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Properties of Electric Charges 

A number of simple experiments demonstrate the existence of electric 

forces and charges. For example, after running a comb through your hair 

on a dry day, you will find that the comb attracts bits of paper. The 

attractive force is often strong enough to suspend the paper. The same 

effect occurs when certain materials are rubbed together, such as glass 

rubbed with silk or rubber with fur. 

Another simple experiment is to rub an inflated balloon with wool. The 

balloon then adheres to a wall, often for hours. When materials behave in 

this way, they are said to be electrified, or to have become electrically 

charged. You can easily electrify your body by vigorously rubbing your 

shoes on a wool rug. Evidence of the electric charge on your body can be 

detected by lightly touching (and startling) a friend.  

Under the right conditions, you will see a spark when you touch, and both 

of you will feel a slight tingle. (Experiments such as these work best on a 

dry day because an excessive amount of moisture in the air can cause any 

charge you build up to “leak” from your body to the Earth.) there are two 

kinds of electric charges, which were given the names positive and 

negative 

We identify negative charge as that type possessed by electrons and 

positive charge as that possessed by protons. To verify that there are two 

types of charge, suppose a hard rubber rod that has been rubbed with fur is 

suspended by a sewing thread, as shown in Figure 23.1. When a glass rod 

that has been rubbed with silk is brought near the rubber rod, the two attract 

each other (Fig. 23.1a). On the other hand, if two charged rubber rods (or 

two charged glass rods) are brought near each other, as shown in Figure 

23.1b, the two repel each other. This observation shows that the rubber and 

glass have two different types of charge on them. On the basis of these 

observations, we conclude that charges of the same sign repel one another 

and charges with opposite signs attract one another.  
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In addition to the existence of two types of charge, several other properties 

of charge have been discovered 

 

• Charge is quantized. This means that electric charge comes in discrete 

amounts, and there is a smallest possible amount of charge that an object 

can have. In the SI system, this smallest amount is e ≡ 1.602 × 10−19 C . 

No free particle can have less charge than this, and, therefore, the charge 

on any object—the charge on all objects—must be an integer multiple of 

this amount. All macroscopic, charged objects have charge because 

electrons have either been added or taken away from them, resulting in a 

net charge. 

• The magnitude of the charge is independent of the type. Phrased 

another way, the smallest possible positive charge (to four significant 

figures) is +1.602 × 10−19 C , and the smallest possible negative charge is 

−1.602 × 10−19 C ; these values are exactly equal. This is simply how the 

laws of physics in our universe turned out. 

• Charge is conserved. Charge can neither be created nor destroyed; it can 

only be transferred from place to place, from one object to another. 

Frequently, we speak of two charges “canceling”; this is verbal shorthand. 

It means that if two objects that have equal and opposite charges are 

physically close to each other, then the (oppositely directed) forces they 

apply on some other charged object cancel, for a net force of zero. It is 
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important that you understand that the charges on the objects by no means 

disappear, however. The net charge of the universe is constant. 

• Charge is conserved in closed systems. In principle, if a negative charge 

disappeared from your lab bench and reappeared on the Moon, 

conservation of charge would still hold. However, this never happens. If 

the total charge you have in your local system on your lab bench is 

changing, there will be a measurable flow of charge into or out of the 

system. Again, charges can and do move around, and their effects can and 

do cancel, but the net charge in your local environment (if closed) is 

conserved. The last two items are both referred to as the law of 

conservation of charge 

 

In Summary 
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Coulomb's Law 

Experiments with electric charges have shown that if two objects each have electric 

charge, then they exert an electric force on each other. 

 

 

 

 

 

 

  



5 
Lec 4 

 



6 
Lec 4 

 



7 
Lec 4 

  

 

 


