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Electric Charges

Electric charge is an intrinsic property of the fundamental particles that make up
objects such as: the rods, silk, and fur.

Electric charge is a scalar quantity.

The SI unit of charge is the Coulomb; it is derived from the SI unit Ampere:

10=040s)

The fundamental charge has the magnitude of:

e=16x10"1¢C
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Electric Charges

eThere are two kinds of electric charges
o Called positive and negative
= Negative charges are the type possessed by electrons.
e=-1.6x10"1C
= Positive charges are the type possessed by protons.

p=+16x10"1°C
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Electric Charges
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Conservation of charge

+ Neutral objects: there are equal
numbers of negative charges and
positive charges, and so the net
charge is zero.

 During a charging process, charge isn’t

created, but it is transferred from one
object to another; electrons are

transferred from the glass to the silk.

o Object that gained negative charge

becomes negatively charged.

o Object that lost negative charge

becomes positively charged.
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Quantization of Electric Charges

*The electric charge is said to be quantized.

o Charge on any object is a multiple of the fundamental charge.

= q is the standard symbol used for charge as a variable.
= nis an integer =1, 2, 3, ....
= ¢is the fundamental unit of charge

le| = 1.6 x 10 C
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Conductors

eElectrical conductors are materials in which some of the electrons are free

electrons.
O Free electrons are not bound to the atoms.
O These electrons can move relatively freely through the material.
o Examples of good conductors include copper, aluminum and silver.

0 When a good conductor is charged in a small region, the charge readily

distributes itself over the entire surface of the material.
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Insulators

eElectrical insulators are materials in which all of the electrons are bound to
atoms.

0 These electrons can not move relatively freely through the material.

o Examples of good insulators include glass, rubber and wood.

O When a good insulator is charged in a small region, the charge is unable to

move to other regions of the material.
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Semiconductors

*The electrical properties of semiconductors are somewhere between those of

insulators and conductors.
eExamples of semiconductor materials include silicon and germanium.

O Semiconductors made from these materials are commonly used in making

electronic chips.
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[Tl | H. A.Radi and J. O. Rasmussen, Principles of Physics For Scientists and Engineers, 1st ed., SPRINGER, 2013.

How many electrons would have to be removed from a coin to leave it with a charge of 1 X 1077 C?

Solution:

From the fundamental charge (e) and the total charge g on each coin, we can find the number of removed

electrons n as follows:
Q = Ne
=>+1x1077=Nx16x10""°

= N =6.25 x 1011
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