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Electrostatic force 
An electrostatic force is a force that two electrically charged objects exert on each other over a distance.                  
Electrostatic forces act in an electrostatic field. An electrostatic field exists around any charged object.  
 
How objects become charged 
An atom has a small nucleus with a cloud of electrons spinning around the nucleus.  In the nucleus are 
positively charged protons and neutral neutrons. The protons and neutrons in a nucleus are held together 
by extremely strong nuclear forces. An atom as a whole is electrically neutral. The amount of protons 
equals the amount of electrons.  
 
Electrons can be removed or added to the surface of the substance easily. NB protons and neutrons cannot 
be moved easily. Thus only electrons are involved in generating static electricity 
 
For an electrostatic charge to form the substances 
involved must be electrical insulators or if they are 
conductors they must be insulated from the environment 
(otherwise they would transfer the charge as a current).  
 
One way is to rub substances together; this can make 
electrons move from one substance to another. This is 
called triboelectric charging (or charging by 
friction).  
 
The substance that gains electrons becomes      
electrically negative. The one that loses becomes electrically positive. 

 
 
The triboelectric series allows us to predict which material will gain 
electrons and which material will lose electrons when two materials are 
rubbed together. 
 
For example: if a glass rod is rubbed with a silk cloth the glass will lose 
electrons and become positively charged the silk will gain electrons 
and become negatively charged. 

 
ACTIVITY 1: Use the tribo electric series to predict the outcome from 
rubbing the following pairs of material. State which one will lose and 
which one will gain electrons. State which one will end up positively 
charged and which one will end up negatively charged. 
 

1. A silicon rubber balloon and a paper towel 
2. A polyethylene ruler and human hair 
3. A silk cloth and a polyethylene bag 
4. A steel car frame and dry air moving past it as the car is driven 

 

 
 
Polarisation: 
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We can induce polarisation in an insulated metal sphere by bringing a charge object close to it - this is 
called polarisation by induction. 

 
Polarisation simply means that the charges are separated into a positive side 
(pole and a negative side (pole). Again it is only the electrons that move for 
this to occur.  
 
 
 
 
 

Electroscope 
 
An electroscope is a device which can show that an object is 
charged and if the electroscope is charged itself we can use it to 
indicate if the charged object has a negative or positive charge. 
 
 
 
 
 
 
 

 
 
 
 
Other ways of electrostatic charging 
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Charging by contact: (charging by conduction) 

 
 
Activity 2: In your own words describe what is happening in the pictures above and why the electroscope 
becomes charged. 

 

 

Charging by Induction: 

 
 
Activity 3: In your own words describe what is happening in the pictures above and why the electroscope 
becomes charged. 
 
 

 

Electric charges and magnetism are similar 
Just as the positive (+) and negative (−) electrical charges attract each other, the N and S poles of a 
magnet attract each other. In electricity like charges repel, and in magnetism like poles repel. 

Electric charges and magnetism are different 
The magnetic field is a dipole field. That means that every magnet must have two poles. 
On the other hand, a positive (+) or negative (−) electrical charge can stand alone. Electrical charges are 
called monopoles, since they can exist without the opposite charge. 


