Title

Charge by Friction & the Conservation of Charge

Materials and Safety Considerations

· Balloons
· Plastic rod

· Ebony rod

· Vinyl strip

· Silk

· Wool

· Polyester

· Canvas

· Pith ball Electroscope

· Tap and Sink

· Positive & Negative Cut-Outs

· Tape

Safety Considerations: There are no major safety considerations, the charge build up should not increase greatly enough to hurt or injure anyone.  Watch students with the plastic and ebony rods or the vinyl strip to prevent using them as weapons.
Curriculum Connection

Electrostatics, charge by friction and the conservation of charge can all be found in Cluster 3: The Nature of Electricity in the Senior 1 Science curriculum.  Charge by friction is one of the ways included in the curriculum that objects can get a charge and the conservation of charge is important to the charging objects by friction, conduction or induction.  Specifically, both these concepts are part of the SLO S1-3-05, where they would investigate and explain electrostatic phenomena using the particle model of electricity.
Instructional Sequence


Introduction
· Review with students the particle model of electricity, how there are positive charges and negative charges and also how like charges repel each other and the opposite charges attract each other

· Ask students about what happens when they drag their feet on carpet at home or in school and then they touch someone or something.

· Most will say that they get a shock and they shock the object or the person.

Experimental Plane
· Demonstrate creating a charge by friction by rubbing a balloon on hair
· First demonstrate to the students that there is no charge in the balloon or hair by placing the balloon near your hair

· “Is there a charge on the balloon or the hair? How do you know that there is or isn’t a charge?”
· Place a charge on the balloon and the hair by rubbing the balloon on your hair.  Lift the balloon enough to raise some hair

· “Is there a charge on the balloon and the hair?  How do you know that there is or isn’t a charge?  If so, what kind of charges do they have (i.e. like charges or opposite charges”)?
· Using their knowledge of like charges and opposite charges they should be able to explain
· Now, charge another balloon.  Place both balloons on a surface and bring them near each other
· They should repel each other

· “What kind of charges are on both balloons?  How do you know this?”
· Ask the students if they have encountered any other examples

· Demonstrate the charge created on an object by bringing it near a thin stream of water.  The flow of water should bend towards the stream

· Electrostatics Lab

· Let students create charges on objects using different rods or strips with different cloths

· Use the pith ball electroscope to detect a charge on either objects

· Give students a table to record the different combinations and ask students to gauge how much the pith ball was attracted to the object
· Tell students to look for how the pith ball reacts (did it react quickly or did it take more time to react) or how far it is attracted if the object is placed the same distance from the pith ball each time
· They should use their judgment and rate it strong, medium or weak.
· “Did some combinations created more charge than other combinations?”

Psychological Plane

· Referring to the balloon and hair experiment, demonstrate the transfer of charges by friction and thus the conservation of charge

· Ask two students to volunteer to be part of the demonstration

· Attach an equal amount of positive and negative charges on each student

· Ask students to explain the net charge on each student, the effects they have on each other, the total number of positive charges, negative charges and net charges

· Demonstrate a transfer of charge by friction by having the students rub shoulders and transferring the negative charges from one student to the other

· Explain how one student is more “hungry” or likely to gain negative charges (i.e. electrons) and thus the other student must give them their negative charges

· Ask students to explain the net charge on each student, the effect they have on each other
· Refer students back to the balloon and hair experiment, inform them that rubber is more likely to gain electrons

· “Explain the transfer of charge between the hair and the balloon and the differences in charge”
· Ask students to explain, the total number of positive charges, negative charges  and net charges

· “How does the number of positive charges, negative charges, and net charges compare to the beginning?”
· Use this opportunity to explain the conservation of charge, how charges move around and are transferred and not created or destroyed
· Drawing the transfer of charge by friction

· Give students a page with three boxes labeled: Diagram 1, Diagram 2, and Diagram 3
· Instructions: Draw diagrams of the transfer of charge before, during and after rubbing two objects together and describe what is happening in each diagram

Include in the diagram or description:

· The distribution of charges

· The movement of charges

· The net charge

· The resulting effects

Theoretical Plane
· “In your own words, explain the effects of friction on two objects being rubbed together.”
· Look for:

· Friction creates a charge on both objects

· A net negative charge on object and a net positive on the other

· Some objects are more likely to gain the negative charge
· Provide students with a Triboelectric Series Ranking List, explaining that objects higher on the list will usually lose electrons to objects lower on the list.

· Point out hair and rubber

· Refer students back to the Electrostatics Lab, have them go back to their combinations of objects to identify which objects gained the electrons and which object lost the electrons

· “In your own words, explain Conservation of Charge.”
· Look for:
· Charges are moved around/transferred
· No created or destroyed
· Net amount of charges stay the same

Visual Materials/References/Support Materials

Electrostatics Lab

	Trial
	Object # 1

(Rod/Strip)
	Object #2

(Cloth)
	Affect on Pith Ball

(Strong/Medium/Weak)
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Electrostatics Lab Revisited
	Trial
	Object # 1

(Rod/Strip)
	Object #2

(Cloth)
	Gained Electron
	Lost Electrons
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	10
	
	
	
	


Charging by Friction
Draw diagrams of the transfer of charge before, during and after rubbing two objects together and describe what is happening in each diagram


Include in the diagram or description:


The distribution of charges


The movement of charges


The net charge


The resulting effects
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Diagram 2:





Diagram 3:








