Electric Charge

OBJECTIVES:

1. Describe the process of “electrification” by friction.

2. State that there are two types of electric charge.

3. State and apply the concept of conservation of charge.

4. Describe and explain the properties of conductors and insulators.

5. Explain and describe the process of electrostatic induction.

6. Describe the use of the gold leaf electroscope.

All matter is made of atoms.  All atoms contain particles which possess electric charge: protons possess positive charge and electrons possess negative charge.  The unit of measurement of electric charge is the Coulomb.  If a body has equal quantities of positive and negative charges, it is said to be electrically neutral.
Forces between charges: similar charges repel while opposite charges attract.  Also, a positively or negatively charged object will weakly attract an object which is neutral.  This occurs because the charged object has the effect of "rearranging" the charges inside the originally neutral object. Electric charge will be conserved, always. If one thing gains a positive charge, then something else must have become negative as a result.
If a material allows electrons to move through it easily, it is a conductor.  All metals are conductors because they have free electrons (that is, electrons which are not bound to a particular atom).  A material through which electrons cannot easily flow is an insulator.
There are two ways to transfer electrons from one object to another.  The first is through contact.  If you touch a charged object to neutral object, the electrons will flow from an area of high concentration to an area of low concentration.  
When two different insulators are rubbed together, electrons can be transferred from one insulator to the other. The body which has gained electrons has a negative charge and the one which lost electrons has a positive charge of equal magnitude.  This process is called charging by friction.  The net accumulation of electric charges on an object is known as static electricity.  The electrons are moved from one substance to another.  
A body can also be charged by simply placing it near a charged body. This process is called charging by induction. This is the process of "rearranging" the charges mentioned above.
The diagram below represents the situation when a piece of metal is charged by induction.
	


The situation is different when an insulator is charged by induction, as shown by the following diagram.
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The only charges which can move freely through metals are negative charges carried by electrons.  A flow of electric charges is called an electric current.
Electrostatic induction is what causes uncharged pieces of paper to 'jump' up to a charged rod.  By holding a negative charge above it, the negative charges in the paper are repelled (pushed down), while the positive charges are pulled up.  This creates an effective opposite charge on the paper (the reverse happens with positive charged rods), which creates a force of attraction, and pulls the paper up. 
The same principle can be applied to an electroscope.  When a positively charged rod is brought close to the top, negative charges in it are pushed down.  This creates a negative charge in both the gold leaf and the center shaft, and since the like charges repel, the leaf jumps up.  If the electroscope is then earthed, negative charges will neutralize the top of the electroscope, giving it a total negative charge, and thus the leaf stays up even once the rod is taken away. 
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