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PE and Electric Fields

Book – Ch. 33.1 – 33.2

Electric Field

• Michael Faraday developed the concept of 
electric fields in the early 1800’s.  

• The space around every electrically charged 
body has an electric field.  

• When another charge enters the field, an 
electric force acts on it.  

• Any electric field has both magnitude and 
direction.  

• What kind of quantity is this? 

Vector Quantity

• Vectors can be represented as arrows with the 
arrow pointing in the direction of the electric field.

Electric Field Lines

• The electric field is represented by vectors (arrows) 
drawn around the charge. (charge in center = 0!)  

• Direction based on force of a positive charge and 
charge in question.  

• Length of vectors show magnitude of the force.  
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Examples:

• For a negative charge, the (+) 
test particle would be attracted 
(arrows towards). 

• For a positive charge, the (+) test 
particle would be repelled 
(arrows away).  

Rules for Electric Field Lines
• Lines always go from:

– positive to infinity
– infinity to negative
– Positive to negative 

• Lines never cross and are evenly distributed. 

• Density of lines represent amt. of charge. 

• Lines are perpendicular to the particle surface. 

Density of Line Patterns: more crowded = stronger.

Direction of increasing charge

closer = stronger Farther apart 
= weaker

Check your understanding:

• Which of these patterns is/are incorrect? 

Answer: C, D and E
In C, the lines are directed towards a (+) object.
In D, the lines are not symmetric despite the symmetrical sphere.
In E, the lines are directed away from a (-) charge.
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What if two or more charges are 
present? 

• Electric fields around two charges interact 
with each other.  

• What is wrong in this picture?

Answer: Field lines should never cross

Potential Energy in an Electric Field

• What is required to push the small positive charge 
against the electric field below? 

• Since work is done on the charge, its PE increases.  

• The closer it gets, the stronger the repulsion, more 
work is required.  

+ +

To Find the Magnitude of an 
Electric Field

E = magnitude of electric field

F = force (on q) at that point

q = size of charge

q
FE =
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Example 1
• A force of 0.005 N is applied to an electron 

to keep its location in an electric field.  How 
strong is the field?

The Relationship Between Electric 
Potential and Electric Field

• For a uniform electric 
field, such as that 
between two parallel 
plates:

For a potential difference, V, 
separated by a distance, d, 
the field strength E is:

d
VE =

• Two parallel plates are charged to a voltage 
of 50 V.  If the separation between the 
plates is 0.050 m, calculate the electric field 
between them.  

* The units for electric 
field can be written as 
N/C or V/m

Example


