Electrostatics


Activity: Charged Tapes





1)	a)	Pull a 15 cm (approximate) piece of tape off of dispenser and hang it from your desk so that it isn't clinging to anything and it is free to swing.





	b) 	Bring the rubbed foam plate  close to the hanging tape.  Bring the rubbed Plexiglas close to the hanging tape.  Write down your observations:




















	c) 	Using diagrams, explain your observations.  Do this individually and them compare your explanations with your group.





























�
2)	a) 	Using a pen or pencil, mark the hanging piece of tape "T."  Pull a piece of tape about 3 hand widths long off the dispenser and put tabs on each end by folding over about 1 cm.  Tape this piece to your desktop. Pull two more pieces of tape off of the dispenser and make tabs on one end of each.  This will make them easy to remove when you are done.  Put one piece flat on your the base tape that is already on your desktop and mark it "B"  (for "BOTTOM").  Put the other piece directly on top of the Bottom tape and mark it "T" (for "TOP").  Your fine instructor might demonstrate this procedure.  Now slowly pull up the bottom piece from the base tape so that you have the two pieces stuck together.  ‘Unrub’  both sides of the tape with your fingers to get rid of any charge.  Pull the two pieces apart quickly.  Hang them from your desk as you did with your first piece of tape.  You should have two "T" tapes and one "B" tape.





	b) 	You can determine if like charges repel or attract by bringing one T tape close to the other.  What do you observe?  What is your conclusion?


























	c) 	Bring the rubbed foam plate and the Plexiglas close to the tapes.  What do you observe?
































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





























	e) 	What kind of charge (T or B) is on the rubbed plate?  What kind of charge is on the rubbed Plexiglas?  Explain the evidence for these answers.


�
3)	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 ‘T’ and ‘B’ or ‘left’ and ‘right.’  Can you determine which of your tapes (T or B) tape is positive and which is negative?  Explain your answer.



































4)	a)	Use your tapes to fill in the following table.  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  T tape?�
Charge on object 


(T or B)�
�
�
Plastic tube/fur�
�
�
�
�
glass test tube/silk�
�
�
�
�
plastic tube/wool�
�
�
�
�
Rubbed Styrofoam plate�
�
�
�
�
Plexiglas rubbed w/ Styrofoam�
�
�
�
�
Plexiglas rubbed w/ Saran Wrap�
�
�
�
�



5) 	What kind on experiment could be done to determine if T or B is positive and which is negative?


�
6)	The sign 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 most readily to those that give up electrons most readily.  This is called the Triboelectric Series.





	Saran Wrap					Receives electrons


hard rubber


celluloid


sulfur


rubber balloon


polyethylene


polystyrene foam


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





Check your table in part 4. to see if your results are consistent with this list.


�
ELECTROSTATICS


Activity : Charging by induction





Introduction





	During this activity you will make an electrophorus (BIG word - simple device) and use the electrophorus to study charging by conduction and induction.





	Before beginning this activity you should have the following supplies:


	


	Aluminum pie tin	plastic cup			tape or glue		electroscope 


	plastic tube			Plexiglas and foam plate				wool, or fur





1)	Making an electrophorus





	An electrophorus is a device which gets charged by induction.  To make your electrophorus, you will need 2 pie tins, 1 Styrofoam plate, 1 plastic cup and some tape.	





	Use some masking tape to tape the two pie tins together (top to top).  Now secure the plastic cup upside-down on the bottom of one of the pie tins. Place the assembly on the Styrofoam plate.  The diagram below shows how this might look.  Congratulations! you're done making your electrophorus.


�



































2)	Using an Electrophorus





�	a)	Use a piece of wool or fur and rub one side of the Styrofoam plate.  This will charge the plate.  Using the plastic cup as a handle, place the pie tin on the charged plate.  The tin will not become charged by direct contact because it only contacts the plate in a few places.  However, the tin does become polarized!  Use the diagram below to show the charge distribution on the pie tin. �
b)	If the tin is grounded while on the plate, it will be charged by INDUCTION.  You should feel a small spark when you touch (ground) the tin.  Take your finger away and lift the tin off the plate. Touch the tin now.  You should feel a small spark as the tin is discharged.  Using the diagrams below, sketch the charge distribution on the pie tin for each step of charging by induction.  Briefly explain what happens in each step using complete sentence.  





		i. Start with a neutral pie tin resting on the charged Styrofoam plate.





�
































		ii. Now ground the pie tin by touching it:


�


�





��




















		iii. Now lift the pie tin off the plate:


�



































�








If the plate starts off negatively charged, what kind of charge is left on the pie tin?  Test your answer with top and bottom tapes.








