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	CHAPTER 3
Developing Ideas

ACTIVITY 2 Homework 1: Interactions Between Charged and Uncharged Objects


Chapter 3

Activity 2: Homework 1

Name:________________________________   Date:_______________  Group:_______

Purpose

In Activity 2 you explored what happens when two charged objects are brought near each other.  In this homework assignment you will explore what happens when a charged object and an uncharged object are brought near each other.  
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	How do charged and uncharged objects interact with each other


Initial Ideas
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In Activity 1 you found that only certain types of metals interacted with magnets.  Suppose you conducted a similar experiment, but this time brought different materials (metals and non-metals) near an electrically charged object. Do you think all types of materials would interact with the charged object, or only certain types of materials, or none of them?  If only certain types, what types do you think would interact?
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For materials that you think will interact with the charged object, do you think the interaction would always be attraction, always repulsion, or do you think some materials will attract and some will repel?  Why do you think so?  

Exploration #1: What kinds of materials interact with a charged tape?

STEP 1: Open the movie, C3Act2_HW_Tapes.mpg that should be on your Student Resources CD. The person in the movie will bring various uncharged objects near charged B and T tapes.  
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 Stop the movie after each object is brought near the charged tapes, and record your observations (attract, repel, or no effect) in the following table.   
Table: Observations with Charged Tape and Materials (from movie)

	Material
	Reaction with B-Tape
	Reaction with T-Tape

	Finger
	
	

	Glass rod
	
	

	Paper clip
	
	

	Paper
	
	

	Iron nail
	
	

	Polystyrene
	
	

	Wooden splint
	
	

	Aluminum foil
	
	

	Foam padding
	
	


STEP 3.  Look over the data in the Table.
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 What materials seem to interact with the charged tapes? 
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 Does the reaction depend on which type of charge is on the tape or not?

Now think about when the person in the movie brought an uncharged object close to the charged tapes. The experiments showed that the tapes were attracted to the uncharged object, so it seems that there can be electric charge interactions between charged and uncharged objects. How can our model of charges in materials help to explain this phenomenon?

Exploration #2: Interactions between Charged and Uncharged Objects

STEP 1:  If you have access to a balloon, blow it up.  Then rub the balloon against a sweater (or your hair) and place the rubbed part of the balloon against a wall.  You should observe that the balloon sticks to the wall.  (If it is too humid in the room, the balloon may not stick, but you should still observe some attraction between the balloon and the wall.)

In the rest of this exploration, you can either run the “Balloons and Static Electricity” simulator at http://phet.colorado.edu/web-pages/simulations-base.html, or you can watch a movie of the simulator.  The movie is on your Student Resources CD and is called C3Act2_HW_Balloon_Wall.mpg.  (The simulation was developed by the Physics Education Technology (PhET) Project by a team of researchers and designers at the University of Colorado.)
	STEP 2:  The simulation shows a sweater, a balloon and part of a wall.  If you are running the simulator, the screen should look like this.
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 Is the wall charged positively, negatively, or is it neutral?  How do you know?

	STEP 3.  Rub the balloon against the sweater to charge it negatively.
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	STEP 4.  Bring the charged balloon near the wall, but do not touch the wall yet.  


	[image: image10.png]





[image: image11.jpg]


 
Why do the negative charges in the wall move when the balloon is brought close?  
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Why do the positive charges not move?

Remember that according to our model, only negative charges can move within a material; the positive charges stay fixed. Whenever the negative charges in a material are displaced relative to the positive charges, we say the material is electrically polarized.  In this case, the wall has become electrically polarized in the area close to the balloon. There are still equal numbers of positive and negative charges in the wall, so it is still uncharged overall.  However, what has happened is that the distribution of negative charge has changed, so the front surface of the wall closest to the balloon is more positively charged, while the region to the right of the surface is more negatively charged.

STEP 5.  Touch the balloon to the wall in the simulator and notice that it sticks, just like your real balloon did.
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With the wall now polarized, are the excess negative charges on the balloon closer to the positive charges in the wall or closer to the negative charges in the wall? 
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Which force do you think would be stronger in this case, the attractive force between the negatively charged balloon and the positive charges in the wall, or the repulsive force between the balloon and the negative charges in the wall? Explain your reasoning.
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Once an uncharged object (like the wall) is electrically polarized, do you think it stays polarized forever from then on?  What evidence from the simulator supports your answer?

Summarizing Questions

Answer these questions as part of the homework assignment.  Be prepared to add any different ideas that may emerge during the whole class discussion.

S1:  In the simulator exploration you brought a negatively charged balloon close to a wall and saw that the wall became electrically polarized. Suppose, instead, you brought a positively charged object near a wall.  

(a) 
Do you think the wall will become electrically polarized in this case?  If so, draw a picture and explain how it happens.  Indicate whether the surface of the wall close to the object would be more positively charged, or more negatively charged. 

(b) 
If you were to touch the positively charged object to the wall, it would stick.  Explain how that happens.
S2:
If you rub an inflated balloon against your hair and then bring the rubbed part of the balloon near a pile of tiny pieces of paper, several of the pieces will fly up to the balloon.  Using the model of charges in materials write a scientific explanation for why this happens. (As a hint, consider that each piece of paper becomes electrically polarized when the charged balloon is brought near.)

Explanation: Why is a small uncharged piece of paper attracted to a charged balloon

Describe the situation using a diagram: (We suggest drawing two diagrams, one showing how the model would represent the paper before balloon is brought near, the second showing the paper with the balloon nearby.)
Write the narrative: (Use the model of charges in materials to explain what happens to the paper when the balloon is brought close and why the paper is then attracted to the balloon)
S3:
The magnetic interaction and the electric charge interaction have different names; therefore there must be some things different about them (otherwise there would be no reason to call them by different names).  Describe some differences between the magnetic interaction and the electric charge interaction.
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