
Lotus Diagram                         

a When two particles of ice of 
different sizes in clouds collide, there 
is a transfer of electrons, so that the 
smaller particle becomes positively 
charged and the larger particle 
becomes negatively charged

b  The larger negatively charged 
ice particles move towards the 
bottom of the cloud and the 
smaller positively charged 
particles move towards the top 
of the cloud

c The negative charge at the 
bottom of the cloud repels 
electrons from the Earth's 
surface. The ground under the 
cloud therefore becomes 
positively charged by induction

a Protons carry a positive 
charge

b Electrons carry a 
negative charge

c Neutrons are 
uncharged or neutral

a Bodies can lose some 
of its electrons or gain 
extra electrons

b If a body has excess 
electrons, it is negatively 
charged

c If a body has a 
deficiency of electrons, it 
is positively charged

h Air along the path of a 
lightning stroke is heated and 
expands, producing a shock 
wave in the surrounding air 
that is heard as thunder

8 Lightning is a natural 
phenomenon that 
illustrates some of the 
properties of electric 
charge

d Air normally acts as an 
insulator, however, 
before lightning can 
occur, the air must 
become conducting

h The positive charge on a 
proton is equal in magnitude 
to the negative charge on an 
electron

1 One property of 
electrons and protons is 
electric charge

d Two positive charges 
repel one another

h The deficiency or excess of 
electrons in a charged body is 
only a minute fraction of the 
total number of electrons in a 
body (usually no more than I in 
1012) 

2 Neutral and charged 
bodies

d It is always the electrons 
that are gained or lost by a 
body, as the protons are 
strongly bounded in the 
nuclei

g After the conducting path 
is complete there is a flow of 
negative charge from the 
cloud to the ground, which is 
a lightning flash.

f The liberated electrons 
and positively charged 
atoms act as charge 
carriers, so that the air 
becomes conducting.

e The cloud's negative charge and 
positive charges on the ground exert 
forces on electrons and nuclei of 
atoms of air between the cloud and 
the Earth, causing the removal of 
electrons from some atoms. 

g Neutrons have no electric 
charge and do not 
experience electric forces

f A positive charge and a 
negative charge attract 
one another

e Two negative charges 
repel one another

g A charge on a body 
due to an excess or 
deficiency of electrons is 
called an electrostatic 
charge

f When referring to the 
charge of a body, it is 
the net charge that is 
being referred to

e A body that has equal 
numbers of protons and 
electrons will be neutral

a When two previously neutral 
bodies are charged by friction, the 
amount of positive charge 
produced on one body is equal to 
the amount of negative charge 
produced on the other body

b When two charged 
conductors are brought into 
contact, there is a 
redistribution of charge 
between the bodies 

8 Lightning is a natural 
phenomenon that 
illustrates some of the 
properties of electric 
charge

1 One property of 
electrons and protons is 
electric charge

2 Neutral and charged 
bodies

a A conductor is a material 
that contains charge carriers; 
that is, charged particles 
which are free to move 
through the material

b Examples of 
conductors include salt 
solution and metals

c An insulator is a 
material that contains no 
charge carriers

7 Conservation of Charge 7 Conservation of Charge
Electric 
Charge

3 Conductors and 
Insulators

h The Earth is so big that 
the negative charges going 
to or leaving the Earth 
produce no detectable 
charge on it

3 Conductors and 
insulators

d Examples of insulators 
include dry air, glass, 
plastic, rubber and 
ceramics

d The total amount of 
electric charge never 
changes; that is, electric 
charge is conserved

c The total amount of 
charge remains the same 
when two charged 
conductors are brought 
into contact

6 Induced Charges 5 Charging by contact 4 Charging by friction g If a conductor that is 
earthed is given an 
electrostatic charge, electrons 
will move to or from the Earth 
to neutralise the conductor

f If a conductor that is 
insulated is given an 
electrostatic charge, the 
electrostatic charge will be 
distributed on the surface of 
the conductor

e If an insulator is given 
an electrostatic charge 
at a particular area on 
the insulator, the charge 
will remain at that area

a Induced charges are 
charges produced in a 
body when another 
charged body is near it

b Induction is the 
production of induced 
charges

c Eg. When a positively charged 
body is brought near an 
insulated, uncharged conductor, 
the positively charged body will 
attract electrons in the 
conductor

g Charging by contact 
involves the contact of a 
charged object to a neutral 
object.

a If a charged conductor is 
brought into contact with an 
uncharged conductor, the 
charge will be shared 
between the two conductors

a If two bodies made of 
different materials are 
rubbed together, a small 
number of electons will be 
transferred from one body to 
another

b The body that has lost 
electrons will have a 
deficiency of electrons 
and will be positively 
charged

c The body that has 
gained electrons will have 
an excess of electrons 
and will be negatively 
charged.

h Induced charges are 
usually not permanent; 
when the charging body 
is removed the induced 
charges disappear

6 Induced Charges d As a result, the end of one 
conductor will have be 
negatively charged and the 
opposite end of the conductor 
will have be positively charged

f After contact, the 
original charged object 
will be less charged

5 Charging by contact b If a neutral conductor 
comes into contact with a 
positively charged 
conductor, it too will 
become positively charged

h Eg. If perspex is rubbed 
with wool, electrons are 
transferred from the 
wool to the perspex

4 Charging by friction d To charge a metal by 
friction it must be 
insulated, otherwise it will 
immediately lose any 
charge it acquires.

g Eg. A positively charged body will 
attract the electrons electrons and 
repel the nuclei in each atom of the 
insulator. As a result, one end of the 
insulator will be negative and the 
other will be positive

f  Induced chrages may 
be produced if a charged 
body is brought near an 
insulator

e There will be a net 
forece of attraction 
between the positively 
charged body and the 
conductor

e During contact 
between anegative and 
neutral conductor, 
electrons are transferred 
to the neutral conductor

d During contact between 
a positive and neutral 
conductor, electrons are 
transferred to the charged 
conductor

c If a neutral conductor 
comes into contact with a 
negatviely charged 
conductor, it too will become 
negatively charged

g Eg. If glass is rubbed 
with silk, electrons are 
transferred from the 
glass to the silk

f It is possible to list materials 
so that when two are rubbed 
together, the top-listed material 
becomes positively charged and 
the bottom-listed material 
becomes negatively charged.

e The direction in which 
electrons are transferred 
depends on what two 
materials are rubbed 
together
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