Term 2

Homework 1 Due: 11th November
Homework 2 Due: 25th November

Homework 3 Due: 9th December

Knowledge Booklet: Earth, Atmosphere and Resources

Big Questions and Vocabulary

Science Homework Task 1



Why is the Earth like a scotch egg?



How has the Earth changed over time?



What is the difference between different types of rock?



How are rocks recycled?



How does Carbon move between different forms?



Why does fizzy drinks go flat?
Crust
The outer most layer of the Earth, its
solid.

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

Hydrosphere

Read through all of this knowledge
organiser.

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

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

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

Composition

Atmosphere
Layer of gases surrounding the Earth.

Photosynthesis

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

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

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

Condensation

Igneous

Sedimentary

Physical change of substance for gas
to liquid

Rock formed from solidified
lava/magma

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

Metamorphic

Weathering

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

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

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

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

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

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

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

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

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

Knowledge Booklet: Earth, Atmosphere and resources

Sample Extended Questions / Practical based questions

How has the Earth’s atmosphere changed over time?

Explain the structure of the Earth and its atmosphere

Explain how igneous, sedimentary and metamorphic rocks form.

What is the rock cycle?

What is the carbon cycle?

The atmosphere is a layer of gases surrounding the Earth. It is essential for life, as it contains the oxygen required
for respiration, filters out some harmful radiation from the sun and small amounts of CO2 trap emitted radiation
to keep the planet warm during the night

Gas Percentage
The Earths current composition is
mostly Nitrogen, oxygen and argon
with trace amounts of other gases,
mainly Carbon dioxide, water vapour
and pollutants.

Nitrogen (N2)

78

Oxygen (O2)

21

Argon (Ar)

0.96

Carbon dioxide (CO2)

0.04

The atmosphere has not always been the same, over the billions of years that the Earth has existed the
composition of the atmosphere has changed drastically

Volcano
activity
1st Billion
years

Reducing
carbon
dioxide in
the
atmosphere

Billions of years ago there was intense volcanic activity,
This released gases (mainly CO2) that formed to early atmosphere and water vapour that condensed to
form the oceans when the Earth cooled
Nitrogen was also released, gradually building up in the atmosphere. Small proportions of ammonia and
methane were also produced.
Eventually the Earth cooled, the water vapour condensed forming the oceans.
Carbon dioxide dissolved into the oceans, forming carbonate precipitates, which formed sediments
which over time form sedimentary rocks. This reduced the levels of carbon dioxide in the
atmosphere.
As algae and plants evolved, these gradually reduced the carbon dioxide levels in the atmosphere by
absorbing it for photosynthesis.
This lead to increase in oxygen which allowed other forms of life to develop and evolve

Formation of fossil fuels.
Remains of biological matter falls to the bottom of oceans. Over millions of years layers of sediment
settled on top of them and the huge pressures turned them into coal, oil, natural
gas and
sedimentary rocks. The sedimentary rocks contain carbon dioxide from the biological matter.

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,
its above the melting point of iron and nickel but the high pressures
keep it as a solid. The outer core is liquid.

All of the Earth’s resources come from the crust atmosphere and ocean, whilst also using the suns energy. It is
important to use the Earths resources sustainably, Ie meeting the needs of the current generation without
compromising the needs of future generations. This includes metals, woodland, water and source of food
It can be difficult to extra metals as many of them are reactive, so aren’t found as elements. Instead they form
compounds with oxygen.
If a rock contains sufficient amounts of metal compounds to make it worth extracting its referred to as an ore.
There are different way of extracting metals, such as mining, phytomining and bioleaching.

Letter

Description

A

Weathering breaks down rocks on the surface of the Earth. There are three types of
weathering (biological physical and chemical). Wind and water move the broken rock
particles away. This is called erosion.

B

Rivers and streams transport rock particles to other places. Rock particles are deposited in
lakes and seas.

C

Rock particles form layers.

D

Compaction and cementation presses the layers and sticks the particles together. This
creates sedimentary rock.

E

Rocks underground get heated and put under pressure, and are changed into metamorphic
rock.

F

Rocks underground that get heated so much they melt turn into magma. Magma also
comes from deeper inside the Earth, from a region called the mantle. Pressure can force
magma out of the ground, creating a volcano. When the magma (lava) cools quickly, it turns
into solid extrusive igneous rock. Magma that cools slowly underground forms solid
intrusive igneous rock.

G

Areas of rock can move slowly upwards, pushed up by pressure of the rocks forming
underneath. This is called uplift.

The wearing away of rocks can take place in a variety of ways
Biological  Animal can burrow through rocks, plant roots can grow in cracks and people walking on rocks can crack
them
Chemical  Rainwater is slightly acidic, rocks containing carbonates, like limestone and chalk can react with the
rainwater, wearing them away
Physical  Temperature changes cause the rock to expand and contract, wind rain and waves wear rocks away over a
long period of time, free thaw can also occur, where water freezes in cracks, expanding and breaking the rock

Type of rock

Examples

How it forms

Typical properties

Igneous

Obsidian, Basalt

Formed when molten rock cools and solidifies,

Contain randomly arranged interlocking

(extrusive)

can do this quickly overground (extrusive, small

crystals, don’t contain any fossils.

Granite (intrusive)

crystals) or slowly underground (intrusive, large
crystals),

Sedimentary

Chalk, limestone,

Formed when broken remains of other rocks are

Can contain fossils, contain rounded

sandstone, shale

forced together, weathering, transportation,

grains in layers, oldest layers at bottom,

deposition, sedimentation, compaction and

youngest at top (takes millions of years)

cementation

Metamorphic

Marble (formed

Formed from other rocks that are changed due

Typically don’t contain fossils as these are

from limestone,

to heat and / or pressure. The pressure comes

destroyed by the heat / pressure.

Slate (formed

from plate tectonic movement causing rocks to

Depending on the rock it formed from

from shale)

be buried or squeezed

has a wide variety of properties.

The carbon cycle shows how carbon is being
continuously recycled on Earth, different chemical
processes move the Carbon from one store to another.
The main two process releasing carbon dioxide are
Respiration and combustion. Industrialisation has led to
a vast amount of CO2 being released into the
atmosphere that was previously stored underground as
fossil fuels.
The main way CO2 is removed from atmosphere is by
photosynthesis.

The CO2 concentration is important has it affects the atmospheric temperature of the Earth. Small changes in
composition can have large impacts on the environment.
CO2 is a greenhouse gas that traps radiation emitted by the Earth, absorbing it and reflecting it back. The higher average
temperature leads to a changing climate, causing drought, desertification, extreme weather conditions and ice caps
melting

Look back at the
evolution of the
atmosphere earlier in
the booklet. 6 mark
question, 2 marks for
each gas. Command
word is explain, so
you need to give a
reason for the
change

How did the water
vapour form the
oceans? What
conditions were
needed ?

Useful Websites


https://www.bbc.co.uk/bitesize/guides/zysbgk7/revision/2



https://www.bbc.co.uk/bitesize/guides/zgb9kqt/revision/1



https://www.bbc.co.uk/bitesize/guides/zwd2mp3/revision/1
https://www.bbc.co.uk/bitesize/guides/zt6sfg8/revision/1

If the Earth is
getting warmer,
how has volume
of water
increased?

Pillar 4.5 Earth and Atmosphere

Literacy –

Memory – learn this diagram

Video - 10 minutes
Watch these videos

Science Homework 2

Learn these spellings
Atmosphere

Rock cycle

Composition

https://www.youtube.com/watch?v=kXV
7D89S9sc

Igneous

Carbon cycle
https://www.youtube.com/watch?v=zrD
3tMNPjXU

Sedimentary
Metamorphic

Structure of the Earth
https://www.youtube.com/watch?v=Cn8
Rdujngws

Exam Practice (turn over)

Research

BUG the question (draw a Box around the instruction word, Underline
scientific key words, Go for the right number of marks)

What is meant by Carbon footprint, and how can
you reduce yours?

Complete the exam questions on the back of this page.

Question
Compare how the 3 different types of rocks are made, what are the similarities and
differences?
What are the differences between the three types of weathering?.

Skills you are working on
Learning spellings using look, cover, write, check.
Making notes from the video.
Using memory techniques to learn the definitions.
Understand what the exam questions are asking.
Using key words in your answers.

Describe the structure of the Earth, including its atmosphere.
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________

Knowledge Booklet: KO5.4: Forces in action

Big Questions and Vocabulary


How do forces make things turn?



What are the conditions needed for something to be balanced?



What is meant by centre of gravity and how do we find it on a object?



What makes a structure stable?



What is meant by density and how do we calculate it?



What decides whether an object floats or sinks?



How is pressure different from force?

Moment

Equilibrium

The law of moments

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

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.

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.

Centre of gravity

Stable / unstable

Density

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

An object is stable if it is resistant to
The density of an object is its
toppling over. A stable object will return to mass per unit volume..
its original position if moved a small way,

Upthrust

Archimedes Principle

An object that displaces a fluid (liquid or Archimedes principle states: the upthrust
gas) experiences an upward force called on a object is equal to the weight of the
upthrust.
fluid displaced.

Pascal

Gas pressure

One Pascal = one N/m2. The pascal is
the unit of pressure.

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

Pressure
Pressure is the force per unit
area exerted on a surface.

Model answer

Q2.
Two children, A and B, are sitting on a see-saw, as shown in the figure below.
The see-saw is balanced.

(a)

Use the following equation to calculate the moment of child B about the pivot of the
see-saw.
moment of a force = force × distance
Give your answer in newton-metres
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
Moment = __________________________ Nm
(2)

(b)

Use the idea of moments to explain what happens when child B moves closer to the
pivot.
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 5 marks)

Model answer

Q2.
Two children, A and B, are sitting on a see-saw, as shown in the figure below.
The see-saw is balanced.

(a)

Use the following equation to calculate the moment of child B about the pivot of the
see-saw.
moment of a force = force × distance

Use the equation. Write
Give your answer in newton-metres
it down to get the
change cm into m
numbers in the
right
moment
=
force
x
distance
___________________________________________________________________
place
=280 x 0.90

___________________________________________________________________
=252

___________________________________________________________________
Use the definition of a
moment

(b)

Moment =

252

Nm
(2)

Use the idea of moments to explain what happens when child B moves closer to the
pivot.
the size of a moment = force x distance
___________________________________________________________________
so if the distance to B gets smaller the clockwise moment gets smaller
___________________________________________________________________
the anticlockwise moment is the same
___________________________________________________________________
so the see-saw tips to the left (anti-clockwise)
___________________________________________________________________
___________________________________________________________________
___________________________________________________________________
(3)
(Total 5 marks)

Turning forces

The Law of moments

A turning force is called a moment. The point the moment acts around is called a
pivot.

Anticlockwise moment:
M = 20 x 12 = 240Nm
Clockwise moment:
M=Fx8

The size of the moment can be found from:
𝑚𝑜𝑚𝑒𝑛𝑡(𝑁𝑚) = 𝑓𝑜𝑟𝑐𝑒(𝑁) ×

𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑝𝑖𝑣𝑜𝑡
𝑡𝑜 𝑙𝑖𝑛𝑒 𝑜𝑓 𝑎𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑟𝑐𝑒 (𝑚)

Stability
An object topples over if its centre of mass is
not above its base.
Things are more stable if:
• Their base is larger.
• Their centre of mass is low down.
Centre of mass
Find the centre of mass of an irregular
shape:
• Hang the shape from one point.
The centre of mass is under the
suspension point.
• Hang a string from the point
and mark along the string.
• Hang from a different point.
Centre of mass is under this point too.
Centre of mass is where the lines cross
Levers
Levers are force multipliers. A small force (effort)
can exert a larger force (load) but the distance
moved is reduced.

The law of moments says: at equilibrium
(balance)
anticlockwise moment = clockwise moment
240 = F x 8
F = 240/8 = 30N

High density means there is a lot of mass (kg) in a smaller volume of stuff (m3).
𝑑𝑒𝑛𝑠𝑖𝑡𝑦(𝑘𝑔⁄𝑚3 ) =

𝑚𝑎𝑠𝑠(𝑘𝑔)
𝑣𝑜𝑙𝑢𝑚𝑒(𝑚3 )

Pressure

𝑝𝑟𝑒𝑠𝑠𝑢𝑟𝑒 =

𝐹𝑜𝑟𝑐𝑒 (𝑁)
𝐴𝑟𝑒𝑎 (𝑚2 )

Liquid pressure
The deeper you go the denser a liquid becomes and greater liquid pressure becomes:
𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒(𝑁⁄𝑚2 ) = ℎ𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑙𝑖𝑞𝑢𝑖𝑑 𝑐𝑜𝑙𝑢𝑚𝑛(𝑚) × 𝑑𝑒𝑛𝑠𝑖𝑡𝑦 (𝑘𝑔⁄𝑚3 ) × 𝑔 (𝑁⁄𝑘𝑔)

Gas Pressure
Gases contain particles that are fast moving and fill the container.
Particles collide with the walls of the container.
Collisions exert a force
Force over the area of the walls is pressure.
Pressure is increased if:
• Higher temperature – particles move faster,
collisions exert more force.
• Volume is less – particles have less space so more
collisions with walls so more force.

Useful Websites
https://www.bbc.com/education/guides/z99jq6f/revision/1
https://www.bbc.com/education/guides/z99jq6f/revision/1

Wider Reading

Science Homework 3

Pillar 5.4 Forces in action

Literacy –

Memory –

Video - 10 minutes

Learn these spellings

Copy this diagram:

Watch these videos

Moment

Who was Archimedes?

Equilibrium

https://www.youtube.com/watch?v=ijj5
8xD5fDI

Centre of gravity

Why do heavy ships still float?:

Pressure
Density

Learn to label the load effort and pivot correctly.

https://www.youtube.com/watch?v=PQ
BQN1zUm24

Exam Practice (turn over)

Research

BUG the question (draw a Box around the instruction word, Underline
scientific key words, Go for the right number of marks)

Find out how hot air balloons work. How can
something float just because the air inside is hot?

Complete the exam questions on the back of this page.

Question
Explain the difference between mass and density.

Skills you are working on
Learning spellings using look, cover, write, check.
Making notes from the video.
Using memory techniques to learn the definitions.
Understand what the exam questions are asking.
Using key words in your answers.

Exam Question

