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INTRODUCTION

 Electrosatic is fundamental concepts that are 
applicable to static(or time-invariant) electric 
fields in free space(or vacuum).An electrostatic 
field is produced by a static charge distribution.

 Study of electrostatics by investigating the two  Study of electrostatics by investigating the two 
fundamental laws governing electrostatic fields:

 Coulomb's law, and

 Gauss'slaw.



COULOMB’S LAW

Where k is the proportionality constant. In SI units, charges are in 
coulombs (C),The distance R is in meters(m), and the force F is in 
newton (N) so that



VECTOR FORM OF COULOMB’S LAW

therefore



COULOMB’S LAW

(IMP. PTS TO BE NOTED)



PRINCIPLE OF SUPERPOSITION



ELECTRIC FIELD INTENSITY

The electric field intensity E is obviously in the direction of the 
force F and is measured in newton/coulomb or volts/meter. 



ELECTRIC FIELD INTENSITY

 The electric field intensity at point r due to a 
point charge located at r ‘ is



EXAMPLE 1
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EXAMPLE 2



EXAMPLE 2



EXAMPLE 2



ELECTRIC FIELD DUE TO CONTINOUS

CHARGE DISTRIBUTION

 So far we have only considered forces and electric 
fields due to point charges, which are essentially 
charges occupying very small physical space. 

 It is also possible to have continuous charge 
distribution along a line, on a surface, or in a distribution along a line, on a surface, or in a 
volume.

 Line charge density by pL (in C/m), 

 surface charge density by ps (in C/m2), and

 volume charge density and pv (in C/m3), 



ELECTRIC FIELD DUE TO CONTINOUS

CHARGE DISTRIBUTION

 The charge element dQ and total charge Q due to 

these  continuous charge distribution are



ELECTRIC FIELD DUE TO CONTINOUS

CHARGE DISTRIBUTION

 Electric field due to this charge distribution will 
be 



A LINE CHARGE

 Consider a line charge with uniform charge 
density     extending from A to B along the
z-axis as shown in Figure.

 The charge element dQ associated with element 
dl = dz of the line is dl = dz of the line is 



A LINE CHARGE



A LINE CHARGE



A LINE CHARGE
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EXAMPLE



SURFACE CHARGE

 Consider an infinite sheet of charge in the xy-
plane with uniform charge density ps. The charge 
associated with an elemental area dS is 



SURFACE CHARGE

 The contribution to the E field at point P(0, 0, h) 
by the elemental surface 1 shown in Figure  



SURFACE CHARGE

Due to the symmetry of the charge distribution, for every element 
1, there is a corresponding element 2 whose contribution along 
cancels that of element 1, as illustrated in Figure . Thus the 
contributions to add up to zero so that E has only z-component.



SURFACE CHARGE



SURFACE CHARGE

 In a parallel plate capacitor, the electric field 
existing between the two plates having equal and 
opposite charges is given by 



EXAMPLE
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SOLUTION



SOLUTION

 By symmetry radial components are cancelled 
out and field is only due to Z axis



SOLUTION



EXAMPLE
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SOLUTION



VOLUME CHARGE

 Let the volume charge distribution with uniform 
charge density pv be as shown in Figure  

 The charge dQ associated with the elemental 
volume dv is 



VOLUME CHARGE



VOLUME CHARGE




