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LEARNING OUTCOME
After this lesson, students will be able:

• To understand that all sources of charge create an influence or action upon other objects some distance away and 

that the electric field concept is used to describe that influence.

• To state the mathematical definition of the di electric medium and to describe the dependence of the electric 

field strength upon the variables that affect it.

• To construct and to interpret electric field line diagrams for charged plates with and without dielectrics.• To construct and to interpret electric field line diagrams for charged plates with and without dielectrics.

• To use the electric field equation, Polarisation equation, to analyze physical situations that involve electric fields 

and to solve physics word problems associated with such situations.
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REVIEW

1. What are conductors ?

2. What  surface charge density?

3. What is the volume charge?

4. What are charges?



POLAR MOLECULES:

A molecule in which the centre of positive charges does not coincide 
with the centre of negative charges is called a polar molecule.

Polar molecule does not have symmetrical shape.

Eg. H Cl, H2 O, N H3, C O2, alcohol, etc.
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Effect of Electric Field on Polar Molecules:

E = 0 E
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p = 0 p



NON - POLAR MOLECULES:
A molecule in which the centre of positive charges coincides with the centre of negative charges is called a 
non-polar molecule.

Non-polar molecule has symmetrical shape.

Eg. N2 , C H4, O2, C6 H6, etc.

Effect of Electric Field on Non-polar Molecules:

E = 0 E

p = 0 p



DIELECTRICS:

Generally, a non-conducting medium or insulator is called a ‘dielectric’.

Precisely, the non-conducting materials in which induced charges are produced on their faces 
on the application of electric fields are called dielectrics.

Eg. Air, H2, glass, mica, paraffin wax, transformer oil, etc.

Polarization of Dielectrics:
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POLARIZATION VECTOR:

P = n p

SI unit of polarization vector is C m-2.

Dielectric Strength: Dielectric Dielectric strength (kV / mm)

Vacuum ∞

Air 0.8 – 1

Porcelain 4 – 8

Pyrex 14

Paper 14 – 16

Rubber 21

Mica 160 – 200



POLARISATION VECTOR OR POLARISATION DENSITY



POLARISATION DENSITY AND SURFACE CHARGE DENSITY



ELECTRIC SUSCEPTIBILITY



DIELECTRIC STRENGTH



DIELECTRIC STRENGTH
The relation between dielectric constant and electric susceptibility of the material

eK 1  
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