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Electric Charge 

The early Greeks knew that if a piece of amber was rubbed, it would 
attract bits of straw. This is an early example of electrostatics. The 
English word, electron, is derived from the Greek work for amber. 

The ancient Greeks also knew that a certain type of rock, called 
lodestone, would attract iron and always keep the same orientation 
if hung from a string and left free to rotate. This is an early example 
of magnetism. 

But only in the 19th century did scientists realize that electrostatics 
and magnetism were both part of the same phenomena which we 
call electromagnetism. 

James Clerk Maxwell took the ideas of Michael Faraday and some 
of his original discoveries and put them into mathematical form 
around the middle of the 19th century. We now know these laws as 
Maxwell's Equations 
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Conductor And Insulator 

Conductors are materials in which the electrons can move rather freely 
(i.e. they readily conduct a flow of electrons). 

Non-conductors or Insulators are materials in which the electrons are 
more tightly bound to the atoms and generally are not free to move. 

Examples of conductors are metals such as copper, silver, Aluminum plus 
salt water solutions (the human body falls into this category). 

Examples of insulators are wood, plastic, stone; in short, any non-metal. 

The earth acts as a large conductor and has a very large capacity to 
absorb charge concentrations from smaller conductors. 

So any charge on a conductor will be lost if there is a path to ground. 
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•Substances that fall between the metals and the insulators are called 
semiconductors. 

•Semiconductors such as Silicon and Germanium are widely used in 
modern electronics since their properties may be radically altered by the 
addition of small amounts of impurity atoms. 

•Superconductors are perfect conductors in the sense that they offer no 
resistance to the flow of charges. 
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Positive and Negative Charge  

Like charge repel one another and 

unlike charges attract one another 

where a suspended rubber rod is 

negatively charged is attracted to 

the glass rod.  But another 

negatively charged rubber rod will 

repel the suspended rubber rod. 

 

Dr. Hazem Falah Sakeek    www.hazemsakeek.com    &   www.physicsacademy.org 6 



3/2/2011 

4 

Charge is Conserved 

Electric charge is conserved. The net charge of an isolated system 

may be positive, negative or neutral. Charge can move between 

objects in the system, but the net charge of the system remains 

unchanged.  
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Charge and Matter 

  مبدئيا هي للمواد عامة بصفة أو الجزئي أو الذرى التركيب عن المسئولة المتبادلة القوى

 البروتونات هي الجسيمات وهذه كهربياً، المشحونة الجسيمات بين كهربائية قوى

 .واإللكترونات  والنيوترونات
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Charge is Quantized 

In the early part of the 20th 
century Robert Millikan 
performed an experiment to 
determine the smallest possible 
charge in nature. 

Millikan found that that basic 
charge is 1.6x10-19 Coulombs. 

This was later found to be the 
charge on every proton and 
electron (negative for electrons). 

Every experiment since then has 
observed the basic electron charge 
or some integral multiple of it. 
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