Static Electricity 
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Activity E-1: Introductory Ideas


(20 minutes)

Your instructor has two pieces of Scotch tape stuck together.  They are pulled apart and hung from a support.  A stryrofoam plate and a piece of plexiglass will be brought close to the pieces of tape.   Observe and record what happens to the tape.

Now the Plexiglas and the styrofoam plate will be rubbed together and then each will be brought close to the tapes.  PREDICT what will happen to the tapes as the plate and Plexiglas are brought close.

You instructor will perform the experiment.  Record your observations.
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Activity D1: Charged Tapes & Charging by Rubbing

(60 minutes)

1. Pull a 20 cm (approximate) piece of tape off of dispenser and make a tab on the end by folding over 1-cm of the tape.  Tape this “base” tape to the table.  



Put a shorter (about 15 cm) piece of tape and make a tab on the end.  Carefully tape this piece on the base tape and rub it down.  Keeping the base tape on the table, pull the shorter piece off quickly.  Hang it from a support so that it isn't clinging to anything and it is free to swing.




Imagine that you make a second tape strip in the same way and bring it close to the first tape.  Predict  what you think will happen to the first tape.  Explain your reasons for your prediction.



Perform the experiment.  Repeat the above procedure to make a second tape.  Take the second tape and bring it close to the first tape.  (the tape may be influenced by your hand.  It may work best to hold both ends of the second tape as you bring it close to the first tape.)  Record your observations.   

2. 
Discard your used test tapes.  Put a 15-cm piece of tape (with tab) on the base tape.  Mark this tape “blue” with a blue colored pencil. Put another piece of tape (with tab) on top of the “blue” tape and mark the top tape “red.”   You now have a “red” tape on top of a “blue” tape on top of the base tape as shown below:





Ask fine instructor if you are confused by this procedure.  Now slowly pull up the “blue” tape from the base tape so that you have the “red” tape and “blue” tape together.  Run the blue-red tape combination through your fingers a few times.  (We will call this “unrubbing.”)  Pull the two pieces apart quickly.  Hang them from support apart from each other.

3. Imagine that you now use the exact same procedure to make another set of blue and red tapes, so you would have two blue tapes and two red tapes.  Using “A” for attracts, “R” for repells and “O” for no effect, predict what you think will happen when you separately bring second blue tape close to the hanging tapes and the second red tape close to the hanging tapes.  Fill in the table below with your PREDICTIONS.

	Prediction
	Hanging red tape
	Hanging blue tape

	Blue tape
	
	

	Red tape
	
	


Explain the reasoning you used in making your predictions.

4. Test your prediction by making a new set of blue and red tapes using the above procedure.  (Remember to run the combined tapes through your fingers before pulling them apart.)  
	Observation
	Hanging red tape
	Hanging blue tape

	Blue tape
	
	

	Red tape
	
	


5. Discuss with your group ideas about the nature of electrical effects that might help you explain your observations.  Record your ideas.

Note: 
In the next few steps you will be asked to rub together a styrofoam plate and a piece of Plexiglas.  In order to see the electrical effects, you need to vigorously rub them together.  Please try to keep the Plexiglas clean and free of grease from your fingers.


In what follows, the term “rubbed foam” refers to a styrofoam plate that has been vigorously rubbed against a Plexiglas sheet.  “Rubbed Plexiglas” refers to a piece of Plexiglas vigorously rubbed against a styrofoam plate.

6. Before rubbing the foam plate and Plexiglas together, bring each, separately, close to the hanging tapes.  Carefully observe what happens to the tapes.  Be sure everyone in your group agrees with the observation.  Record your observation below.

7. Discuss the above observation with your group and try to explain it.  Record ideas about electrical effects that might help you explain the observation.

8. Bring a rubbed foam plate close to the hanging tape.  Bring the rubbed Plexiglas close to the hanging tape.  Be sure everyone in your group agrees with the observations.  Record your observations.

9. “unrub” the foam plate and Plexiglas by lightly rubbing with your hand.  Separately bring the unrubbed foam and unrubbed Plexiglas close to the tapes.  Record your observations.

10. Below are drawings of pieces of the foam plate and the Plexiglas before being rubbed, while being rubbed and after they are rubbed together.  Using red and blue colored pencils, draw diagrams to help you explain what you think might be going on in the two materials that causes the attraction and repulsion effects.  Do this individually.





11. Compare your drawings with your group.   Try to come to a consensus within your group.  If different from above, draw your groups ideas below. 


12. From your observations so far, what evidence do you have that there are different kinds of charge?  

13. What kind of charge (red or blue) is on a rubbed foam plate?  What kind of charge is on rubbed Plexiglas?  Explain the evidence for these answers.

14. Historically, we name the two kinds of charge ‘positive’ and ‘negative.’  (Extra credit for those who want to learn about this history and report it to the class!)  This is only a convention, we could just as easily call the charges ‘red’ and ‘blue’ or ‘left’ and ‘right.’  Can you determine if “red” is positive or negative?  Explain your answer.

15. Use your tapes to fill in the following table.  You may need to “remake” your tapes by repeating the charging process.  Some of the supplies are limited, so please share with other groups.  You choose the materials for the last two rows.  (Leave the last column blank for now.)
	PRIVATE 
Object/Rubbed with
	Attracted or Repelled  Red tape?
	Charge on object 

(red or blue)
	

	Styrofoam plate / Plexiglas
	
	
	

	Plexiglas / Styrofoam 
	
	
	

	plastic tube/wool
	
	
	

	Plastic tube/fur
	
	
	

	glass test tube/wool
	
	
	

	Plexiglas rubbed w/ Saran Wrap
	
	
	

	
	
	
	

	
	
	
	


16. The kind of charge that materials acquire in rubbing depends on the properties of both materials.  Below is a list of some materials ranked from those that accept electrons (become negatively charged) most readily to those that give up electrons (become positively charged) most readily.  This is called the Triboelectric Series.

hard rubber 




Receives electrons

celluloid

sulfur

rubber balloon

polyethylene

polystyrene foam (foam plate)

amber

sealing wax (Like in Puff the Magic Dragon)

acrylic (Plexiglas)

wood

cotton

paper

silk

cat’s fur

wool

nylon

mica

glass

rabbit’s fur





Gives up electrons

Use the Triboelectric Series to determine if “red” is positive or negative.  Explain your reasoning!!

Check your table in part 15.   Use the last column to record the kind of charge (positive or negative).

Activity D-1b: Determining the sign of the charge.

1. A neon bulb consists of two wires called electrodes that are encased in a glass tube filled with neon gas.  Observe as your fine instructor connects the bulb to a group of batteries.  Look carefully at the bulb as the experiment is passed around the room.  What did you observe?  Is there any difference between the two electrodes?

2. Trace the wires back to the batteries.  Which battery terminal is connected to the electrode that lights up?

3. Predict what will happen when the instructor reverses the connections.

4. Test your prediction with observation:

The evidence from the neon bulb experiment tells us that the glowing electrode indicates negative charge moves from the wire connected to the glowing electrode into the gas.

5. Now make a rubbed foam plate.   Hold a neon bulb by one of the wires and drag the other wire over the rubbed surface of the foam plate.  Which electrode lights? (You may need to do this in a darkened room)


Repeat this with the rubbed side of the Plexiglas.  Which electrode lights?

6.
What is the sign of charge on the foam plate when it is rubbed with the Plexiglas?


Explain how you can now determine the sign (positive or negative) of  ‘red’ charge.

 
Return to part 15 or Act D-1 and fill in the last column of the table with the sign (positive or negative) of the charge on the object.
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