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Electric Charge
Electromagnetism: the combination of electrical and magnetic phenomena

Two kinds of charge: positive charge and negative charge

Charges with the same electrical sign repel each other, and 
charges with opposite electrical signs attract each other

conductors: some of electrons in materials can move rather freely
                  ex) metals, human body 

insulators: none of electrons in materials can move freely
                  ex) plastic, glass 



Fundamentals of Physics by Eunil Won, Korea University

Coulomb’s Law
The electrostatic force of attraction or repulsion between two charged particles (q1 

and q2) has the magnitude

F = k
|q1||q2|

r2
(Coulomb’s law)

Unit of charge: C (Coulomb) 

One Coulomb is the amount of charge that 
is transferred through the cross section of a 
wire in 1 second when there is a current of 
1 Ampere

dq = i dt

k: electrostatic constant 
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Coulomb’s Law

Then Coulomb’s law becomes

F =
1

4πε0

|q1||q2|

r2

k: electrostatic constant and is usually written as 1/4πε0

k =
1

4πε0
= 8.99 × 10

9
N · m

2
C

2

ε0 = 8.85 × 10
−12

C
2/N · m

2

ε0 permittivity constant:

A shell of uniform charge attracts or repels a charged particle that is outside the shell as 
if all the shell’s charge were concentrated at its center

If a charged particle is located inside a shell of uniform charge, there is no net 
electrostatic force on the particle from the shell



Fundamentals of Physics by Eunil Won, Korea University

Charge is Quantized
Benjamin Franklin thought that electric charge was a continuous fluid 
but...

Experiments show that any charge q that can be detected written as:

q = ne, n = ±1,±2,±3, ...,

e = 1.60 × 10
−19

C

e, the elementary charge has the value:

Conservation of charge: the net charge of any isolated system cannot 
change
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Summary

The strength of a particle’s electric interaction with objects 
depends on its electric charge

Electric Charge:

Coulomb’s Law
F = k

|q1||q2|

r2

ε0 = 8.85 × 10
−12

C
2/N · m

2

ε0 permittivity constant:

Conservation of charge: the net charge of any isolated system cannot 
change


