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Unit 1 – Electric circuits 
Important words to REMEMBER! .  

 

buzzer an electric device that converts electrical energy to 
sound energy 

components parts of an electric circuit 
cell a source of electrical energy that stores and then 

supplies energy to a circuit 
battery  two or more cells connected to provide electrical 

energy 
conductor a material that allows electrical current to flow 

through it 
electric circuit system for transferring electrical energy from one 

place to another 
electric current  the movement of electric charges through a 

conductor 
electric motors  convert electrical energy into movement energy 
insulation  covering on circuit wires that keep electrical current in 

the wire 
insulator a material through which an electrical current is not 

able to travel 
switch  a component for controlling whether current flows in 

an electric circuit 

output device component that changes electrical energy to another 
form of energy 
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   GETTING ELECTRICAL ENERGY FROM ONE PLACE TO ANOTHER 
o An ELECTRIC CIRCUIT 
     -> is a system for transferring energy from one place to another. 

o A CIRCUIT  
     -> provides a pathway for electricity  
         to flow from an energy source  
         such as a cell to where it is  
         needed and back to the source.  
 

o The pathway needs to form a 
    and can be made of electrical wires. 
 

o The  is called an ELECTRICAL CIRCUIT. 
 

o  An electric circuit can also be METAL PATHWAYS 
     printed on a board. These boards are known  
     as CIRCUIT BOARDS. Circuit boards are found in  
     many modern appliances. 
 

o Circuits can also be very large, like the circuit  
     that brings .  
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   COMPONENTS OF A SIMPLE ELECTRIC CIRCUIT 
o Made out of different parts ->  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

    1. A SOURCE OF ENERGY:  

o Each circuit needs a source of ELECTRICAL ENERGY.  

o  are one source of electrical energy in an electrical circuit 

o A battery has a  and a 
 

    2. CONDUCTING MATERIAL:  

o 
    -> are conducting materials that carry the electrical current from the  
        energy source to the other parts of the electric circuit.  

o 
     -> is the movement of electric charges through a conductor. 

o The wires that carry electrical charges or the electrical current are made  
    of a material like COPPER. Copper is a material that has the property of  
    conducting electricity. 

o The wires are usually covered by a layer of plastic.   
    The layer of plastic is called = 

o Electrical wires are INSULATED to keep  
    the electrical current from flowing where  
    it is not wanted. 

o In large circuits with powerful electrical  
    currents, it is dangerous to touch wires  
    that are not insulated. 
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EXAMPLES OF DEVICES:  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

    3. DEVICES:  

o 
     -> ARE MAN-MADE OBJECTS, made to do a spesific job. 
             = eg. bulbs, buzzers and motors.  

o It is used in electrical circuits to convert or change  
    ELECTRICAL ENERGY to other forms of energy,  
    such as LIGHT, SOUND OR MOVEMENT.  
 

BUZZERS  
o Electric device that  
   makes a buzzing sound. 
o Converts the electrical  
   energy to sound  
   energy. 
o Can be used as     
   warning signals and  
   doorbells.  
 

BULBS 
o We use bulbs to  
   convert or change  
   electrical energy into  
   light energy. 
o Electrical energy  
   flowing through a bulb  
   causes the bulb to give  
   off light. This light is  
   called the output  
   energy.  
o Light is useful to us as  
   it helps us to see things  
   when it is dark.  
   A bulb is an output  
   device.  
o We get different kinds  
   of bulbs:  
   - Compact fluorescent   
      bulbs 
   - Torch bulbs  
   - Incandescent bulbs 
 

MOTORS 
o Electric motors convert    
   electrical energy into  
   movement energy.  
o The electrical current  
   passes through a  
   motor.  It causes the  
   shaft to spin. 
   This spinning  
   movement can be used  
   in many ways. 
o Electric motors are  
   found in household  
   appliances such as  
   fans, washing  
   machines and in tools  
   such as drills and  
   grinders. 
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A CIRCUIT IS AN UNBROKEN PATHWAY 
o For an electrical current to flow = needs a complete, 

o There can be no gaps between the parts of an electric circuit.  
o If there are any gaps in the circuit = the electrical current cannot flow. 
    we say that 
 
    SWITCHES:  

o We use an 
    -> to start or stop the flow of an electric current in a circuit.  

o By using a switch: 
    -> You  in a circuit. 

o By using a switch:  
    -> You can turn an appliance  without having to plug it in or to  
        unplug it. 

o All electrical appliances   
 

 TYPES OF SWITCHES: 
     1. Light switch     2. Electronic equipment switch 
  
   
 
 
 
 
 3. Oven knob switch                4. In-line switch 
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Unit 2 – Circuit diagrams 
Important words to REMEMBER! 
 
circuit diagram  diagram of an electric circuit, drawn using standard 

symbols for electrical components 
     

    SYMBOLS USED IN CIRCUIT DIAGRAMS 

o Each electrical component has 

o People all over the world, use this same symbol for each component 

o This is so that everyone can understand each other’s circuit diagrams and  
    build the circuits from these diagrams. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

. 
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Unit 1 – Electrical conductors and insulators 
Important words to REMEMBER! . 

 
 
 
 
 
 
 
 
 

electrical 
conductor  

a material that electricity can go through 

transfer  the process by which energy goes from one part of a system to 
another 

insulator a material through which an electrical current is not able to 
travel 

 

   SOME MATERIALS CONDUCT ELECTRICITY  
o Materials electricity can go through, are called 

o Most metals conduct electricity   (even salty water) 

o Some materials conduct electricity more easily than others. 
    These are good conductors -> silver and copper. 

o In electrical systems, we use metals to take electricity from one part of  
    the system, to another. 

o The appliance changes the electricity into =  
 

o Electrical systems also made of materials that do not conduct electricity.       
    -> called 

(INSULATING MATERIALS are used to stop electricity going 
to other parts of the system, where it is not wanted) 
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   INTERPRET INFORMATION 
o  = is the ability to explain the meaning of  
    something.  It involves explaining the results of an activity or an  
    investigation. 
  

1. Observe the changes you see happening during an investigation: 
   - Observe what has stayed the same.  

2. Record your observations clearly and accurately: 
    - If you must complete a record table, DRAW A DIAGRAM, or WRITE SENTENCES  
      to describe what you see.  

3. Think about your information: 
   -What can it tell you about the reasons why things changed or stayed  
     the same?  

4. You may sort some of your observations into groups, to see if there are any  
    patterns or links between them: 
    - If you made a prediction at the beginning of the investigation, were the results  
      the same or different to what you expected?  

5. Write down the main things that you found out from the investigation: 
    - Describe anything you cannot explain. 
 

ELECTRICAL CONDUCTORS AND SAFETY 
o , can help you to use electricity safely and to  
    save your life.  

o Our bodies are made mostly of water -> this means that 

o If someone near you touches a live electrical wire and cannot let go, do not touch the person.  
    The electricity will go from their body into yours, giving you an electric shock. 

o Use an object that does not conduct electricity, such  
    as a wooden broom handle, to move the person  
    away from the electrical wire. 

o  an electrical fire with water. 
    -> 
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1. Before filling an electric kettle or an iron with water, make sure it is unplugged  
and that the socket switch is off. 

2. Do not use electrical appliances if you can see the bare metal wires, for example;  
-> if the electrical cord is damaged. 

3.   Do not use electrical appliances in a bathroom, for example;  
      -> It is dangerous to use an electric heater near a bath. 
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Unit 2 – Insulators 
 

o Materials that do not allow electricity to go through: 
    -> 

o Example:  
 
 
   USE OF PLASTIC AND RUBBER FOR ELECTRICAL INSULATION 
o -> insulating materials, such as plastic are used to  
    keep the electricity in the circuit where it is useful.  

o  -> stop the electricity from  
    going to other parts of the system, where it  
    might cause a fire or other damage or injure  
    a person. 

o  -> protect us from the  
    dangers of electricity. 

o All wires, switches and appliances must BE INSULATED.  
    They must never have bare wires or circuit boards showing. 

o If the insulation on an electrical cord is damaged,  
    the cord must be replaced. 

o A qualified electrician must replace or repair  
    any damaged wiring in a household circuit. 
 
   USE OF GLASS AND CERAMIC FOR ELECTRICAL INSULATION 
o TRANSMISSION LINES are attached to PYLONS 
    by INSULATORS -> made of ceramic material or 
    toughened glass. 

o The insulation stops the electricity going from the  
    cables into the metal pylons. 
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. 
Unit 1 – Using electric circuits 
Important words to REMEMBER! 
 

system  something that is made up of two or more parts, that work 
together to do a specific job 

input  a component that goes into a circuit and provides the energy to 
the circuit 

output  a component that causes the result in a circuit, due to the input 
component’s energy 

process the way in which the input is changed to the output; the link 
between the input and output devices  

 

o  -> something that is made of two or more parts that work  
   together like 
o All the parts work together to move someone  
   from one place to another. 
o A cyclist can ride a bicycle from one place to another,  
   because all the parts are doing their job.  
o If you remove some parts of the system, it can’t work.  

o When a cyclist rides a bicycle = 
o The cyclist pushes the pedals  -> INPUT OF ENERGY  
o The energy is transferred by the different  
   mechanisms of the bicycle.  
o It is changed to movement energy = 
   o An  is also a system = 

o Each component does something different, 

o If certain components were removed from the system,  
    -> the system would not work.  

o Like the bicycle, an ELECTRICAL SYSTEM needs at least one component to  
    put energy into the system ->  ->   

TOPIC 12 
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o The CELL stores CHEMICAL ELECTRICAL ENERGY and releases it into this  
    circuit as ELECTRICAL ENERGY when the circuit is complete. 

o Energy is  to the other components in the  
    system.  

o In an electric circuit, the energy is transferred from the battery, through  
    WIRES, to the place where it is needed. 

o Energy can change form a number of times along its path. 
 
   USING ELECTRIC CIRCUITS  
o  are often used to solve problems that require energy,  

    such as 

o ELECTRIC CIRCUITS = can 
 

    BASIC COMPONENTS OF 
    Examples of BASIC COMPONENTS OF ELECTRIC CIRCUITS: 

 1
2
3
4
5
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   ELECTRIC CIRCUITS THAT PRODUCE MOVEMENT  
    
o The wheels of the toy car are connected to a  
    basic electric circuit. 

o The circuit is connected to two cells which  
    provide power to an electric motor. 

o When the switch is turned on, the motor can  
    make the wheels of the toy car move.  

o More examples:  
     

 
   ELECTRIC CIRCUITS THAT PRODUCE LIGHT  
    
o Inside a torch is an electric circuit that  
    can produce light 

o This circuit is connected to cells and a light bulb 

o More examples: Bulbs in your home, Street lights,  
    Traffic lights and Light Emitting Diodes (LEDs) 
    (LEDs last longer and shines brighter) 

 
  ELECTRIC CIRCUITS THAT PRODUCE SOUND    
   
o A BASIC ELECTRIC CIRCUIT is built into a doorbell, 
    to produce energy, to make a sound.  

o Sound is made by a small component, called a buzzer. 

o A buzzer converts ELECTRICAL ENERGY TO SOUND ENERGY.  

o Another example -> digital clock 
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  ELECTRIC CIRCUITS THAT PRODUCE HEAT  
   
o Inside the heater is an element, made from  
    very thin, specially made wires.  

o As electricity flows through these wires, they  
    start to get hot. 

o More examples  
    =  
 
 
    CIRCUIT DIAGRAMS 
o We use ELECTRIC CIRCUIT DIAGRAMS to represent =   
o It is much easier than drawing the whole circuit. 

o Different components in an electric circuit are called  
 
 

1. Use a sharp pencil and ruler.  

2. Draw the conducting wires with a ruler.  (Even though wires are not    
    straight in real life) 

3. Add the components one after the other and draw lines for the wires  
    in between. 

4. Do not draw the connections between the wires and the components.  

5. A battery consists of more than one cell. Draw the cells one after the    
    other. 

6. We normally draw the circuit in the shape of a rectangle.  
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   SYSTEM DIAGRAMS 
o The process that takes place in an energy system, can change one form of  
    energy to another. 

o In a watermill the falling water has POTENTIAL ENERGY that changes to  
     -> that makes the wheel turn. 
 

o An ELECTRIC CIRCUIT is an example of an 

o An ELECTRIC ENERGY SYSTEM consists of 3 PORTS: 
 
     1. 
 o What goes into the circuit?  

 o It can be the ELECTRICAL ENERGY from  
             a battery or mains electricity. 
 
     2. 
 o What is released from the circuit?  
 o It can be light from a bulb or  
             heat from the element of a heater. 
 
     3. 
 o The manner in which the input is  
             changed into the output. 
             = For example, the electric current in a  
                  circuit heats up the element of a heater.  

 o Electric energy is changed into heat.  
 
o We use  to show what happens in an electrical system. 
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Unit 1 – Fossil fuels and electricity 
Important words to REMEMBER! 
 

fossil fuels  the remains of dead plants and animals that store energy 
from the sun from millions of years ago 

non-renewable 
resources 

resources such as coal that cannot be replaced when they 
are used up 

power station  a place where electricity is generated 
turbine  the rotating blades of a machine 
generator a machine that produces electricity 
transformer a machine that changes the amount of energy carried by 

electricity 
boiler a machine that boils water 
 

   FOSSIL FUELS WERE FORMED MILLIONS OF YEARS AGO  
   FROM DEAD PLANTS AND ANIMALS 

o , are examples of 

    = FOSSIL FUELS  

o  and comes from: 

    = THE SUN 
o Millions of years ago, the Sun gave it’s  
    energy to plants and animals.  

o When they died, pressure from above and  
    heat from the earth, over millions of years,  
    turned these dead plants and animals into 
    black coal, oil or natural gas. 
 
 
 

TOPIC 13 
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FOSSIL FUELS ARE NON-RENEWABLE RESOURCES 
o Some of the natural resources that we use = 

o BECAUSE they have taken millions of years to form and need very specific  
    conditions to form, like: PRESSURE AND HEAT.  

    These are called -> 
 

o Once they are used up = 

    Examples: 
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   IN SA, COAL IS MOSTLY USED AS A FUEL IN POWER     
   STATIONS 

o Power stations change the energy that is stored in coal  
      -> 

o The energy in the coal is 

o The steam produced from the boiling water, turns the turbine of a  
    generator, to produce electricity. 
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Unit 2 – The cost of producing electricity 
Important words to REMEMBER! 
 

wattage  the amount of electrical power an appliance requires to work 
 

    THE COST OF PRODUCING ELECTRICITY 
o 
    -> The structures and other things that are needed to make sure  
        something works properly. 

o GENERATING and DISTRIBUTING electricity is very costly. 
    -> because of the infrastructure that is required  

o It costs hundreds of billions of Rand to build coal-burning fire stations.  

o It also costs billions to keep all the structures and equipment working  
    properly. 

o For these reasons 

o Everyone who uses electricity = has to pay for it. 

o When we pay for electricity, we are paying 
    -> for the amount of energy our electrical appliances use. 
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o The amount of energy an electrical appliance uses, depends on its 
    -> 

o Each electrical appliance has a WATTAGE RATING [W]  
    (Helps to give us an idea of how much electricity the appliance will use). 
    

o Wattage ratings are different for different appliances and different  
    models.  

= Most kettles require more than - 2000W  
= An average radio - 14W  

o Electricity usage also depends on 
 
 
   RECOURCES ARE USED TO GENERATE ONE UNIT OF ELECTRICITY  
o  - requires more electricity than others. 
    Example:  
       = An iron rated at 1000W   
          And used for one hour - the iron will use 
          -> To generate one unit of electricity, Eskom uses: 
               * a little more than half a kg of coal. 
               * and 1 and a half litres of water 

o The waste products for every one unit  
    of electricity generated, include:  
    * 155g ash  
    * 1 kg carbon dioxide  

o It pollutes the air and can cause illnesses  
    such as bronchitis and asthma.  
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   1. ENERGY SAVING LIGHT BULBS 
o Some appliances are . (They waste a lot of energy) 

o Energy-saving light bulbs use up to 75% less power than ordinary light  
    bulbs and last up to 9 times longer. 

o Compact fluorescent light bulbs, light up when an electric current  
    activates gases in the bulb. 
 
 
 
 
 
 
 
 
 
   2. SOLAR GEYSERS  

o Hot water geysers use most  

    of a household's electricity. 

o Solar water heaters use the  
    energy from the sun to heat the water.  
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Unit 3 – Illegal connections 
Important words to REMEMBER! 
 

illegal 
connections  

a connection of electricity wires that is not made by a 
qualified electrician or does not meet the standard of the 
electricity laws 

 

o  -> government has written laws about how  
                                                   electrical equipment must be installed.  

o This includes, getting a qualified electrician to do installations. 

o Sometimes people run their own cables from the homes of others, 
    making their own connections. 

o  -> is against the law 

o A second type of illegal connection is where people connect wires to  
    electricity poles to steal electricity, because they do not want to pay for  
    it. 

o The biggest problem with illegal connections -> 
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Unit 4 – Renewable ways to generate electricity 
Important words to REMEMBER! 
 

hydro-electric  generating electricity using waterpower 
renewable energy 
resources 

energy sources they cannot be used up 

photovoltaic cells devices that convert energy from the Sun into 
electricity 

solar panels a panel made-up of a number of photovoltaic cells 
 

o  -> COAL 
o Because non-renewable resources will run out, scientists and other people  
    are looking at renewable energy resources to generate electricity. 

o RENEWABLE RESOURCES -> 
   Examples : 

    1

2

3
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   1. WIND POWER  
o WIND can be used to turn turbines. 
o A wind turbine works like a wind pump. 
o It has a wheel with blades that turn in the wind. 

o There is a box behind the wheel with a generator inside. 
o When the blades turn, the generator makes electricity. 
o WIRES take the electricity to where it is needed.  
o Wind turbines use the energy from moving air to generate electricity. 

o Wind farms are usually in places where the wind blows most of the time. 
o The first wind farm in South Africa was built near DARLING IN THE  
    WESTERN CAPE IN 2008. 
 
   2. WATER POWER 
o Moving water has energy.  
o Moving water can be used to turn turbines  
    to generate electricity. 
o The energy in falling water is changed to  
    electrical energy at hydro-electric power stations. 
o The water comes from big dams,  
    across rivers and flows down large tubes  
    to turn the turbines of electrical generators. 
    -> Example: GARIEP HYDRO-ELECTRIC POWER STATION  
 
   3. SUN POWER  
o PHOTOVOLTAIC SOLAR PANELS have  
    photovoltaic cells.  
o Photovoltaic cells convert SUNLIGHT 
    into 
o The electricity is stored in a 
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TEST YOURSELF 01 

1. How many definitions do you know? 

buzzer an electric device that converts electrical energy to sound 
energy 

components parts of an electric circuit 
cell a source of electrical energy that stores and then supplies 

energy to a circuit 
battery  two or more cells connected to provide electrical energy 

conductor a material that allows electrical current to flow through it 

electric circuit system for transferring electrical energy from one place to 
another 

electric current  the movement of electric charges through a conductor 

electric motors  convert electrical energy into movement energy 

insulation  covering on circuit wires that keep electrical current in the 
wire 

insulator a material through which an electrical current is not able to 
travel 

switch  a component for controlling whether current flows in an 
electric circuit 

output device component that changes electrical energy to another form 
of energy 

circuit diagram  diagram of an electric circuit, drawn using standard symbols 
for electrical components 

wattage  the amount of electrical power an appliance requires to work 

hydro-electric  generating electricity using waterpower 

renewable energy 
resources 

energy sources they cannot be used up 

photovoltaic cells devices that convert energy from the Sun into electricity 

solar panels a panel made-up of a number of photovoltaic cells 
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TEST YOURSELF 02 

1. How many definitions do you know? 

electrical 
conductor  

a material that electricity can go through 

transfer  the process by which energy goes from one part of a system to 
another 

insulator a material through which an electrical current is not able to 
travel 

system  something that is made up of two or more parts, that work 
together to do a specific job 

input  a component that goes into a circuit and provides the energy to 
the circuit 

output  a component that causes the result in a circuit, due to the input 
component’s energy 

process the way in which the input is changed to the output; the link 
between the input and output devices  

fossil fuels  the remains of dead plants and animals that store energy from 
the sun from millions of years ago 

non-renewable 
resources 

resources such as coal that cannot be replaced when they are 
used up 

power station  a place where electricity is generated 

turbine  the rotating blades of a machine 

generator a machine that produces electricity 

transformer a machine that changes the amount of energy carried by 
electricity 

boiler a machine that boils water 

illegal connections  a connection of electricity wires that is not made by a qualified 
electrician or does not meet the standard of the electricity laws 
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TEST YOURSELF 01 - MEMORANDUM 

1. How many definitions do you know? 

buzzer an electric device that converts electrical energy to sound 
energy 

components parts of an electric circuit 
cell a source of electrical energy that stores and then supplies 

energy to a circuit 
battery  two or more cells connected to provide electrical energy 

conductor a material that allows electrical current to flow through it 

electric circuit system for transferring electrical energy from one place to 
another 

electric current  the movement of electric charges through a conductor 

electric motors  convert electrical energy into movement energy 

insulation  covering on circuit wires that keep electrical current in the 
wire 

insulator a material through which an electrical current is not able to 
travel 

switch  a component for controlling whether current flows in an 
electric circuit 

output device component that changes electrical energy to another form 
of energy 

circuit diagram  diagram of an electric circuit, drawn using standard symbols 
for electrical components 

wattage  the amount of electrical power an appliance requires to work 

hydro-electric  generating electricity using waterpower 

renewable energy 
resources 

energy sources they cannot be used up 

photovoltaic cells devices that convert energy from the Sun into electricity 

solar panels a panel made-up of a number of photovoltaic cells 
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TEST YOURSELF 02 - MEMORANDUM 

1. How many definitions do you know? 

electrical 
conductor  

a material that electricity can go through 

transfer  the process by which energy goes from one part of a system to 
another 

insulator a material through which an electrical current is not able to 
travel 

system  something that is made up of two or more parts, that work 
together to do a specific job 

input  a component that goes into a circuit and provides the energy to 
the circuit 

output  a component that causes the result in a circuit, due to the input 
component’s energy 

process the way in which the input is changed to the output; the link 
between the input and output devices  

fossil fuels  the remains of dead plants and animals that store energy from 
the sun from millions of years ago 

non-renewable 
resources 

resources such as coal that cannot be replaced when they are 
used up 

power station  a place where electricity is generated 

turbine  the rotating blades of a machine 

generator a machine that produces electricity 

transformer a machine that changes the amount of energy carried by 
electricity 

boiler a machine that boils water 

illegal connections  a connection of electricity wires that is not made by a qualified 
electrician or does not meet the standard of the electricity laws 
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TEST YOURSELF 03 

1. Complete the following sentences using the words in the word box below: 

ELECTRICAL   SOURCE   CONDUCTING   BULBS     SOUND 

 
Wires are the _______________ material that carries the electrical current from the  

energy _______________ to the other parts of the electric circuit. We use  

_______________ to convert or change _______________ energy to light energy in a 

circuit. A buzzer converts the electrical energy to _______________ energy in a 

circuit.  

 

2. Match the component names to the symbols that represent them in the table  
    below. 
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TEST YOURSELF 03 - MEMORANDUM 

1. 

 

2. 

A-5 

B-1 

C-4 

D-2 

E-3 
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TEST YOURSELF 04 

1. What do you call a material that electricity can go through?  
 
 
2. What do you call a material that electricity cannot go through? 

 
 

3. Name all the components in this circuit diagram.  

 

 

 

 

 

 

 

 

 

 
 
4. If an electrical appliance catches fire: 
a. Write down 2 things that you can use to put out the fire: 
 
 
 
 
 
b. Write down 1 thing that you must not use, and give a reason for your answer: 
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1.  

An electrical conductor 

2.  

An electrical insulator 

3. 

 

 

4. 
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a. What happens to the water in the boiler?  
 
 
 
b. What part does the turbine play in energy generation? What type of energy does  
     it produce? 
 
 
c. What is a generator?  
 
 
d. How does the electricity travel from the power station to our homes?  
 
 
e. What role does the transformer play in the national grid? 
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