
 

Renewable energy resources 
 
Renewable energy resource can 
be replaced, and will not run out. 
 
Solar: 
Light from 
the Sun is 
transferred 
to electricity 
in solar cells. 
 
Wind: 
The wind turns 
a wind turbine 
transferring 
kinetic energy 
into electrical 
energy. 
 
Water: 
Energy can be transferred into 
electricity using waves, tides and 
hydroelectricity. 
With hydroelectricity water is 
high up behind a dam has a lot of 
gravitational potential energy.  
This transfers to kinetic energy 
as water rushes down tubes in-
side the dam turning generators. 

Advantages and disadvantages of burning 
fossil fuels 

 
Advantages: 
• Very large amounts of electricity can 

be generated. 
• Gas-fired power stations are very 
• efficient and it is easy to transport 

the fuel to the power station. 
 
Disadvantages: 
• Burning fossil fuels causes carbon di-

oxide pollution.  This contributes to 
the “greenhouse effect”, warming the 
Earth. 

• Sulfur dioxide and nitrogen oxides 
pollution cause acid rain. 

Using fossil fuels to generate electricity 

The 3 fossil 
fuels: 

Coal was formed from dead trees and other plant 
material. 
Crude oil and gas were formed from dead marine 
organisms. 
 
Fossil fuels are non-renewable energy resources - 
they cannot be replaced once they are used up. 
 
Energy from the burning fossil fuel is used to boil 
water.  The steam turns turbines, and these turn 
generators.  The electricity generated is sent along 
transmission lines via the National Grid. 



Introduction to circuits 
 
A lamp will light if there is a complete 
circuit with a battery. 
 
 
 
 
 
 
 
 
Common circuit symbols: 
 
 
 
 
 
 
 
 
 
 
 
Series and parallel circuits: 

Current in series and parallel circuits 
 
Current is measured using an ammeter and is 
placed in series with in a circuit.  It is a 
measure of how much electric charge flows 
through a circuit. 
 
The current is the 
same everywhere in 
a series circuit. 

 
 
 
 
The current is shared when it 
reaches branches, then adds 
again when the branches 
meet. 

Conductors and insulators 
 
An electrical current flows through some 
materials.  These materials are conductors. 

Steel is a conductor. 
 
An electrical current doesn’t flow through 
other materials.  These materials are 
insulators. 

Plastic in an insulator. 

Voltage in series and parallel 
circuits 

 
Voltage (potential difference) is 
measured using an voltmeter and is 
placed in parallel to a circuit 
component.  It is a measure of the 
difference in energy between two 
parts of a circuit. 
 

 
The voltage of the 
battery is shared across 
each component in a 
series circuit. 
The voltage across each 
component in a parallel 
circuit is equal to the 
voltage of the battery 
in a parallel circuit. 



 

Static electricity 
 
When insulating materials rub 
against each other, they become 
electrically charged. 

The positive and negative 
charges can interact: 
 
Two like charges (e.g. +ve and 
+ve or –ve and –ve) will repel 
each other. 
 
Two opposite charges (e.g. +ve 
and –ve) will attract each other. 
 
The properties of attraction and 
repulsion can be demonstrated: 
• A charged rod can pick up 

small pieces of paper. 
• A charged balloon will stick 

to the wall by attraction. 
• A charged rod can pull a 

stream of water towards it. 

Uses of static electricity 

Torch circuit Static electricity in action 

 
 


