
Year 11 Physics

Electricity



Electrostatics

• Static electricity – result of transfer of 
electrons

• Objects acquire equal and opposite charges

• Study of the causes & effects of static charges



Electric Charge

• Only 2 types of charges (+ -)

• +ve objs have a deficiency of e

• -ve objs have excess of e

• Like charges repel

• Unlike charges attract

• +ve & -ve objs attract neutral conductors



Electrostatic Forces

• Charges objs exert forces on each other

• Known as electrostatic forces

• Can act at a distance (deps on nature & 
magnitude of charges & distance)



The Basics
• The charge on an object is represented with the symbol q

• The charge on a single proton or electron is known as an 
elementary charge (e)





Electric Fields

• Can be detected in the space around a ve obj

• Known as an electric field



How are objects charged?

• By Friction

•

• Electrons (-) only are able to travel

 



Electric Charge

The Transfer of Charge

SILK

Glass Rod

Some materials attract electrons

more than others.



Electric Charge

The Transfer of Charge

SILK

Glass Rod

-+

As the glass rod is rubbed against silk, 

electrons are pulled off the glass onto the silk.



Electric Charge

The Transfer of Charge
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Usually matter is charge neutral, because the number of 

electrons and protons are equal.  But here the silk has an

excess of electrons and the rod a deficit. 



Electric Charge

The Transfer of Charge
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Glass and silk are insulators:

charges stuck on them stay put.
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Electric Charge

+ +

Two positively charged rods
repel each other.



Why is this?

 

Very dense nucleus 

consisting of +ve 

protons and neutral 

neutrons  

-ve electrons 

orbiting 

around the 

nucleus. 

Note electrons are on the outside of the atoms.
Easier to get at
Electrons which move are known as ‘free electrons’
The positively charged nuclei don’t ‘flow’ 



So…….

• An excess of free electrons means an object 
is negatively (-ve) charged

• A lack of free electrons means an object is 
positively (+ve) charged

• An electric current is a flow of -ve charged 
free electrons ALTHOUGH conventional 
current is treated as a flow of +ve charge (!) 



How do we measure static charge?

The GOLD LEAF ELECTROSCOPE

 

Charged object brought 

close to electroscope 

Insulator 

Charges repelled away from 

the charged object,  and 

repel away from each other  

 leaf lifts. 



Van Der Graaf Generator

 

•Belt rubs against lower brush
•electrons added to belt
•work done in moving electrons
creating High voltage
•charge accumulates on dome



Electric Charge

History

600 BC Greeks first discover attractive

properties of amber when rubbed.

1600 AD Electric bodies repel as well as attract

1735 AD du Fay:  Two distinct types of electricity

1750 AD Franklin:  Positive and Negative Charge

1770 AD Coulomb: “Inverse Square Law”

1890 AD J.J. Thompson:  Quantization of

electric charge - “Electron”


