Sticky Tape Lab 
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Demo of how to set up tape: https://www.youtube.com/watch?v=ibQTiyB9KFg
A.  Electrostatic interactions:

Take a piece of scotch tape about 15 cm long, fold over one end so that it has a non-sticky tab.  Apply this piece of tape to the top of the table, and then peel it off.  Have your lab partner prepare a piece of tape in the same fashion. You should reuse the pieces of tape as you work through the lab.
1.  What do you observe when you bring the pieces of tape near each other?

2.  What sort of physical interaction have you observed?

3.  How does the interaction depend on the distance between the two tapes?

Perform the same experiment with masking tape.  

4.  What happens in this case?

Now prepare a set of two scotch tapes, labeled “B” for bottom and “T” for top:

First apply one piece to the table and then apply another piece on top of it. 
Pull the two tapes off the table together, rub your fingers down the tape to remove any charges, then pull them apart.  

Have your lab partner also prepare a set of two tapes.  Keep track of which tapes are B’s and which are T’s.  

5.  For all different pairs of tapes, record the type of interaction between them.

B and B:

T and B:

T and T:

6.  What is the direction of the force that a tape exerts on a similarly prepared tape?

B.  Charge:

Apparently scotch tape has some property, which causes two tapes to exert forces on each other.  We will call this property “charge”.

1. What evidence have you observed that tells you that there is more than one type of charge?

2. What can you conclude about the charge on masking tape?

3. Suppose you have another charged object, C.  What sorts of interactions would you need to observe in order to infer that C has ANOTHER type of charge than you have observed?

4. Are there any other ways that C could interact with B and T that could also lead to this inference?

5. What (implicit) observation do we make to conclude that most everyday objects are uncharged?

Charged objects can also be produced by rubbing.  Take and rub some of the objects you have with others and by bringing them near a B and a then near a T strip characterize the type of charge (T, B, none, other) produced on each by a variety of combinations:

Object  

       rubbed with

Charge produced

Glass


fabric








Black plastic rod

fur








Clear plastic rod

fur








Comb 


hair or fur







Black plastic rod

fabric








6. Do you have any evidence for the existence of a third type of charge?

C.  Putting charges together:

Choose one of your strips to be an indicator.  Stick it to something so it hangs freely in you experiment area.

Carefully hold a strip that is the same type as your indicator a definite distance from the indicator strip and note the strength of the interaction.  

1. Record some information about the indicator strip that characterizes the strength of this interaction. 

2. Hold another strip of the same type the same distance from your indicator and record the strength of this interaction.

Now, touching only the tabs on the strips, stick your two strips together.  This may be difficult to do; try holding both tabs together between thumb and forefinger and quickly flick your wrist.

PREDICT how the strength of the interaction between this double strip and the indicator strip will compare with the strengths of the interactions of each strip individually with the indicator strip.  For example, do you think it will be stronger than both, the same as the largest interaction, or …

Now observe the strength of the interaction by bringing your double strip to the standard distance from your indicator strip.

3. What do you observe?  

4. Was your prediction correct?

5. Carefully hold a B strip a definite distance from the indicator strip and note the strength of the interaction.  Record some information that characterizes the strength of this interaction. 

6. Hold a T strip the same distance from your indicator and record the strength of this interaction.

Now, touching only the tabs on the strips, let your B and T strips stick together.

PREDICT how the strength of the interaction between this double strip and the indicator strip will compare with the strengths of the interactions of each strip individually with the indicator strip.  For example, do you think it will be stronger than both, the same as the largest interaction, or …

Now observe the strength of the interaction by bringing your double strip to the standard distance from your indicator strip.

7. What do you observe?  

8. Was your prediction correct?

D.  Conventional names for the types of charge:

If we make the very natural supposition that the strength of the interaction depends on the amount of charge on each strip, we can take the strength of interaction as an operational measure of the amount of charge on an object.  Thus you have observed that the total amount of charge (also known as net charge) on an object composed of two like charged objects is larger than the amount of charge on either alone.  However, when you put together two objects with unlike charges, the amount of charge on the combined object is LESS.  Mathematically, the first case is like adding two positive numbers OR adding two negative numbers, while the second case is like adding a positive number to a negative number (or vice versa).

For this reason, we have chosen the names “positive” and “negative” (instead of “top” and “bottom”) for the two types of charge you have observed.

1. What observations, if any, have you made that suggest which of the two types (T or B) we should call positive?

Because there is no difference between the TT interactions and the BB interactions, and also no observable difference between the force a B exerts on a T and the force a T exerts on a B, a COMPLETELY ARBITRARY choice must be made as to which we will call positive.  Benjamin Franklin was the first to recognize this mathematical relationship between the two types of charge.  Prior to Benjamin Franklin, the two types of charge were called “vitreous” for the charge typically acquired by glass and “resinous” for the other type.  Franklin made the choice that we will use, by choosing to call the charge that a glass rod acquires a positive charge.  

2. Use this information to determine and record how T and B correspond to positive and negative.

