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Electric  Force 
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Coulomb's Law 
• Coulomb determined 

– Force is attractive if charges are opposite sign  

– Force proportional to the product of the charges q1 
and q2 along the lines joining them  

– Force inversely proportional square of the distance 

   |F12|  |Q1| |Q2| / r12
2 

   |F12|= k |Q1| |Q2| / r12
2  

k is normally expressed as k = 1/40 

 
where is the permittivity of free space 

k = 8.987.5x109 Nm2C-2 
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Coulomb's Law 
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Vector form of Coulomb’s Law 
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Example 8 

Two point charges Q1 = 50 c and Q2 = 10 c located at (-1,1,-3) m in 
(3,1,0) m respectively. Find the force on Q1 

212

21

0

1
4

1
r

r

qq
F






r = - 4ax -3az 

5

3a- -4a zxr


  

 
  Naa

aa
F zx

zx 6.08.018.
5

34

5
36

10
4

101050

2
9

56

1 






 




















 NaaF zx 108.0144.01 

2/8/2013 Dr. Aparna Tripathi 



+Q0 

Electric Field 
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Electric Field E is defined as the force acting on a test 
particle divided by the charge of that test particle 

Thus Electric Field 
from a single 
charge is  
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Electric Field of a single charge 

+ 

r

E

+Q0 

+Q0 

+Q0 

Note: the Electric Field is defined everywhere, even if 
there is no test charge is not there. 
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Electric field from test 
particles 

Electric Field from 
isolated charges 

(interactive) 
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Charged particles in electric field 
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Using the Field to determine the force 
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Electric Flux 
•Flux is a measure of the number of field lines passing through an 
area  

•Electric flux is the total number of Electric lines of forces passing 
normally through a surface in an electric field is called electric 
flux.  

•It is denoted by the letter φ. 

•Total Electric flux passing through  

the total surface 

Electric field lines passing through a 
surface of area A, whose normal makes an 
angle   with the field. 
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AEA)cosE(Flux Electric
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Ē || Ā    = 0 

2/8/2013 Dr. Aparna Tripathi 



Electric field lines passing through a surface of area A whose normal 
makes an angle   with the field. 

Ē И Ā     0 

 A׳ = A cos  

Where A ׳ is the perpendicular area 
to the field  E 

The value of electric flux is +ve if lines of forces are diverging 
The value of electric flux is -ve if lines of forces are converging 

Units:   Nm2/C in SI units, the electric flux is a SCALAR quantity 
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Example 9 
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