
TOPIC 1: MATERIAL SCIENTIST 
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Week 6 to 10 Term 2 Lessons

TOPIC 2: WEATHERING



Instruction

•This PowerPoint has your lesson from weeks 6 to 10 of 
Term 2.

1. Lesson 1: Material Scientist 

2. Lesson 2: Weathering 

•We have already discussed these topics in class

•Use the lesson notes on this PowerPoint to revise and 
update your notes.
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STRAND: EARTH AND SPACE SCIENCE
LESSON 1: Material Scientist



1. explain what material scientists are and what they do.
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Go through the lesson notes and ensure that you are able to do 
the following:



What is material science? 

 material science involves biology, chemistry, physics and 
engineering

 its rapid progress has occurred as a result of advanced 
technology combined with creative and imaginative thinking ‘ 
outside the square’.

 to date , there are about 300 000 natural or synthetic materials 
in use

 this number will increase as material scientists discover new 
ways to create and combine materials
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What are material scientists and what do they do?

 material scientists work with materials

 everything you see each day- your bed, tooth brush, car, 
computer and DVDs are all made from different materials

 material scientists are interested in how materials are 
structured or put together

 material scientists investigate the structure or materials by 
examining their chemical and physical properties
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 every material has a unique structure made up of molecules and 
atoms

 we can only see these molecules and atoms  through an electron 
microscope

 how they are arranged determines a material’s properties        
(strength, elasticity, or absorbency)
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This diagram is an example of what a water molecule 

looks like.

Remember  when we looked at properties of materials, I 

said that atoms and molecules are not the same thing. 

In this diagram you will see that a water molecule is 

made up of 2 hydrogen atoms and 1 oxygen atom.

Therefore, when atoms join together, they form 

molecules.



 material scientists use these information to improve existing 
materials and to create new materials for specific purposes

 for example; bank notes were  once made from paper

 how ever they tore and creased easily and were easy to 
counterfeit 

 therefore  material scientists developed a product made from 
polymer, a type of plastic

 this made banknotes much more durable and very difficult to 
copy
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When did materials scientist start their work?

 material science began centuries ago when people worked out 
how they could change metals

 discovered that mixing copper and tin together produced 
bronze

 bronze is stronger than pure copper

 people who worked with metals were called ‘ metallurgists ‘

 this is a Greek word  that means ‘ mine worker’

 in the past, material scientists were known as metallurgists
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 modern material scientists do more than just change or work 
with metals like gold or tin 

 some other categories of materials they study include;

 ceramics 

 polymers

 composites

 biomaterials

Semiconductors 
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 material scientists tend to specialize in a particular area

Usually work with one kind of material such as fabrics or metals

 in the past, new materials were made by trial and error

 advances in technology have changed the way materials 
scientists work

 they can use computer models to test ideas first before making 
something and testing in the real world

 a material called kevlar is used in bullet resistant vests and 
bicycle frames
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The End of  Lesson 1: Material 
Scientist 

NEXT TOPIC
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STRAND: EARTH AND SPACE SCIENCE
LESSON 2: WHAT IS WEATHERING? 
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1. define weathering,

2. explain the difference between weathering and erosion, 

3. discuss the difference among the three types of weathering 
(Physical, Chemical and Biological weathering). 

Go through the lesson notes and ensure that you are able to do 
the following:



Read the points given below 

 Weathering and erosion are not the same thing
 BUT they are linked
 Weathering occurs at the location of the rock

 It causes fragments of rocks to fall to the ground 
where they will continue to be affected by the forces of 
weathering until they are small enough  to be eroded by 
wind, water or ice

 Erosion on the other  hand is the action of surface 
processes (such as water flow, wind etc.) that removes 
soil, rock, or dissolved material form one place/ location 
to another place / location
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The diagrams below shows weathering and 

erosion 



Types of weathering

 Physical Weathering 

 Chemical weathering

 Biological weathering
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Physical Weathering 

 Is caused by physical processes such as changes in temperature, 
freezing and thawing and the effects of wind, rain and waves 
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Temperature Changes

 When a rock gets hot, it expands a little

 When it gets cold, the rock contracts (gets 
smaller) a little

 If a rock is heated and cooled many times, 
cracks form and pieces of rock fall away

 This type of physical weathering happens a lot in 
deserts because it is very hot during the day but 
very cold at night
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Diagram showing how temperature breaks up rocks
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Wind, Rain and Waves

 Wind, rain and waves can all cause weathering

 The wind can blow tiny grains of sand against a rock

These wear the rock away and weather it

 Rain and waves lashing against can also wear it away over 
long periods of time
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Freeze - thaw

 Water expands slightly when it freezes to form ice

 This is why water pipes sometimes burst during winter

 You might have seen a demonstration of such a thing – a 
water bottle filled to the brim shatters after it is put in the freezer
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 The formation of ice can also break rocks

 If water gets into a crack in a rock and then 
freezes, it expands and pushes the crack further 
apart

 When the ice melts later, water can get further 
into the crack

 When the water freezes, it expands and makes 
the crack even bigger

 This process of freezing and thawing can 
continue until the crack becomes so big that a 
piece of rock falls off
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Chemical Weathering

 Weathering of rocks by chemicals

 Rainwater is naturally acidic because carbon dioxide from the 
air dissolves in it

 Minerals in rocks may react with the rainwater, causing the 
rock to be weathered
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 Some types of rock are easily weathered by chemicals

 For example, limestone and chalk  are mostly calcium carbonate

 When acidic rainwater falls on limestone or chalk, a chemical 
reaction happens

 New, soluble substances are formed in the reaction

 These dissolve in the water , and then are washed away, 
weathering the rock
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This diagram shows you how chemical weathering has produced 
a cave made of limestone
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 Some types of rock are not easily weathered by chemicals

 For example granite and gabbro are hard rocks that are 
weathered only slowly

 However, some of the minerals do react with the acids in 
rainwater to form new,  weaker substances that crumble and fall 
away
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Acid Rain

 Coal, oil and natural gas are fossil fuels

 When they are used, carbon dioxide and sulfur oxide escape 
into the air

 When the sulfur dioxide dissolves in the water in clouds, it 
makes acid rain

 Acid rain is rainwater that is more acidic than normal rainwater
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This diagram shows a stone carving that was destroyed by acid 
rain
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Biological Weathering 

 Is caused by animals and plants

 For example, rabbits and other burrowing animals can burrow 
into a crack in a rock, making it bigger and splitting the rock

 You may have seen weeds growing through cracks in the 
pavement

 If you have gone for a walk in the countryside, you may have 
seen bushes or trees growing from cracks in rocks or disused 
buildings
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 This is because plant roots can grow in cracks

 As they grow bigger, the roots push open the cracks and make 
them wider and deeper

 Eventually pieces of rock may fall away

People can even cause biological weathering just by walking

 Over time, paths in the countryside become damaged because of all 
the boots and shoes wearing them away
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This diagram shows how plants cause biological 
weathering  
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END OF LESSON
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