right, called Coulomb’s Law, describes the relationship between charge, distance and force. Coulomb’s constant, k, is universal and has a value of 8.99 x 109 N m2/C2. 

Manipulate your data to produce a straight-line graph, and use the slope of that line to determine the charge on each balloon. (Assume that the charges of the balloons are equal).
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