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STATIC ELECTRICITY LAB

Background:   
Static electricity is created when an object gives up or gains electrons. The easiest way to charge a non-conductor is is by friction (rubbing) with wool, silk or fur. 
In static electricity, the charges are not moving through a wire or other conductor but stay on the surface of the object holding the charge.

By definition, rubbing a glass rod with silk produces a positive charge, while rubbing a hard rubber rod with wool or fur produces a negative charge.
A charge may be removed by grounding or allowing the excess electrons to flow into the ground or body.
There are three ways to transfer/ produce a static charge in a substance:  

1. Rubbing two non-conductors together to produce a charge by friction.

2. Transferring a charge through a conductor such as a metal spoon.

3. Producing an opposite charge by bringing a charged object close to the second object (induction)

Purpose:  to demonstrate the properties of charging by


Friction


Induction


Conduction

Materials

Pith balls


Electroscopes


Plastic rods


Glass rods


Fur


Wool cloth


Silk


Metal spoons

Small pieces of paper

Procedures:
Experiment 1--  Demonstration of the Law of Charges
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Hang one black plastic rod from a ring stand with string.


Charge a second black plastic rod by rubbing it with fur or wool.


Bring the charged rod near the handing rod.


Enter your observations into the data table.
Experiment 2  Charging by friction and contact

Tear a quarter sheet of paper into small pieces.  

Charge a black rubber rod by rubbing with a piece of wool.


Try to pick up the pieces of paper with the rod.

Charge your pith balls with the plastic rod and fur (fabric)

Demonstrate that the opposite charge may be produced with the glass rod and the silk.
Touch a charged black plastic rod to the ball at the top of an electroscope.

Describe the reaction in your data table.

Discharge the electroscope by touching it with your finger.

Fill in your data table

Experiment 3  Charging by conduction

View the diagram below showing how a ping pong ball may be charged by conduction.

Do the same experiment using a metal spoon and the pith ball and/ or the electroscope.  Be sure to hold the spoon by the insulating tape.
Put your observations into the data table
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Experiment 4:  Charging by induction
Use the fur or wool to charge the plastic rod

Move the rod close to the electroscope as shown below.

Ground the ball at the top of the electroscope with your finger.

Remove your finger

Move the rod away from the electroscope

The electroscope should now be charged with a negative charge.
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You may also do this by holding the plastic or rubber rod close to the outside glass of the electroscope.
Write up your lab using the standard format (blue sheets)
1. Cover w/ four color picture

2. Purpose

3. Materials

4. Procedure (you write this in your own words)
5. Wrap up questions
Data Table w/ observations

1. Diagrams with labels

2. Describe charging by friction, conduction and induction

Inference


1,  What does it mean?  Why did the leaves of the electroscope fly apart?  Why did the rod pick up the scraps of paper? 
WRAP UP QUESTIONS (write the questions along with your answer)

1. How are the electroscopes and the pith ball devices similar?

2. Why did the pieces of paper stick to the rubber rod?

3. Why do you think that the pith balls were at first attracted to the charged rod, and then were repelled by it?

4. Why did you use non-metals for the charging rods?

5. Why did the leaves of the electroscope drop back when you touched them with your finger?

6. Why did we do this lab during cold weather?

7. How were the charges on the glass rods different from the charges on the plastic rods?

8. What is the difference between charging by friction and charging by induction.
