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Electrostatics Notes & Definitions 
What are the four fundamental dimensions? 
 

Dimension Symbol Std. Unit 
   
   
   
   

 
What are the dimensions of the following? 

• Distance 
• Velocity 
• Area 

 
Properties of charge: 

Opposite charges _________ while like charges _________ . 

What is the fundamental charge? 
 
 
How do objects become charged? 
 
When we talk about the charge of an object, we are referring to the net 
charge or in other words, the overall charge. 

• When an object is charged negative it has an _______ of electrons. 
• When an object is charged positive it has an _______ of electrons. 
• _________ objects have the same number of positives & negatives. 
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Atomic Particles: 
Electron 
 
 
Proton 
 
 
Neutron 
 
 
Material Properties: 
Conductor 
 
 
 
 Examples: 
 
 
Insulator  
 
 
 
 Examples: 
 
 
 
Semiconductor 
 
 
 
Ground 
  





















Electrostatics



What is Electrostatics?
Electric charges, electric fields, 
and the forces between them

Electrostatics is electricity at 
rest.

Static electricity is the build up 
of charges on an object.



Static Electricity

• Static Electricity is the build-up of charges 
upon an object. 

• The spark was the 
electrons moving from
your hand to the 
doorknob!



Rules for Charge Interaction

• Like charges repel!!

• Opposite (unlike) charges attract!



What is the fundamental charge?
Fundamental charge is the smallest 
charge possible.  Electrons & protons 
carry a fundamental charge of -1 and +1

The value of the fundamental charge is
1.602 x 10-19 Coulombs.

• The electron (e-) charge is -1.602 x 10-19 C.
• The proton (p+) charge is +1.602 x 10-19 C.
• A proton (p+) combined with an electron (e-) 

have a net charge of zero.



How do objects become charged?
A negatively charged object has excess 
electrons

A positively charged object has an 
electron deficit (too few electrons)



Neutral objects have a 
balanced amount of Positive 
and Negative charges.

When an object GAINS 
electrons it has a net negative 
charge.

When an object LOSES 
electrons it has a net positive 
charge.

The Charge of Objects



A little Chem (or is it Physics) lesson
The particles that compose 
atoms:

-Protons
-Neutrons
-Electrons

Particle: Charge: Relative
Mass:

Location:

Proton Positive (+) big Nucleus of the atom

Neutron Neutral (+/-) big Nucleus of the atom

Electron Negative (-) Teeny tiny Orbit around the nucleus



Electrons orbit the nucleus of 
the atom. 
They are the only particles 
that MOVE around! 

Electrons in some materials 
move more easily than 
electrons in other materials

Electrons



Electron e-

Negatively Charged

Located Around the Nucleus

Very small mass

Account for most of the space in an 
atom



Proton p+

Positively Charged

Located in the Nucleus

Very large mass

Account for little of the space in an 
atom



Neutrons
Not Charged

Located in the Nucleus

Very large mass

Account for little of the space in an 
atom



Since matter is neither created nor destroyed, 
electrons are neither created nor destroyed, 
simply TRANSFERRED.

Conservation of Charge



Electrons in conductors roam throughout the 
material easily.  Conductors allow electric 
charge to flow easily through them.  For the 
same reason, they are also good conductors of 
heat.

Examples:  Copper, Aluminum, Iron, Gold, Silver

Conductors



Conductors
Materials that have the ability to 
transfer charge.

Some electrons are mobile and free 
to move through the atomic 
structure.



Conductor Examples
Metals (copper, aluminum, silver, 
gold)

Impure water.

Wet wood.





Electrons are tightly bound to the atoms of 
materials called insulators.  Electrons are not 
free to wander about.  For the same reason, 
they are also poor conductors of heat.

Examples:  Rubber, Plastic, Wood, Glass, Air  

Insulators



Insulators
Materials that don’t transfer charge 
easily.

Electrons are not very mobile and 
are tightly bound to  the atomic 
structure.





Insulator Examples
Non metals

Dry wood

Compounds (rubber, plastics, ceramics)

Pure water



Semiconductors can act as a conductor or an  
insulators.

Examples:  Germanium and Silicon

Semiconductors



Semi Conductors
Materials that are generally 
insulators but can become 
conductors under special 
conditions.



Ground
The ground (earth) can give or take 
electrons from an object to make it 
neutral.

When you “ground” an object you 
make a conducting path to the 
ground allowing the object to 
become neutral.
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