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18. STATIC ELECTRICITY
18.1 LAWS OF ELECTROSTATICS

a) Experiment to show electrostatic charging by friction.
 Charging involves adding or removing electric charges to a neutral body to make it charged.
 When certain materials are rubbed together, electrons may flow from one material to another.
 Example:
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 Observation: a polythene rod/comb rubbed with a woolen cloth attracts bits of paper.
 Explanation: on rubbing, the polythene rod/comb loses electrons to the wool and is then able to attract

the -ve charges on the paper bits.
 Materials which lose electrons when rubbed: glass, wool, perspex
 Materials which gain electrons when rubbed: polythene, silk, ebonite

b) Charging of solids by the movement of electrons.
 Normally, a material contains equal numbers of electrons and protons so that its overall charge is zero.

The material is said to be electrically neutral. However, a material can also be given a net +ve or a net –
ve charge by the process of charging.

 During charging, always electrons flow from one region to another creating a concentration of +ve
and –ve charge respectively.

 A material which loses electrons becomes +vely charged.
 A material which gains electrons becomes -vely charged.
 Different techniques have to be used for charging and discharging a conductor and an insulator. This is

so because conductors contain electrons which are loosely bound to their surface and can be easily
removed whereas the electrons in insulators are more strongly bound to their atoms and are, therefore,
more difficult to remove.

c) Types of charges and their measurement
 There are two types of electric charges:
1. Positive charges called protons
2. Negative charges called electrons

 Electric charge is measured in coulomb, C.
d) Force between charges
 When charges are brought close to each other, they exert a force on each other.
1. Like charges repel.
2.Unlike charges attract.

18.2 PRINCIPLES OF ELECTROSTATICS

e) Electric field
 An electric field is a region in which an electric charge experiences a force.
 An electric field is created by a charge (and is found around the charge).

f) Lines of force and simple electric field patterns.
 An electric field is made up of lines of force.
 A line of force in an electric field represents the direction in which a positive charge would move if
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placed at that point.
 A line of force is always directed from a +ve charge towards a –ve charge.
 Some typical field patterns are:
1)Electric field of an isolated charge

(a) electric field of a positive charge (b) electric field of a negative charge

2)Electric field between two charges

(a) electric field of two positive charges (b) electric field of two opposite charges

g) The separation of charges by induction.
(a) to obtain a –vely charged sphere by induction

(1) The +vely charged rod creates a separation of

charges on the metal sphere by induction.

(2) When the sphere is earthed momentarily,

electrons flow from the earth to the sphere and

the +ve charges are neutralized.

(3) After the earth connection is removed, a net –ve

charge remains on the sphere.

(4) As the rod is removed away, the –ve charges

repel each other and become uniformly

distributed over the entire surface of the sphere.
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(b) to obtain oppositely charged spheres by induction

(1) The +vely charged rod creates a separation of

charges on the two spheres by induction.

(2) The two spheres are separated while keeping

the charged rod close. Each sphere acquires

opposite types of charges.

(3) As the rod is removed away, the charges on each

sphere spread out evenly. Each sphere is now

oppositely charged.

h) Electrical conductors and insulators
 An insulator is a material in which the electrons of its atoms are not free to move around.
 Extra charges put on the surface of an insulator are also unable to move freely across the surface.

E.g. rubber, polythene, perspex, plastic and glass.
 A conductor is a material which has a large number of electrons that are free to move around.
 Extra charges given to the conductor are also free to move around.

E.g. metals and graphite.
i) “Earthing” a charged object.
 Earthing means to provide a pathway for charges to travel between a charged object and the ground

(earth).
 This can either be done by touching the charged object or by connecting a wire from the object to the

earth.
 When a negatively charged body is earthed, electrons travel from the body to the ground.
 When a positively charged body is earthed, electrons travel from the ground to the body.

j) Problems of Electrostatic charging
1) Electrostatic charging of water droplets in the atmosphere can lead to the ionization of air and cause

lightning.
2) Fuel trucks have to be properly grounded to prevent sparks due to electrostatic charging which could

ignite the fuel explosively.(c)
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18.3 APPLICATIONS OF ELECTROSTATICS

k) Examples where charging is helpful
1. Photocopier
 Electrostatic charging is used in a photocopying

machine where selected regions of a sheet of
paper are +vely charged and attract particles of
carbon by induction.

2. Electrostatic precipitator
 To prevent the emission of harmful particles in

the atmosphere by factories, the particles are
trapped by –vely charged coils of wire in the
factory chimneys.
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