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UNIT 1: PHYSICAL PROPERTIES OF MATERIALS 

Properties of materials determine their suitability for a particular  use. 

1. Strength 

 Materials are strong in different ways: 

1.1 Compressive strength - Materials that do not easily change shape and are difficult to 

 crush. 

1.2 Tensile strength – Materials that can resist being stretched, can withstand tension. 

           
 

Compressive strength in a concrete bridge.                Tensile strength in a steel bridge 

 

2. Flexibility 

2.1 Flexibility is a measure of how easily a material will bend. 

2.2 Flexible materials will bend without breaking. 

         

   

       

Car Tyres     Plastic hose    Fabric curtains 

 

 

 



3. Boiling points and melting points 

3.1 Ice melts at 0°C,it changes from solid to liquid, we call this the melting point of ice. 

3.2 If you heat water, it eventually reaches its boiling point. Bubbles of water vapour then form 

in the liquid and rise up. 

3.3 At sea level (close to the ocean) water boils at 100°C. Water boils at a lower temperature at 
higher altitudes (for example, on a mountain) because the air pressure is less. 

In Johannesburg, water boils at 96◦C, because the air pressure is lower. 

3.4 The boiling point of water also depends on the purity of the water. Water which contains 
impurities (such as salt or sugar) boils at a higher temperature than pure water. This is why 
orange juice or apple juice will boil at temperatures slightly above 100°C. 

 

Water changes state when condensation, freezing, melting and evaporation occurs. 

 

4. Electrical Conductivity 

4.1 Materials that allow electricity to move through them easily are called electrical 

conductors. 

4.2  Materials that do not allow electricity to move through them are called electrical 

insulators. 

5. Using the property of conductivity  

5.1 Electrical conductivity influences the type of material that electrical wiring is made of. 

5.2 Copper and aluminium are good conductors of electricity, most electrical wires are made 

of copper.           

    

 Copper and   aluminium wiring encased in plastic for protection  



5.3 Ceramic and plastic are good insulators of electricity. We need to always protect 

ourselves, by not touching the live electrical wires around us. 

 

6. Heat conductivity 

6.1 Heat conductivity is the ability of materials to conduct heat. This ability is also called 

thermal conductivity. 

6.2 Cooking pots are normally made of good metals like copper and aluminium(conductors), 

but the handles are made of wood or hard plastic.(insulators) 

 

7. Other Factors taken into account when using materials 

7.1 We also select suitable materials for our daily use, according to their appearance, colour, 

style, texture and cost. 

7.2 The cost of some metals is very high, so sometimes cheaper materials can be used, for 

example, aluminium can be used instead of titanium, which is very expensive. 

 

 

Electrical cables on overhead pylons are insulated by ceramic plates 

Metal conducts heat, but plastic 

insulates hands from the heat 



UNIT 2: IMPACT ON THE ENVIRONMENT 

The production and use of materials has an impact on the environment 

1. The materials we use every day mainly come from mining or manufacturing. 

2. Mining uses a lot of energy and can often cause pollution. We mine and produce diamonds, 
gold, chromium, platinum, as well as coal and iron ore. Although this is hugely beneficial for the 
economy, it has devastating effects on the environment. 

3. This huge hole is actually a diamond mine about 40 km outside of Pretoria. 

 

The Premier Diamond Mine outside of Pretoria. 

4. Coal mining in South Africa also has a major impact on the environment. Not only the mining, 
but the use of coal in power stations has negative impacts.  

In this photograph, the 2010 World Cup Soccer Stadium can be seen in the centre.  In the top left 
are huge areas called slag piles. These are huge piles of crushed rock left over from decades of gold 
mining. This has a negative effect on the environment. 

 

An aerial view of the Soccer City Stadium and surrounding area. 



5. Fuels are obtained from oil. Extracting oil from the ground causes huge pollution 
problems. When we burn fuel, we release gases that are harmful to the environment. 

 6. A major environmental concern at the moment is the proposal to start fracking in the 
Karoo. Fracking is a process where water is injected at very high pressures into small 
fractures in underground rock to crack it further and release gas and oil which are used as 
fuels. 

 

The Karoo            Community members protest against fracking 

                                                            

7. Plastics and other materials which, if they end up in nature, can have serious 
consequences and cause harm to other animals. 

 
      

  
 

 
These plastic rings from soft drink     A goose about to eat a plastic bag 
packaging are very dangerous in  
the wild as they can entangle an  
animal's neck.  
 

 

 



 

8. Paper making: 

South Africa has a big paper-making industry. Although paper is important in our lives today, the 
production has negative impacts on the environment. 

     
 
A tree plantation for paper factories          A paper-making factory 
 
Huge areas of land are used to plant the trees that are then harvested to make pulp and then paper. 
This will have a negative impact on the environment, destroying natural habitats for animals and 
plants and causing air pollution. 
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 Write answers only, but answer in full sentences, provide headings for your answers 

 for each question. 
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 1.  Science language activity 

 Write down the sentences, filling in your answers. 

 2.  Test yourself… Write answers only, but answer in full sentences, provide headings for your 

 answers for each question. 


