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Lab #1:  Charge and Coulomb’s Law

In this experiment you will investigate the electrical properties of charged pieces of tape.  

Note: the real world is messy. Straightforward experimental manipulations and accurate measurements are not always easy to come by. Rough observations are good enough for this lab.

A. Press a piece of tape, about 10 cm or so in length, firmly onto a smooth, clean unpainted surface, for example, a notebook or an unpainted tabletop.  (For ease in handling, make “handles” by folding each end of tape to form portions that are not sticky.)  Then peel the tape off the table quickly and hang it from a support (e.g., a ruler or the edge of a table).

Bring different objects (e.g., a pen, a ruler) towards it and take note of the behavior of the tape as you do.  Sketch and describe the action of the piece of tape.
Does it matter which side of the piece tape you approach?

Now compare what happens when you bring the thin piece of paper towards it vs. the thin piece of aluminum foil.  Describe the similarities and differences in what happens.

B. Make another piece of tape as described above.  Make a prediction (no penalty for being wrong) about whether there will be an attractive or repulsive interaction or no interaction between the two tapes.  Try to justify your prediction.

Now bring the second piece of tape toward the first.  Describe and sketch your observations.

It is important, as you perform the experiment above, that you keep your hands and other 

objects away from the tape.  Explain why this precaution is necessary.

How does the distance between the pieces affect the interaction between them?  Sketch a very rough qualitative graph showing how the strength of the interaction depends on the distance between the pieces.  Describe briefly the evidence for a distance dependence of the force.

C. Make two freshly charged pieces of tape as before.  Run your fingers lightly along both sides of the length of one of the pieces to neutralize it.

How does this piece interact with your pen?  
with the other piece?

D. Make two freshly charged pieces of tapes as before, and see (again) how strongly they interact.  Now partially neutralize one of the tapes by lightly running your fingers over a small segment of the tape.  

Compare the strength of the interaction between this partially neutralized piece and the fully charged piece to the strength of the interaction between two fully charged pieces.

E. Each member of your group should press a piece of tape onto the table and write “L” (for Lower) on it.  Then press another piece, sticky side down, on top of each L tape and label the new tape “U” (for Upper).  Pull each pair of pieces off the table as a unit.  After they are off the table, first neutralize the pair as a single unit and then separate the U and L tapes.  Hang one of the U tapes and one of the L tapes from a support at your table.

Describe the interaction between the following pairs of tape when they are brought near one another.

 two U tapes



 two L tapes



 a U and a L

How does the strength of the interaction between U and L tapes depend on distance?  Sketch a rough qualitative graph of strength of force versus distance.  Describe what makes this a harder experiment to do than the similar experiment in part B above.

F. Obtain a rubber rod and a piece of wool.  Rub the rod with the wool, and then hold the rod near newly made U and L pieces of tapes hanging on a ruler or edge of the table.

Compare the interactions of the rod with the tapes to the interactions between the pieces of tape in part E.  Describe any similarities or differences.

G. By convention, the rubber rod is said to be negatively charged when rubbed with wool.  Based on your observations, which tape, U or L, has a negative charge?  Explain.

H. Using the observations you have made so far on how the strength of the force of the interaction between the pieces of tapes depends on the charge on the pieces and the distance between them, show whether or not your results agree with the equation for the force between two charged objects.

Check with your instructor before proceeding.

I. Design an experiment to quantitatively estimate (within a factor of 10, say) how much charge is on a freshly charged piece of tape.  Use the actual force law for electrostatics and your knowledge of the force of gravity to make your estimation.  Since you are inventing the procedure for this mini-experiment, be sure to describe it clearly along with your calculations below (and on the back side, if needed).
