Charge and Coulomb’s Law
[image: image3.png]


In this experiment you will investigate the electrical properties of charged pieces of sticky tape.   Tear off a strip of tape about 20 cm in length.  Fold over one end of the strip to make a non-sticky “handle,” as in fig. 1.  Stick this strip onto the table top.  This “base” tape will provide a standard surface to work from.  Prepare another tape with a handle and press it down on top of the base tape.  Write U (for Upper) on the handle of this tape.  With a quick motion, pull the U tape up and off the base tape, leaving the base tape stuck to the table.  Hang the U tape vertically from the support.
1a)
Describe the behavior of the tape as you bring objects toward it (e.g., a hand or a pen).

  b)
Does it matter which side of the tape you approach?

2a)
Suppose that you had another U tape.  Make a prediction (no penalty for being wrong) about whether there would be an attractive or repulsive interaction or no interaction between the two tapes.  Explain your reasoning.
 b)
Support your first tape vertically between two supports.  Now make another U tape (label it) and bring it toward the first.  Describe and sketch your observations.  Is your result consistent with your prediction?  Explain.
  c)
How does the distance between the tapes affect the interaction between them?  Sketch a very rough qualitative graph showing how the strength of the interaction depends on the distance between the tapes.  Describe the evidence which leads you to this graph.

3.
Recharge your two U tapes and hang them separated on the support.  Run your fingers lightly along both sides of the length of one of the tapes to neutralize it.  How does this tape interact with your hand?  With the other tape? 

Press a new tape with a handle onto the base tape.  Label it B (for Bottom).  Now take one of your U tapes and press it on top of the B tape.  Pull off the U and B tapes together.  Repeat this process to get a second U and B pair and hang it on the support.  Now neutralize the pair by running your fingers along both sides of the doubled tape.  Separate the two tapes and hang each vertically between two supports.  Now repeat the process so that you have a total of four tapes.  The second pair should just be hung from the single support.
4.
Describe the interaction of the following pairs of tape when they are brought near each other.

  a)
Two U tapes

  b)
Two B tapes

  c)
One U tape and one B tape.
5.
Let’s try to be somewhat quantitative.  When two U tapes interact, at approximately what distance of separation is the electrical force between them about equal to the gravitational force on one of them?  Explain you reasoning.
6.
Obtain an acrylic rod and a piece of wool.  Rub the rod with the wool and then hold the rod near a newly made U and B tape.  By convention, the acrylic rod is said to be negatively charged when rubbed with wool.  Which tape, U or B, is negatively charged?  Explain how you know.

7.
Before you, leave measure the length, width, and mass of a piece of tape.90
Homework




Name____________________
1a)
Make a quantitative estimate (within a factor of 10, say) of how much charge is on a freshly charged tape.  Use the actual Coulomb force law and your experience from the lab.
  b)
How many electrons does this represent?

[image: image4.png]


2.
Assume that the molecules on the surface of the tape are arranged in a regular array as shown, and that the distance between adjacent molecules is about 
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 m, as shown.  Estimate how many molecules there are over the entire surface of your tape and what fraction of them have had an electron removed in the charging process.
3.
The surface charge density  for your tape is defined as =(total charge on the tape)/(total area of the tape).  If the density of charge on the surface is greater than about 
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C/m2 the charges will exert electric forces on the neighboring air sufficient to trigger a spark in the air.  How does the density of charge on your tapes compare with this density?
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Fig. 1
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