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23.6 Electric Field Lines 

 A convenient way of visualizing electric field patterns is 
to draw lines, called electric field lines and first 
introduced by Faraday. 
 
         is tangent to the electric field line at each point. 
  The direction, indicated by an arrowhead of the line. 
 The direction of the line is that of the force on a positive 

charge placed in the field. 
 The number of lines per unit area through a surface 

perpendicular to the lines is proportional to the 
magnitude of the electric field. When lines close 
together E is strong while if they are far apart  E is weak. 

  
 



23.6 Electric Field Lines 
 The relationship between strength of  E and the 
density of field lines:  
                                                                               

Increase the number of  electric field line (N) per unit 
area of a surface means increase the electric field 
density→→ increase the strength of E 

For example:  

• consider an imaginary spherical surface of radius, r,  
concentric with a point charge. 

 

E is proportional to the number of lines per unit  area, 
we see that E varies as               as the finding of  

 



23.6 Electric Field Lines 

 Electric lines of a positive source charge: 

 directed radially away from the source charge to infinity. 

Electric lines of a negative source charge: 

directed radially toward the source charge from infinity. 

Notice that: 

 lines become closer together as they approach the charge, 
indicating that the strength. 

 



23.6 Electric Field Lines 

 
The rules for drawing electric field lines: 
•  The lines must begin on a positive charge and 

terminate on a negative, some lines will begin  
      or end infinitely far away. 
 
• The number of lines drawn  is proportional to 

the magnitude of the charge. 
 
•  No two field lines can cross. 



23.6 Electric Field Lines 

 
  Electric Field Lines of +Q, -Q: Electric Field Lines of +Q, +Q: 

   
 
 
 
  



23.6 Electric Field Lines 

Electric Field Lines of +2q, -q 

 

The number of lines leaving  

+2q is twice the number terminating  

at 2q. Hence, only half the lines that 

 leave the positive charge reach the  

negative charge. The remaining half 

 terminate on a negative charge we 

 assume to be at infinity. 



 23. 7 Motion of a Charged Particle in a 
Uniform Electric Field 

 

 

  

When a particle of charge q and mass m is placed in an 
electric field  E, If the only force exerted on this particle, we 
can write: 
  

and the acceleration of the particle is: 
 
 
 
 If the charge of the particle is positive (+q), its a is in the 

direction of E . 
 If the charge of the particle is negative (-q), its a is in the 

direction opposite of E . 
 

 
                                            
 



23. 7 Motion of a Charged Particle in a 
Uniform Electric Field 

If E is uniform and the particle is free to move, F on the 
particle is constant and we can apply the particle under 
constant  a model to the motion of the particle. 
 
 Therefore, the particle in this situation is described by 
three analysis models: 
  particle in a field 
  particle under a net force 
  particle under constant acceleration 
 

 






