
Chapter 18

Electric Forces and Electric Fields



Electricity

Electricity is the term given to the 
phenomenon of charged particles. There 
are two different types:

 Positive charges - Protons
 Negative charges - Electrons

Protons are found in the nucleus of all 
atoms. Electrons are a orbiting cloud 
which surrounds the nucleus. 

Neutrons are another particle which is 
found in the nucleus but has no 
electric charge. It is said to be 
neutral.



What Does the Atom Look Like?

The proton is a very small particle. It is found in 
the nucleus of the atom (the center) along with 
neutrons. Its diameter is on the order of 10-15 m. 

To put the size of the atom in perspective, the 
Bohr model of the atom (we will learn about this 
shortly) puts the distance  of the single electron in 
hydrogen at a distance of 5.3 ´  10-11 m from the 
proton. Lets say the proton found in a hydrogen 
atom is the size of a basketball. How far away 
from this size proton would the electron be?

Hydrogen is electrically neutral, what does this 
mean?



Conservation of Charge

For any isolated system, 
the net (total charge) is 
conserved.



How Many Electrons?

A cubic cm of a typical metal 
contains ~1023 electrons. This 
is a large number and a more 
manageable unit needed to be 
used. 

Enter the Coulomb (named 
after Charles Coulomb: 1736-
1806). 

One Coulomb of charge 
contains 6.24 ´  1018 
electrons* .

* This changes with the units used to 
describe electric and magnetic fields.



Conductors and Insulators

A conductor is a material which will allow electric charges to flow 
through it freely. This happens because the material has many 
electrons which are nearly free to move about.

An example is:
Most Metals

An insulator is a material which does not conduct well. This is due to 
the fact that these materials have electrons bound to a fixed location 
within them.

Examples are:
Some plastics
Rubber
Wood
Silicon Dioxide



Charging Objects

Charging by contact

Charging by induction



Electric Force

The electric force is given by:

where q
1
 is charge one, q

2
 is charge 2, and r2 is the 

square of the distance between the two charges. k 
(8.99 ´  109 N×m2 / C2 ) is a proportionality constant 
which allows us to write the equality.

The force may be either attractive or repulsive 
since either or both charges may be positive or 
negative. What other equation have you seen which 
has the above form? 

F � k
q1q2

r 2


