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Try to answer all of these key knowledge questions. Then check your answers using the last page. 

Big questions: How has our world developed? 

Why is the Earth like a scotch egg? 
How has the Earth changed over time? 
What is the difference between different rock types? 
How are rocks recycled? 
How does carbon move between different forms? 
Why are scientists concerned about rising carbon dioxide levels? 
 

Key vocabulary 

Atmosphere  Layer of gases surrounding the Earth.  

Carbon cycle  
The series of processes where carbon compounds are interconverted in 
the environment. 

Combustion  
An exothermic chemical reaction where a fuel reacts with oxygen to 
release energy. 

Compaction  
Where a force is exerted on deposited material to force the deposited 
material into layers 

Composition  
The makeup of something e.g. the composition of air is 78% Nitrogen, 
21% Oxygen and 1% other gases  

Condensation  Physical change of substance for gas to liquid  

Crust  The outer most layer of the Earth, it is solid. 

Deposition  Process where material being transported by a river is deposited. 

Erosion  Where bits of rock are moved away by wind or rain. 

Hydrosphere  
The liquid part of the Earth, including oceans, lakes, clouds rivers etc. It’s 
the total amount of water on the planet  

Igneous  Rock formed from solidified lava/magma 

Inner core  
The inner most layer, it’s incredibly hot but is a solid due to the high 
pressure.  

Lithosphere  
Term used to describe the rocky part of the Earth, the crust and the 
upper mantle. Its where metals can be extracted from  

Mantle  
The second layer of the Earth, it’s a solid but with some liquid properties 
(molten rock)  

Metamorphic  
Rock formed from another type of rock that is subjected to high pressure 
and temperature. 

Outer core  The outer layer of the core, it’s a liquid.  

Photosynthesis  
Endothermic chemical reaction where plants use sunlight to convert 
carbon dioxide and water into oxygen, glucose   

Respiration  
Exothermic chemical reaction where energy is released during the 
reaction between oxygen and glucose to form carbon dioxide and water. 

Sedimentary  A rock that has formed from sediment (matter) deposited by water or air  

Uplift  
Where rocks underground are forced upwards due to pressure of the 
rocks forming underneath. .  

Weathering 
The breaking down of rocks, there are 3 types, (physical, chemical and 
biological 

Science Homework 1     
Read all of this knowledge organiser. The work covered will be in the first knowledge quiz of the term. 
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Why is the Earth like a scotch egg? 
 

 The Earth is made up of different parts, the inner core, the outer core, the mantle and the crust. 

 The crust is the thinnest layer and is made of rocks. 

 The mantle is molten rock, it has solid properties except it can flow.  

 The core in made of nickel and iron, because of this it exerts a very strong magnetic field. It is 

made of two parts, the inner core is solid, it is above the melting point of iron and nickel but the 

high pressures keep it as a solid.  

 The outer core is liquid. 

 

 

 

 

 

 

 

 
How has the Earth changed over time? 
 

 Scientists believe that the Earth was formed about 4.5 billion years ago. 

 Its early atmosphere was probably formed by the gases given out by volcanoes. It is believe that 
there was intense volcanic activity for the first billion years of the Earth’s existence. 

 The early atmosphere was probably mostly carbon dioxide, with little or no oxygen. 

 There were smaller proportions of water vapour, ammonia and methane. 

 As the Earth cooled down, most of the water vapour condensed and formed oceans. 

 It is thought that the atmospheres of Mars and Venus today which contain mostly carbon 
dioxide, are similar to the early atmosphere of the Earth. 
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What is the difference between different rock types? 

 
 
How are rocks recycled? 
 
  

Type of rock Examples How it forms Typical properties 

Igneous Obsidian,  Basalt 

(extrusive) 

Granite 

(intrusive) 

Formed when molten rock cools 

and solidifies, can do this quickly 

overground (extrusive, small 

crystals) or slowly underground 

(intrusive, large crystals),  

Contain randomly arranged 

interlocking crystals, don’t 

contain any fossils. 

Sedimentary Chalk, limestone, 

sandstone, shale 

Formed when broken remains of 

other rocks are forced together, 

weathering, transportation, 

deposition, sedimentation, 

compaction and cementation 

Can contain fossils, contain 

rounded grains in layers, 

oldest layers at bottom, 

youngest at top (takes millions 

of years) 

Metamorphic Marble (formed 

from limestone,  

Slate (formed 

from shale) 

Formed from other rocks that are 

changed due to heat and / or 

pressure. The pressure comes from 

plate tectonic movement causing 

rocks to be buried or squeezed 

Typically don’t contain fossils 

as these are destroyed by the 

heat / pressure. Depending on 

the rock it formed from has a 

wide variety of properties.  
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Try to answer all of these key knowledge questions. Then check your answers using the answer page. 

These are some of the questions that will be in the knowledge quizzes and the end of term Pillars tests. 

Questions in italics are from older work. 

Key knowledge question Your answer 

Rocks being broken up by changes in 

temperature is an example of?  

The Earths early atmosphere was made 

largely of which gas?  

What are the 4 layers that make up the 

Earth?  

What is the most common gas in our 

atmosphere now?  

What type of rock is formed by molten 

magma cooling?  

What type of rock is formed by rock 

fragments building up in layers?  

What type of rock is formed from existing 

rocks by heat and pressure?  

Why has the amount of carbon dioxide in 

the atmosphere increased more rapidly in 

the last few hundred years? 
 

Where has the O2 in our atmosphere 

come from?  

Which biological process puts carbon 

dioxide into the atmosphere?  

Give two uses of glucose in plants.  

State the balanced symbol equation for 

photosynthesis.  

State the role of stomata in photosynthesis 

and respiration.  

State the word equation for anaerobic 

respiration in animals.  

 

Science Homework 2     
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How does carbon move between different forms? 

 Carbon exists in many forms in our environment. 

 It moves between these in something known as the carbon cycle. 

 

 

 
Why are scientists concerned about rising carbon dioxide levels? 
 

What causes climate change? 
 

 The climate on Earth has been changing since it formed 4.5 billion years ago. 

 Natural factors used to cause these changes - volcanic eruptions, changes in Earth’s orbit 
and shifts in the Earth's crust. 

 Since the Industrial Revolution (1800s) global temperature has increased at a much faster 
rate. 

 Burning fossil fuels, changing how we use the land and human activity have caused climate 
change. 
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Key knowledge question Answer 

Rocks being broken up by changes 

in temperature is an example of? 
Weathering 

The Earths early atmosphere was 

made largely of which gas? 
Carbon dioxide 

What are the 4 layers that make up 

the Earth? 
Crust, mantle, outer core and inner core 

What is the most common gas in 

our atmosphere now? 
Nitrogen 

What type of rock is formed by 

molten magma cooling? 
Igneous 

What type of rock is formed by rock 

fragments building up in layers? 
Sedimentary 

What type of rock is formed from 

existing rocks by heat and pressure? 
Metamorphic 

Why has the amount of carbon 

dioxide in the atmosphere increased 

more rapidly in the last few hundred 

years? 

Burning fossil fuels 

Where has the O2 in our 

atmosphere come from? 
Photosynthesis 

Which biological process puts 

carbon dioxide into the 

atmosphere? 

Respiration 

Give two uses of glucose in plants. 
Respiration, combined with nitrates to make amino 

acids, cellulose for cell walls, lipids 

State the balanced symbol equation 

for photosynthesis. 
6CO2 + 6H2O → C6H12O6 + 6O2 

State the role of stomata in 

photosynthesis and respiration. 
Gas exchange 

State the word equation for 

anaerobic respiration in animals. 
glucose →  Lactic acid + Energy 
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Big questions: How do forces make objects act? 

How do forces make things turn? 

What do we have to do to get things to balance? 

Where is the balancing point of an object? 

Why are some things more stable than others? 

How do gases exert pressure? 

How does pressure change as we go deeper into a fluid? 

 

Key vocabulary 

Archimedes 
Principle  

Archimedes principle states: the upthrust on an object is equal 
to the weight of the fluid displaced. 

Centre of gravity  
The centre of gravity is the point on an object where the force 
of gravity (weight) appears to act. 

Density  The density of an object is its mass per unit volume. 

Equilibrium  
An object is in equilibrium is all of the forces and all of the 
moments are balanced. An object in equilibrium will not speed 
up or slow down or start or stop turning. 

Gas pressure  The pressure exerted by a gas on the walls of its container. 

Moment  
A turning force is called a moment. When a force acts at a 
distance from a pivot a turning force or moment is created. 

Pascal  One Pascal = one N/m2. The pascal is the unit of pressure. 
Pressure  Pressure is the force per unit area exerted on a surface. 

Stable / unstable  
An object is stable if it is resistant to toppling over. A stable 
object will return to its original position if moved a small way, 

The law of moments 
The law of moments states: an object is in equilibrium if the 
sum of the clockwise moments is equal to the sum of the 
anticlockwise moments about any point. 

Upthrust  
An object that displaces a fluid (liquid or gas) experiences an 
upward force called upthrust. 
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How do forces make things turn? 

 A force can have a turning effect on an object if it acts a distance from a pivot. 

 The turning effect of a force is called its moment*. 

 The moment of a force can turn clockwise or anti-clockwise if the force is reversed. 

 The moment of the force is bigger if the force is bigger or the distance is bigger. 

 

 

 

 

 

 

 

 

 

 

We can calculate the size of the moment of a force by: 

𝑚𝑜𝑚𝑒𝑛𝑡 𝑜𝑓 𝑎 𝑓𝑜𝑟𝑐𝑒 = 𝑓𝑜𝑟𝑐𝑒    ×  
   𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 

𝑡ℎ𝑒 𝑓𝑜𝑟𝑐𝑒 𝑡𝑜 𝑡ℎ𝑒 𝑝𝑖𝑣𝑜𝑡
 

𝑚𝑜𝑚𝑒𝑛𝑡 = 𝐹 ×  𝑑 

The units:  

 of force are Newtons, N 

 of distance are metres, m. 

 of the moment are Newton metres, Nm. 

 

What do we have to do to get things to balance? 

The principle or law of moments says: 

 An object is balanced if the sum of the clockwise moments is equal to the sum of the 

anticlockwise moments. 

 When an object is balanced we say that it is in equilibrium. 

  

 

 

Force 

Pivot 

distance 
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Where is the balancing point of an object?   

 Weight is the force of gravity on an object. 

 Gravity acts on all objects with mass and acts on every particle in the object: 

 The many individual forces can be combined in to one single force called weight acting at the 

balancing point of the object.  

 The single point at which the weight acts is called the centre of mass. 

 For regular shaped objects the centre of mass is in the middle of the object. 

 

 

 

 

 

Why are some things more stable than others? 

 An object is stable if it is difficult to knock over. Stable objects can be tipped a long way before 

they fall over. 

 An object falls over if the line of action of its weight fall outside of its base. 

 Weight acts from the centre of mass straight downwards. 

 An object falls over if the line of action of its weight fall outside of its base. 

 

 
 

 An object is more stable if its base is wide. 

 An object is more stable if its centre of mass is low down. 
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Try to answer all of these key knowledge questions. Then check your answers using the last page. These 

are some of the questions that will be in the knowledge quizzes and the end of term tests. 

Questions in italics are from older work. 

Key knowledge question Your answer 

What do turning forces cause movement 

around?  

What do we call a turning effect of a 

force?  

What equation links force, area and 

pressure?  

What equation links force, distance and 

moment?  

What happens to air pressure as you get 

higher in the atmosphere?  

What happens to the kinetic energy of gas 

particles as temperature increases?  

What is the unit of pressure?  

What unit do we use for moments?  

What word describes the movement of 

particles in a gas?  

Which would be the best tool to undo a 

very tight nut, a short or a long spanner?  

Define specific heat capacity of a 

substance.  

How can you tell from heating curve when 

state change occurs?  

In which state of matter do particles have 

the greatest energy?  

Name the change of state that happens 

when a solid becomes a liquid.  

 
  

Science Homework 3     
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How do gases exert pressure? 
Gases have particles which are in constant motion. They move: 

 At random speeds 

 In random directions 

 They collide frequently with the walls of their container. 

Every collision with the walls of the container exerts a force on the container. 

This force over the area of the container exerts a pressure on the container*. 

Remember: 𝒑𝒓𝒆𝒔𝒔𝒖𝒓𝒆 =
𝑭𝒐𝒓𝒄𝒆

𝑨𝒓𝒆𝒂
 

This pressure is called the gas pressure. 

 The pressure is measured in newtons per metre squared, N/m2 or pascal, Pa. 

 Pumping up a tyre puts more gas particles into the tyre. 

 More gas particles collide more frequently with the walls of the tyre. 

 More frequent collisions exert more force and exert more pressure. 

 Heating a gas increases the speed of the particles. 

 Faster gas particles collide more frequently with the walls of the tyre. 

 More frequent collisions exert more force and exert more pressure. 

 

How does pressure change as we go deeper into a fluid? 

Objects deep under the ocean have a great weight of water above them. This weight exerts a great 

force on the surface area of the object. 

𝑷 =  
𝑭

𝑨
   so the water exerts a great pressure. 

This is called fluid pressure. 

Fluid pressure increases with depth.  

 The deeper you go the more fluid is above you. 

 The more water above you the greater the force from the water and the greater the fluid 

pressure. 

 A spouting can shows the effect of increasing fluid pressure at depth. 

 

The pressure of a fluid can be calculated using: 

𝑭𝒍𝒖𝒊𝒅 𝒑𝒓𝒆𝒔𝒔𝒖𝒓𝒆 = 𝒅𝒆𝒑𝒕𝒉 ×  
𝒅𝒆𝒏𝒔𝒊𝒕𝒚 
𝒐𝒇 𝒍𝒊𝒒𝒖𝒊𝒅

×  
𝒈𝒓𝒂𝒗𝒊𝒕𝒂𝒕𝒊𝒐𝒏𝒂𝒍
𝒇𝒊𝒆𝒍𝒅 𝒔𝒕𝒓𝒆𝒏𝒈𝒕𝒉

 

 

𝑷 =   𝒉 𝝆 𝒈  

 P = the fluid pressure in N/m2 or Pa 

 h = the fluid depth in m. 

 𝜌 = the density of the fluid. 

 g = the gravitational field strength = 9.8 N/kg 
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Equation 

number 
Word equation Symbol 

equation 

  
 

  
 

 
  

 
  

   

 
  

   

   

 gravitational potential energy = mass 
× gravitational field strength (g) × 
height 

 

   

   

  
 

  
 

 
  

 
  

 
  

 
  

   

 
  

 
  

   



 

PILLARS 4.5 EARTH, ATMOSPHERE AND RESOURCES AND 5.4 FORCES IN ACTION 

How to get the most out of your knowledge organiser: 
 

• To get the most use out of the knowledge organisers you should be learning sections 
and then self-testing. 

 
• There are several different things you can do 

– Look, cover, write, check, correct 
– Read through the organisers 
– Mind maps 
– Key spellings 
– Make a glossary 
– Missing out key words  
– Questions/answers answers/questions 
– Flash cards 
– Revision clock learning 
– Mnemonics 

 

 

Science Learning Tools and wider study: 
 

The Oak Academy – Online Science lessons 
BBC Bitesize KS3 science 

You tube channels: 
Fuse school 

Ted talks 
Free science lessons 

Primrose Kitten 
Shows on Netfilx 

Our planet 
Tiny creatures 

A life on our planet 
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Key knowledge question Answer 

What do turning forces cause 

movement around? 
A pivot or fulcrum 

What do we call a turning effect of a 

force? 
A moment 

What equation links force, area and 

pressure? 
Pressure = force / area 

What equation links force, distance 

and moment? 
Moment = force x distance 

What happens to air pressure as you 

get higher in the atmosphere? 
It decreases 

What happens to the kinetic energy 

of gas particles as temperature 

increases? 

Kinetic energy increases 

What is the unit of pressure? Newtons per square metre (N/m2) 

What unit do we use for moments? Newton metre Nm) 

What word describes the movement 

of particles in a gas? 
Random 

Which would be the best tool to 

undo a very tight nut, a short or a 

long spanner? 

A long one 

Define specific heat capacity of a 

substance. 

The energy needed to raise the temperature of 1kg 

of substance by 1oC 

How can you tell from heating curve 

when state change occurs? 

Time is continuing but there is no change in 

temperature 

In which state of matter do particles 

have the greatest energy? 
Gases 

Name the change of state that 

happens when a solid becomes a 

liquid. 

Melting 

 
 

 


