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Analysis Model: Particle in a Field 
(Electric) 

The electric force is a field force.  

  

 Field forces can act through space producing effect  

even with no physical contact between  interacting  

objects.  

  

 An electric field is said to exist in the region of 
space around a charged object. This charged object 
is the source charge.  

 When another charged object, the test charge 𝑞0 , 
enters this electric field, an electric force acts on it.  



Analysis Model: Particle in a Field 
(Electric) 

The electric field [E]: is defined as the electric 
force on the test charge per unit charge. 

  

The electric field vector:,    , at a point in space is  

defined as the electric force     acting on a positive  

test charge,       , placed at that point divided by 
the test charge:   

                              , the SI unit of E is N/C 

                           

 



Analysis Model: Particle in a Field 
(Electric) 

•        is the field produced by some charge or charge 
distribution ( source charge), separate from the test 
charge.  

 

• The existence of an electric field is a property of the 
source charge: the presence of the test charge 𝑞0 .  is not 
necessary for the field to exist.  

  

•  The test charge 𝑞0 ., serves as a detector of the field.  

 



Analysis Model: Particle in a Field 
(Electric) 
Relation between E and F 
 
 
If q is positive, the force is in the same direction as 
the field. If q is negative, the force and the field are 
in opposite directions. 

Similar to,  



Analysis Model: Particle in a Field 
(Electric) 
  The direction of the electric force and therefore 

that of the electric field 
Suppose there is a charged object (charge source, q) create 
electric force F and then electric field acting on a test charge 
𝑞0 at point P where r is distance  between q and 𝑞0. 
 
 
 
Since,  
  
the electric field at P created by q is 
 
 



Analysis Model: Particle in a Field 
(Electric) 

 

 

 



Analysis Model: Particle in a Field 
(Electric) 

Electric field Calculation 

at any point P,  

electric field due to a source charge can be calculated by 

 

 

electric field  due to  a group of source charges can be 
expressed as the vector sum 

  

 

 

  



Analysis Model: Particle in a Field 
(Electric) 



Analysis Model: Particle in a Field 
(Electric) 

Examples: 

 



Example 23.5   A Suspended Water Droplet  

• A water droplet of mass                            is located in the 
air near the ground during a stormy day. An atmospheric 
electric field of magnitude                             points 
vertically downward in the vicinity of the water droplet. 
The droplet remains suspended at rest in the air.  What is 
the electric charge on the droplet? 



Example: Electric Field Due to Tow 
Charges 



Solution 

Vector E1 has only y component in the positive direction 
then : 
 
While vector E2 has x component in the positive 
direction, and y component in the negative direction 
then: 
 

The magnitude of E    =                        at angle φ = 66 ◦ 



Example 23.6      Electric Field Due to Two 
Charges 



Solution 23.6 (A) 



Solution 23.6 (B) 

Solution 23.6 (C) 


