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SPH4U: Fields 

Drawing Electric Field Lines 
 
To define the direction of the electric field on a point charge, we determine whether a positive test charge (𝑞) 
would be attracted or repelled by the charge. Thus, for a negative charge (−𝑞) the field would point toward the 
charge and for a positive charge (+𝑞) the field would point away from the charge.  
 
 
 

       
   
 
 
 
Like the electric force it is best to get the direction of the field from the diagram rather than substituting the 
signs of the charge.  
 
Few Rules for Drawing Field Lines: 

1. The density of the field lines indicates the field strength  
2. Field lines cannot cross 
3. Field lines are smooth lines that extend towards or away from the source(s) 

  
Investigations:  
Part A: Point Charges 
Consider the field produced by two positive charges (much like the nuclei of two adjacent atoms). The field at a 
point is simply the vector sum of the fields due to the individual charges.  
 

 
 
Use the online simulation to draw the electric field lines for the following situations.  

i. Two positive charges  
ii. Two negative charges 
iii. A positive charge and a negative charge 
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Part B: Parallel Plates  
Use the online simulation to draw the electric field lines for the diagram below.  
 

 
 
 
Parallel plates can be represented as a series of point charges all lined up side by side as shown in the diagram 
below. A point charge placed between the plates is attracted by the negative charges on the lower plate and 
repelled by the positive charges on the upper plate. By symmetry we can see that all the horizontal components 
of the forces will cancel out.   
 
 
As a result, a uniform field (equal in magnitude and direction) exist (much like the Earth’s gravitational field near 
the surface). This is because as we move further from one plate the field due to each drops but a greater 
number of charges become involved. The field only becomes non-uniform near the edges. The field strength 
between the two parallel plates ONLY depends on the charge density (charge per unit area) that can be placed 

on the plates and NOT on the separation of the plates i.e. 𝜀 ∝ η (where η =
q

A
 is the charge density).  

 
 
Sample Problems:  

1. What is the electric force acting on an electron (𝑞 = −1.602 × 10−19𝐶) that is between two parallel 

plates, if a field of 1.00 × 102 𝑁

𝐶
 [𝑟𝑖𝑔ℎ𝑡] exists between them? 

2. What happens to the magnitude of the electric field between two parallel plates if the charge density of 
the plates is doubled and the plates are moved to twice their original separation? 

3. Determine the magnitude and direction of the electric field intensity at point P in the following diagram.  
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