Knowledge Organiser
Booklet Year 11 Term 3
Core

Our working memories can only store a limited amount of information, whereas our
long term memories can store limitless information. To learn successfully, we need to
store core knowledge into our long term memories, so we can retrieve it when we
need it.

For instance, if you are at work or in the shops and need to work out a 25% discount,
you can't memorise 25% of every number, so you need to be able to quickly recall
the method for calculating a percentage. Committing core knowledge to our long-
term memories is a life-hack. It makes thinking about difficult things easier.

Using a knowledge organiser with regular retrieval activities is a way for you to store
core knowledge & subject specific words, into your long term memory so it is there
when you need it.

Click here to be taken to the
knowledge organiser part of the
school website.



https://www.telfordlangleyschool.co.uk/page/?title=Knowledge+Organisers&pid=191
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Clicking on the subjects below will take you directly to the knowledge organisers
for each subject. These are to support learning that has taken place this past term.
Use these to help reinforce the key knowledge. Use some of the strategies
explained in the introduction to help you retain this important information.
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Make sure you have access to a computer at home (If
you don’t please make pastoral staff aware or email
langley.homelearning@taw.org.uk)

Download Microsoft Teams on both your phone and
computer. (If you don’t know how to do this please
ask a member of staff or do this in your next compu-

ting lesson)

Spend at least 2 hours a week using teams EVERY
WEEK. (Engagement in teams can be tracked and
monitored). You need to be accessing each of your
class teams and recapping on the previous learning or
completing additional tasks set by your class teacher.

If you have any issues with teams (e.g. login problems
or missing classes etc then please email lang-
ley.homelearning@taw.org.uk)

Teams is a tool to support ongoing learning and
should only be used for educational purposes.



STAGE2 STAGE1

STAGE 3

STAGE2 STAGE!

STAGE 3

LOOK, COVER, DEFINITIONS TO FLASHCARDS DUAL CODING
WRITE, CHECK KEY WORDS
Look at & study an Write down the key \;varitei/'(i’i}n"r\:\vj{::, Draw

area of your
knowledge organiser

Cover up your
knowledge organiser
and write everything

you remember

&}

Check. Correct
mistakes in green
and add anything

you missed. Repeat

words & definitions

@&\
X
Q"Q,'% '

Cover up the
definitions. How
many can you
remember? Repeat.

Check. Correct
mistakes in green
pen. Which ones do
you find hard to

equations/quotes on
one side & answers
on the other

Include pictures or
diagrams if it helps.
Read through them.

ik

Test yourself and get
someone to test you.

pictures/diagrams/
cartoon strips

Labelyour

pictures/diagrams/
cartoonstrips

i

Explain out loud to
yourself or
family/friend what
your images show

.d— | remember? -
= XV @
SELF QUIZZING MINDMAPS PAIRED SPEAK, COVER,
RETRIEVAL WRITE, CHECK
Create a mindmap of Give a family Read out loud the

Use your knowledge
organiser to create
quiz questions.

Write down the
answers to your quiz

X

Keep self-quizzing
until you get all the
answers correct

XV

everything you can
remember from your
knowledge organiser

O

Check your
knowledge organiser
& use a green pen to

make any
corrections.

XV

Add additional
information to your
mindmap or make
connections to other
knowledge

member/friend the
knowledge organiser
to hold

Get them to test you
using the knowledge
organiser

Write down your
answers to their
questions

(Qal

information from the
knowledge organiser
several times.

Cover up your
knowledge organiser

and write everything
you remember

€
6>|
Check. Correct
mistakes in green

and add anything
you missed. Repear.

/
o
e




Retrieval Placemat

Look at your knowledge organiser. Now cover it up and write down
Key vocabulary & definitons from memory:

First time: Look. Second time: Look. Third time: Look.
Cover. State 3 facts Cover. State 3 facts Cover. State 3 facts

Look at the knowledge organiser again. Now cover it up and
without looking, explain a concept or ideain your own words

Re-read your answer above. Look at the knowledge organiser
again. Now cover it up and improve on your previous explanation in
green pen.



Retrieval Relay

Look at your knowledge organiser. Now cover it up.

First time: Write down Second time; Look. Third time: Look.
everything you can Cover. Write down Cover. Write down
remember everything you can everything you can
remember remember

Write down everything here that you didn't remember:



Vocabulary focus 1

Look at your knowledge organiser. Select a key word and write it

here:
Write a definition of Write a sentence with Create a question
the key word in your the key word in it: where the key word is
own words - not the the answer:

same as the one on
the knowledge
organiser:

What other words are connected to this key word?

Draw a picture or diagram to help you remember this key word:



Vocabulary focus 2

Definition: Characteristics:

Key word:

Examples: Non-examples:



What should my knowledge
organiser homework look like?

Topic clear Homework activity written
Date and underlined
Stagels.oflhomew.ork Key words in a dlfferent Green pen
activity in margin colour or underlined aorreciiB s



What should my knowledge
organiser homework look like?

Homework activity written
and underlined
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activity as subtitles



Biology



|

| Threshold Concept H

| ' |

: Understand that all living things are : | Animal Cell - Building block of all
[l

|
I

' I

made of cells animal life
Plant Cell - Building block of plant life
i—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— | Microscope - Utensil used to enlarge
I Structure of animal cell objects

I
: Prokaryote - Cell without nucleus

| Eukaryote - Cell containing a nucleus
I

|

I

I

Cell - Basic building block

Organedie

I
I
I
I
Huchass Housing DNA, 'braim’ of the coll I
Milochendria Enargy production, ‘pover house' of tha ool I
Galkgi apparalus Soting, packaging and transport of profeing I
Endeoplasmic reliculumn Synihesis and processing of proteing, liped expressicn I
Chicroplash Photesymthests, only prosent in plants I
Flagsdlum Locomation and sansoly funclions I
Yacuole Siorage and maintaining homsorstasis I
Lymoscme Digestions of langer molecules I
Fard s Dugradation of hydrogon parcodda |
Rl Symihasis of probeing
Profeasome Break down of profeire with expired fun

abjective lens

stage clip

stage
coarse focus

fine focus J




I
| Threshold Concept | Keywords |
| Reproduction can happen sexually and ” - Sperm: male reproductive cell that
I asexually contains genetic material

| i - Egg: female reproductive cell that
| Reproductive organs

|
|
|
|
|
contains genetic material |
- Reproduction: the joining of sex |
|
|
|
|
|
|
|

|
: Female II
: 1 cells (a sperm and egg) to produce
| | offspring
' |- Fertilisation: the joining of a male
| } : :
| i and female sex cell/genetic material
| |- Develop: build upon given information
I Il_ ________________________
| :: Sperm cell

|
: Male :I
| I
| !
| |
| |:
| |
| !
| I:
| e __
I Il_ _________________
! | Egg cell
|
|

=
| Fertilisation

: When the sperm and egg nuclei join, they
| form a ZYGOTE '

In Vitro
Fertilisation
is used to

1 | help people
- . T T T T —— Il with fertility
I'issues
conceive




Threshold Concept Keywords
) Living - Undertaking the seven

with the world around them Changes - structural, physiological and
behavioural changes that allow species
______________________ | to compete
: Different Habitat- An area where | : Animal - Living creature of one of
: | seven domains
|1 Plant - Living tissue that is a producer
I
[
[l

I
[
| |
. . . [
: Understand that living things interact || processes of living things
[
|
[
| |

| an organism is at home =15 =]

1]

Energy - The flow through all
organisms and food chains

:_Food Chains/Webs - show the flow

lof energy

|

|

I - - 4 -

| Biotic factors | Abiotic factors

: Living factors that affect Non-living factors that
another organism or affect organisms.

| shapes the environment.

e &4 Temperature

I £ Predation & Light intensity

| 4 Food availability 8 Water [

I E_‘ (umpctit_iun mg € 50il PH & mineral content

I Cpisease '}_L _.,_\", . [ [T TS g —

L -

Producers and Consumers




| Threshold Concept

|
| Understand the order of structures
: and relationships with an organism

' Movement of substances

| Diffusion -digestion, gas exchange, in/out of cells, liver

| Osmosis - water in digestion, in/out of cells, plant roots

| Active transport - ions in plant roots, glucose to

P — — — — — — — — — — — — — — — — — — — —

| Digestion is the mEFz:E
| breaking down of the
| food we eat into
| other substances
| that our bodies can
Iabsor'b and

use. There are
|mechanical and
| chemical digestive
| processes.

BrRLs
.".,._

:The Heart

&

%

|
L
-
Plant structures

_- =i | *Use a continuous sampling technique to

cl .
I
I

e5v: | | - Surface area of plant tissue.

Organism - any living thing

Organelle - the small, organ-like structures
found inside cells

Cell - the structures that make up all living
things

Organ system - a group of organs that work
together to perform a specific structure
Organ - a group of tissues working together
for a specific function

Tissue - a group of cells working together for
a shared function

Required
practical

*Use amylase to breakdown starch
at a range of pH values, use iodine as an
indicator for the reaction occurring

monitor the progress of the reaction

P — — — — — — — — — — — — — — — — — — — — — — —

:Required practical - Osmosis

| | Variables

| | 'Independent - concentration
| | of sugar solution.

| | ‘Dependent - Change

| |of mass of plant fissue

| | *Controls

| |- Volume of plant tissue.

= | |- Temperature of the solution.
X ]

Required practical - Food tfe
e



https://keystagewiki.com/index.php/Sugar
https://keystagewiki.com/index.php/Solution
https://keystagewiki.com/index.php/Dependent_Variable
https://keystagewiki.com/index.php/Mass
https://keystagewiki.com/index.php/Plant
https://keystagewiki.com/index.php/Tissue
https://keystagewiki.com/index.php/Control_Variable

| Threshold Concept '

| ' : : - Respi;atior;:h R?cspigaﬁon i: }P}re' boclly's :v:\xy gf pr;)c;iucingf
— . energy from the food we eat. It involves the breakdown o

: Resplraflon and pho‘rosyn’rhes.ls are I glucogsye in the presence of oxygen into carbon dioxide and

| chemical processes that provide plants || water with the release of energy-generating molecules

| and animals with energy. ¥

. | | - Photosynthesis: is a chemical reaction that takes place

—————————————————————— in the chloroplasts of green plant cells, where light energy

|
|
|
|
|
called ATP. I
|
|
is used to convert carbon dioxide and water into glucose |
|
|
|
|
|
|
|
|

and oxygen.

- Energy: The ability to do work
- Limiting factors: Limiting factors affect the rate of a
reaction. A limiting factor is a condition, that when in
shortage, slows down the rate of a reaction.
- Reaction: A chemical reaction is when
one or more substances change and

produce ohe or more new chemical
substances.

| Limiting factors of photosynthesis |

e e o e e — — — — — — — — — — — — — — — — — — —




r--- " T T Ty T T = [
| Threshold Concept || Keywords |
: Homeostasis is organisms maintaininga || - Nerves: Specialised cells which carry :
| constant internal environment :' electrical impulses _ |
-_—_——————_—_———————_—_——————— I - Hormones: Chemical messenger pr‘oduced n I
: The nervous system: I: glands and carried by the blood to specific organs |
| = The cenfral nervous’ :I in the bo.dy.' . , :
| system (CNS) - the T Organism: I."Vm.g things ‘rhq‘r are capable of I
| brain and spinal || reacting to stimuli, reproduction, growth, and i
| cord. || homeostasis. |
| I: - Regulate: control or maintain the rate or speed |
: - The peripheral || of a process so that it operates pr‘oper‘ly. ' I
|  hervous system - :| - Response: as a result of the stimulus that is :
|  herve cells that || detected by the receptor a response is caused |
| carry information to P~~~ ————————————
I or from the CNS. I
1
]

| Body controls:
I
I| Homeostasis maintains
I| optimal conditions for
| enzyme action

| throughout the body,
| as well as all cell

|| functions.

:I In the human body,
II these include the
| control of:

|: 2. Body temperature e ____ 7T
| b . -
113 Water levels Required practical: Reaction time

Contraception:




Nucleus ....... The organelle inside cells that
contains the cells genetic material

1| DNA...... The molecule inside cells that

| | contains all the genetic information

I : responsible for the development and function
: | of an organism

|| Chromosomes....... A structure made up of

| : proteins and DNA organised into genes inside
i

|

|

|

|

DNA in order to survive.

I
| Threshold Concept || Keywords
: . ) | : Cell...... The smallest unit that can live on its
| Organlsms pass on their : | own and makes up all living organisms
I ||
I I
|

the nucleus of a cell

Gene ... Genes carry information that

and contains all the genetic material to ?f:;rg:r;i;’qﬁ?;f\h;;gi;i:fhcs are inherited
| _make the organism | | Reproduction...... The production of offspring

——— — — — — — — — — — — — — — — — — — — —

DNA is found in the nucleus of cells

s
SF}(U-"\'..RFPRG:IUF.TlOi\"-,".ﬁ|'\5F.‘(UJ"|LﬁFPRDDUC'.’lf‘}:.:'.'".I.. I MiTOSis / MeiOSis

(T seitnegdoate)( roenatreprotucie ) I Mitosis is a form of cell division which

. \ e “DJ'P;&P% | produces two identical, diploid body cells.

et - | Meiosis is a form of cell division which

\emtre T ) | produces four non-identical, haploid sex

| cells or game‘res (sperm and ova in humans

reproduction: sexual and asexual
reproduction. In sexual reproduction,
an organism combines the genetic
information from each of its parents
and is genetically unique. In asexual
reproduction, one parent copies itself
to form a genetically identical
offspring

m.Th_L ] 'lhE AMOUNT OF uE ETIC MATERL
MEER STA THE SAME, 5 IS BECALISE THER
\;.wl'l A OF :l NTROMEAES.

|

|

|

|

|

|

|

|

|

: There are two main forms of |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|

|

e e e - I Required Practical
| Genetic cross diagrams :

Genetic
crossing describes
breeding two

selected

individuals so their B
studied to b @
understand how a

particular trait is
inherited down the
generations.

,:_Equa’rions for this topic |
|| : : e
Il Image size = actual size x magnification |

|

|

|

|

|

I

|

|

| .
: offspring can be @&
I

|

|

|

|

|

I



I F, -7 = [
| Threshold Concept L Keywords

: L. . I : Variation...... any difference between the

| All llvmg Thmgs need to : | individuals in a species or groups of organisms of

| : | any species

I Change To IIVC. : | Evolution ....... the change in the characteristics of

——— — — — — — — — — — — — — — — — — — — —

: VClr‘IClTIOI'\

Individuals in a population are
usually similar to each other, but
not identical. Some of the
variation within a species is
genetic , some is environmental -
the conditions in which they have
developed and some is a
combination of both

GENDER
EYE COLOUR
BLOOD GROUP

INHERITED
DISORDERS

GENETIC BOTH ENVIRONMENTAL

Evolution is the change of inherited
characteristics within a population over
time through natural selection, which may
result in the formation of a new species
Five main processes that lead to
evolution:

-mutation

-non-random mating

-gene flow

-finite population size (genetic drift)

| Adaptation.......

a species over several generations and relies on
the process of natural selection

the adjustment of organisms to
their environment in order to improve their
chances at survival in that environment

Natural Selection...... the process through which
populations of living organisms adapt and change

Inany
environment, the
individuals that
have the best
adaptive
features are the
ones most likely
to survive and
reproduce

Selective breeding or artificial selection

is when humans breed plants and animals for
particular genetic characteristics. Humans
have bred food crops from wild plants and
domesticated animals for thousands of years

——_—__ - - - - - - - —_——_——_————— e ——_——_——_———a

-natural selection. i————————. —————————————————
C_C--C--—-—-—-—-—-—-——-—Z——-——Z-——Z-——=z%| Genetic Engineering
Fossils Genetic engineering

A fossil is the preserved remains of a
dead organism from millions of years ago.
| Evidence for early forms of life comes
| from fossils. By studying fossils,

involves modifying the
genome of an organism by
introducing a gene from
another organism to resultin &
a desired characteristic

| scientists can learn how much (or how

: little) organisms have changed as life |

| developed on Earth

e — — — — — — — — — — — — — — — — — — — — —



Chemistry



. . | - Particles: The tiny thi i
: All matter is made of particles articles: The tiny things that all materials are

______________________ - I

| States of matter:
|

| Threshold Concept | (Keywords
|
I

I
I
| made from. The smallest unit of matter. :
- Atom: Atoms are the building blocks of all matter. |
| Everything is made of atoms - evenyourself. They I
| are the smallest particle of an element, which are far |
| too small to see. I
| - Solid: Have a fixed shape and cannot flow, |
| because their particles cannot move from place to :
place, cannot be compressed (squashed), because
I I
I
I
I
I
I
I
I
I
I
I
I

Solid Liquid Gas

Closeness of Very close Close Far apart
particles

Arrangement Regular Randomly Randomly

I

I

|

I

I

I

I
| , I their particles are close together and have no space

of particles pattern arranged arranged |

I

I

I

I

I

|

I

to move into.
| - Liquid: Flow and take the shape of their container,
| because their particles can move around each other,
| cannot be compressed, because their particles are

I Movement of Vibrate around Move around Move quickly in
I particles a fixed position each other all directions

I Energy of Low energy Greater energy Highest energy
particles

2D diagram (=]

| @ | close together and have no space to move into
: ® | Gas: Flow and completely fill their container,
- because their particles can move quickly inall
r:ﬁc;rrTs_a_na Egrr_\p_oan_d;_ ——————— 1| directions, can be compressed, because their

! : | particles are far apart and have space to move into

» Some solids dissolve in
water to make a solution.
These solids are soluble.
A solution is made from a
solute (usually a solid)
and a solvent (liquid).

« Some gases, such as
oxygen and carbon
dioxide, can also dissolve
in water.

:Pur‘e substances:
| Pure substances are made from only =3
one chemical element or one e
compound.

e — — — — — — — — — — — — — — — — — — — —



Periodic Table

:_ Link to informationon | I io 1 non +o exist.
| most of the topic,
I consisting of slides, .
| videos, and quizzes : represent something
b 4
:_Per'iodic Table & Developing the Periodic Table 1| :
I I I
| Mendeleev redesigned Newlands Task142 | :
| periodic table by organising the I |
| periodic table by atomic weights : |
: and the properties of the elements. | I
| Some gaps were left based on his | |
| predictions of other elements that | :
| hadn’t been discovered yet. | |
| As more elements were found, the | |
| modern periodic table took from | |
| organised by atomic number. _! I
T T T I 1o
| Atomic Structure H Electronic Configuration : :
|
| H Task 9 I> Example,: :
: [ using an | |
| ( atom of |1
| [l No. of electrons sodium ||
I Il per shell I
| Il 15t shell: up to 2 ' :
| Il 20 shell: up to 8 ¥
! I 39 shell: up to 8 T
| :I etc 1l
!,—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_'fll'_ ————————————————————————————— _I. I

Task 4 I>

All share similar properties:

* Are soft (can be cut)

+ Have relatively low MP

* Have low densities

The further down the group
you go, the more reactive the

elements become.

+ They will react will air and

tarnish quite quickly.

+ They will react with water

to produce an alkaline

solution (hence the name)
and turn universal indicator

blue/purple

Group 7 - Halogens

Task b I>

All have 7 electrons in outer
shell.

All diatomic (made up of two
atoms bonded together.

The further down the grou

you go, the less reactive th

elements become.

The further down the group

you go, the higher its MP and

BP, because:

*  Molecules become larger

« Intermolecular forces
become stronger

*  More energy is needed to
overcome these forces

® T

Elements - a substance that cannot be broken down
into any other substance.
| | Periodic Table - a table showing every element that

| Symbol - a sign/letter/character that is used to

RAM & Tsotopes

o

A

Task 10 I>

Group O - Noble Gases

Task 3 I>

All have full outer shells.
All unreactive (inert).

All have low boiling points.
Lower down the group,
the higher it gets.

This is because, going
down the group:

Atoms become larger
Intermolecular forces
between atoms become
stronger

More energy is heeded
to overcome these
forces

Threshold Concept
All elements fit within the



Threshold Concept
Metal...... DEFINITION

I
[

| I
[

: Identify most metals have similar Il Non metal .. DEFINITION
[l

! I

! I

properties Property ....... a characteristic of a particular
substance
-\ - - T T o TTTT T TTTTTTTTTTT Reaction ...... a process that leads to the change
I Metals and non metals of one set of chemical substances into another
Most elements on the Alloy ....... a mixture of two or more metals, or a
periodic table are metals metal and a non-metal
) Displacement ....... A more reactive metal will

|

|

|

|

I ;hfgear:\? d%rizufoefh??ee ft:\_ er displace a less reactive metal from its
: compound.
|

|

|

|

I

hand side of the periodic
table.
Non metals are on the

ki
| Metals and alloys

I
right-hand side. : |
I

Making alloys changes the metals properties
by changing its structure. Alloying is done
for many reasons, typically to increase
strength, increase corrosion resistance, or
reduce costs

Practical

The reactivity series

The Reactivity Series
lists metals in order

Equations for this topic

with other substances

Metal + oxygen > Metal oxide

|
|
|
|
|
: how easily they react
|
|
|
|
|
: Metal + water - Metal hydroxide + hydrogen

|
||
||
: : Metal + acid > salt + hydrogen
||
|
I




Threshold Concept i'/Keywords |

| I
I
| - Rock: The solid mineral material forming
I
I

I

| Understand that rocks change

: within 3 types over time part of the surface of the earth and other
i similar planets, exposed on the surface or

underlying the soil.

| Types of rocks

:Sedimen’rar'y rocks
| Sedimentary rocks are formed from
| sediments that have settled at the

: bottom of a lake, sea or ocean, and have
| been compressed over millions of years.

- Earth: The planet on which we live; the
world.

- Cycle: Move in or follow a regularly
repeated sequence of events.

|
| Metamorphic rocks

I

I

|

I

|

|

I

I

|

I

I

|

I

I

|
| : - Temperature: The degree or intensity of
| Metamorphic rocks are formed from |

I

I

|

I

I

|

I

I

|

I

I

|

I

I

|

I

|

heat present in a substance or object.

| other rocks which change
| due to heat or pressure. - Pressure: Continuous physical force
exerted on or against an object by something

Igneous rocks in contact with it.

Igneous rocks are formed from molten
(liquid) rock that has cooled and
solidified.

The rock cycle

I

I

|

| Rocks on earth do not always
: stay the same.
|

I

|

|

: Types of weathering
I, Biological weathering
| This describes rocks being broken up by
| the roots of plants, or animals burrowing

: into them.

| |

|

|

||

||

||

| |

. g
| 2. Chemical weathering : I
|

L

| |

|

L

||

||

||

| |

|

| This describes rocks being broken up

| because substances in rainwater, rivers

| and seawater or the air, react with

: the calcium carbonate CaCO:s in the rocks.

Rocks are continually changing due to
processes such as, weathering,

erosion and large earth movements. The
rocks are gradually recycled over millions
of years, changing between the different

| . .
| 3. Physical weathering rock types.

| This describes rocks being broken up by
: changes in temperature, freezing and e
| thawing of trapped water or the actionof | My — >~~~ =~ "~~~ " TTTTTT7
| waves and rivers. L




| The Earth's atmosphere is made of
| different gases.

| The Proportion of gases in the
:ear"l'hs atmosphere

Keywords

- Atmosphere: An atmosphere is the layers
of gases surrounding a planet.

- Pollutants: A pollutant is a chemical. or
biological substance which harms water, air,
or land quality.

- Climate change: Climate change refers to

weather patterns.
- Combustion: Combustion is another name
for burning. In a combustion reaction, fuel
is burned and reacts with oxygen to release
energy.
Global Warming: Global warming is the
long-term warming of the planet's overall

MNITROGEN: T3/,

L CARBON DIONIDE - 0 0%/
CARGON: 067
ML OTHER GASES 0 0

I
|
I
I
|
I
I
|
I
I
long-term shifts in femperatures and |
I
I
|
I
I
|
I
I
|
I

L-——————————————————-—-  femperaiure. |
atmosphere Greenhouse gases

*The proportion of oxygen increased
because of photosynthesis by plants and
algae.

*The proportion of ammonia decreased as it
reacted with the newly formed oxygen in
the atmosphere to form nitrogen and water
vapour.

I |
I I
I I
: : Greenhouse gases present in the atmosphere
I I
I |
I I
I I
I |
| I
: *The proportion of methane decreased as it :
I I
I I
I |
| I
I I
I |
I I
I I
I |
| I

include:
* water vapour
* carbon dioxide mEEE

reacted with the newly formed oxygen to * methane

form carbon dioxide and water.

Earth's early atmosphere

Earth's atmosphere today

~Traces of r Traces of
carbon dioxide,

4% e
water vapour | nitrogen,
4 ammonia,

methane e l
\ /21%
{ ! oxygen
|
\ 78%
nkrogen

Average surface

water vapour,
ammania
methane

' 95% /
amondmdy

Average surface
temperature above 400°C temperature 20°C

e — — — — — — — — — — — — — — — i — | —

| Combustion
: Complete combustion:

I
I
|
I
| Propane + oxygen — carbon dioxide + water|
| C3Hg + 50, — 3C0;, + 4H,0 |
| Incomplete combustion: |
| _ |
| Propane + oxygen — carbon monoxide + |
| carbon + water :

I

I c3Hg + 30, — 2€O + C + 4H,0




| Threshold Concept ”Ke words
: How do 100 elements make up I Electron - a subatomic particle with a negative
| everything in the universe? H charge

I
I
I
I
- =-—=-—=—=—=—=—=—=—=—==Z= | Electrostatic attraction - strong attraction :
: Covalent bonds between oppositely charged ions I
I
I
I
I
I
I

| . Weak intermolecular forces - force of attraction
| Two non-metals will form a covalent

| bond. The atoms share electrons to make

: themselves stable.

between atoms, elements and molecules

isn’t a part of any atom

|
|
|
|
| Delocalised electron - free moving electron that
|
: lon — a charged particle

F
Cl—-Cl | Simple Covalent compounds

|
I
I
I
|
|
|
I
I
I
O N : : Simple covalent compounds have strong
| |
I
I
I
|
|
|
I
I
I
|

I

I

' |
' |
| . 1 shared pair o\ I
: S singlep olg)o I covalent bonds between atoms and weak :
I bond See | intermolecular forces between molecules. |
| . -

| * 2shared pairs 0= : Properties — low m.p and b.p :
| =a double I - cannot conduct electricity I
| bond I I
: * 3 shared pairs : :
I = a triple | |
| bond | |
Y- J b o e e 4
[ ———— —— — —— — —— — — — —— — —— —— o e e e o — — — — — — — — — — — — — — — — — — I

Giant Covalent Structures I| Metallic bonding

b q Graphite  Silicon dioxide |I Metals consist of a giant metallic structure.
iamon

| |

| |

I

| :I They are positive metal ions surrounded :

: |: by a sea of delocalised electrons |
I |

: I I
I - |

I 7

| I s =, |

! e |

| £ P

| s

I u [ ] I

| iy LT

I L ' ]

| 5

|

I

Graphene Fullerenes I

o | : Alloys are a mixture of metals and another

T | =y A || element.
______________________ Alloys are stronger than metals as the

different sized atoms distort the layers

ELEMENT X3 CELEMENT
u ’/,Q,LEMEI“ ¥]




Threshold Concept

|
!
| . : .
| All particles must collide with a
| minimum amount of energy in

| order to react

| |
: Particle - A particle is the smallest possible unit of :
| matter I
| Energy - Energy is what holds the atoms ina I
| molecule together |
______________________ | Collision - If the two molecules A and B are to |
Fre--- - - - - - == 1 : react, they must get close enough to break and make |
: the new bonds that are needed in the products I
Rate of reaction : Reactant - A substance put into a chemical reaction |
| :
| |

L

Product - A substance made in a chemical reaction

reactants are changed into
products

|

|

| ..

| Rate of reaction is how fast
|

|

|

______________________ Catalysts

« Catalysts: increase the rate of a
reaction without getting used up.

* Catalysts decrease the activation
energy required to begin the
reaction.

* Catalysts are often used in
industry to speed up chemical
processes.

-

| The rate of reaction is

| directly proportional to the

| number of successful

I collisions.

: *To react: particles must first
| collide

| * with enough activation

| energy to be successful.

I

+ There are various ways fo measure quantity of
reactant used or quantity of product formed.
Measuring the volume of gas collected can be the
easiest way to measure.

Effect of Temperature:

*Increasing the femperature increases the
speed that particles are moving

* This means there are more frequent
collisions, and those collisions have more

energy

+ The units of rate depend on what you are measuring.
For example, when measuring gas in cm3 you will end
up with rate units of cm3/s. When measuring the
change in mass (g), you will end up with units of g/s

I

|

|

I

I

I

I

|

|

I

I

I

I

I o

| Effect of Concentration:

| +Increasing concentration increases the
: number of reacting particles.

| * This increases the frequency of collisions
|
|
I
I
I
I
|
|
I
I
I
I
|
|
I

Effect of Surface Area:

*Increasing the surface area increases the
proportion of (solid) particles available to
react.

* This increases the frequency of collisions.




| Threshold Concept

|| Keywords

I . .
| Understand how to reduce, re-use | | Reduce - using materials/resources less
|_and recycle the Earth's resources. | | Reuse - using materials/resources again

Resources and sustainability I

I

I

| Reducing doesn't just

| reduce the use of that
| specific material, but

| also reduces the use of
| any materials used to

| manufacture it in the

| first place.

| Bioleaching
Copper recov €55
uzir:;h?cn-mlmng technology

Cultivation /

Durmpéd low-grade innoculation
sulfide copper ore of bacteria

Sulfuric acid

Solvent extraction
lelectrowinning

[— :>
COFFER
‘ = [METAL
PLANTS ARE | [ASH CONTAMING |
[BURNT 8 AlR \iﬁr‘ PERCENT AGE

OF COPPER COMPOLUND

Potable Water (inc Required

Practical

Don't forget to click on the
worksheet tab to try some tasks.

SO CONTAIMING
LOW  PERCEMTAGE
oF

COPPER CRE

Required Practical involves:

* pH tfesting using a pH meter, then
neutralisation using titration, if needed.
Ion testing (flame testing)

Distillation

Retesting for pH and ions.

| Non-renewable -
faster rate than it can be made

Sustainable - fulfilling the needs of the current
generation without compromising the needs of
future generations

|
I
I
|
I
I
Renewable - when a resource is produced at least at :
| the same rate that it is being used :
I
I
|
I
I
|

when a resource is being used at a

Life Cycle Assessments

|

|

| A 'cradle to grave' analysis of the
: impact of a manufactured product
| on the environment.
!

|

|

|

|

|

|

|

|

|

afe
.—N i

fastaring them.

Extrocting mow
I

materials amd
S
Life Cycle

Stope &
Assessment

:-I Dispoea]
&5'3\_

Waste Water Treatment

Don't forget to click on the
exam questions tab to fry
some tasks.

Manufacturisg and
packaging of

-

itoge 3
Lise of tha product

during it's lifetime.
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| Threshold Concept || Keywords

| .
: What other organic compounds | | Functional group - agroup of atoms that are
| are made out of?
|

Reactions of Alkenes

I
I
I
| | responsible for how a compound reacts I
| | Homologous series - a group of compounds |
| that share a functional group and react :
' similarly |
I
I
I
I
I
I
I

L

| Alcohol - a group of compounds with the

| functional group OH

| Carboxylic acids - a group of compoundswith
| the functional group COOH

Esters - a group of compounds with the

Alkenes will go through a number of different
addition reactions to form new products.

Hydrogenation - reacting with hydrogen to

formalkanes v~ — 0 | functionalgroupcO0O
c—cC + H, — H—-C—C—H
W H b Ie-——————————————————— 1

| Alcohols

| Alcohols are a group of compounds with the
| functional group is OH.
| The general formula is C,Hzn.10H

Hydration - reacting with steam to form
alcohols

. . . Uses:
Halogenation - reacting with halogens to form Et+hanol «  Alcoholic drinks
a haloalkane Solvents

|

|

|

I

I .

| Fermentation
————————————————————— S : Ethanol can be produced by fermentation.

|

I

I

|

|

o e ) : ) .
' Glucose is converted into ethanol using enzymes in

|Carboxylic acids
/ yeast.

I
I I
| Carboxylic acids are weak acids with the |
I
I

| functional group COOH.

|

|

|

|

|

|

|

|

Fuels I
|

|

|

|

|

|

|

I I

Ethanoic acid

| |Condensation polymerisation

o ) " [l Condensation polymerisation requires 2 monomers; a
Carboxylic acids behave like other acids and Il diol and a dicarboxylic acid.

I
I
I
I
I
: react with metals/metal compounds to formsalts.!l Water is always a by-product of this type of
I
I
I
I
I

| polymerisation.

[
[
I
|Esters are formed from reacting carboxylic acids and I
alcohols. Their functional group is COO. EE e 2 Il

I .

|| Naturally occurring polymers |

——— Amino acids can join fo |: DNA is a '“,'”9‘3 natural
polymer. It's monomers

: Addition polymerisaﬁon form a polypepfide. |l are called nucleotides and

the form a double helix
| Addition polymerisation involves breaking the structure.
carbon-carbon double bond of the monomer
which allows them to join and form a polymer.

These long chains form 1
proteins. 1




Keywords

Hydrogen - a non-metallic element that is the

Threshold Concept

|
I
| i
| Hydrocarbons are chains || simplest and lightest of the elements
| Carbon - a non metallic chemical element with
| of hydrogen and carbon 1 atomic number ¢
=

presenting information about the chemical

I
I
I
|
|
I
b ——— e — — | Formula - a chemical formula is a way of I
I
I
|
|
I
I

- |
: Crude oil and hydI"OCClI"bOHS I: proportions of atoms that make up a particular
Crude oil is a fossil fuel. It's formed fromthe || chemical compound or molecule
remains of plants and animals, mainly plankton, l| Equation - A word or symbol representation of a
that died millions of years ago. | reaction.
« Itisanon-renewable fuel; one day it willPun L — — — — -
out. T T T T T T T T
+ Crude oil is a mixture of lots of different . ot :
hydrocarbons, Fractional distillation
* Hydrocarbons are the simplest organic Crude oil can be used to make thousands of useful
compounds.

things but first the different ‘fractions’ need to be
s

eparated out. This is done by fractional distillation.
There are two types of hydrocarbon:

|
|
|
|
|
|
|
|
|
|
|
|
| * Alkane
|
|
|
|
|
|
|
|
|
|
|
|
|

Method
and uses

. Alkene

Hydrocarbon properties changes as the chain
gets longer.

The shorter the chain the:

1. Less viscous the substance is (this means
they are more runny)

2.  More volatile the substance is (this means
they have a lower boiling point)

3. More flammable the substance is (this
means they are easier to ignite)

————————————————————————————————————— " e.9. ALKENE - PRCPENE
Alkanes &&
gorl;fiﬂin only single c-c + This is the process of breaking long chain

onds.

hydrocarbons down into shorter ones.
+ Shorter chains are more flammable and therefore
make better fuels.
* Cracking will produce alkanes and alkenes.

|
|
|
|
|
| |
! |
! |
|
| Have the general formulc :
: an2n+2 H H I
| Are 'saturated’ - each
| carbon forms 4 single
: covalent bonds.
|

| Alkenes

| An alkene will

| contain at leas one
| c=c double bond.

| * Have the general

|  formula C,H,,.

| « Are'unsaturated'.
|

| Bromine water is used
I_ to test for alkenes.




| Threshold Concept

| To understand that total mass of reactants equalstotal

mass of products

element

Carbon (C) =12 Oxygen (0) = 16 | *©

I

I

I

I

I

| | Yotk example
I

I

! o)
: MrofCO, =12 + (16x 2)=44 | =

or Molecule
He |[®
Helium (He) Ar =4 Y| & C
Carbon dioxide = CO, carbon

|
|
| T
|
|

I

I

I

I

I

| the limiting reactant. This :
! reactant is not in EXCESS |
I

I

I

I

I

I

Balancing Equations

Chemical amounts are measured ||
in moles. One mole of a I
substance contains 6.02x1023 I
particles (Avagadro’s number) ||

! Limiting reactions

he reactant that gets used
up first in a reaction is called

As the same number of elements are at the

start and the end of reactions. The Equation

needs to be balanced.
Mg + O, —> MgO (Unbalanced)
2Mg + 0, —> 2MgO (Balanced)

RAM is atomic mass ofan

RFM is the combination of all
elements Arinacompound

Concentration is the
amount of substance in
a certain volume of
-solution (g/dm3)

Conservation - the mass of the
reactants must equal the mass of the
products in a chemical reaction
Formula mass - the combined mass
numbers of an element or compound
Concentration - the amount of
substance dissolved in a solution
Equation - symbol representation of a
chemical reaction

Loss - the process of losing something
Gain - the process of gaining
something

The reactants mass must always equal the mass

— e — i ———— — — — — — — — — T T T — — — —— —

|
|
|
: much product you will make
|
|

e.8.88

reactants product

of the products
2g+2g —>4g

We can not destroy atoms.

:IPer'cenfage by mass
|: The amount of an element in a

I compound is called its percentage

[| composition. Itcan be calculated

[| using the mass of the given element
[ in the compound and the RFM of the

I| Compound.

|| Mass of solute
Mass % = X 100%

Mass of solution

' Reacting masses

| The mass of a product or reactant can be determined from having a balanced
| symbol equation. Once balanced, the equation tells you how many moles of
| each substance react with each other : Mg + 2HCI —> MgCl, + H, (Balanced)

This equation states that:1 :Mg 2 : HCl toform 1:MgCl, 1 : H,




L ————————— e e —_——_—=__ e — - -
—————————————————————— Y T |
I
 Threshold Concept ey -t ity for ntom o ol
| How do metals and acids react to make || qe.iy 2 The asitTy 1or an aiom or molecte To
| | undergo a chemical reaction I
-I__i_c‘l_Ti_CLﬂQ_ﬂ_a_ie_ﬁ__________________________ql : Salt - a substance made of positive and negative ions :
. . Sulphuric acid - an acid that contains sulphate ions
: Neutralisation : : Nitric acid - an acid that contains nitrate ions |
When an acid and alkali react they form || Hydrochloric acid - an acid that contains chloride :
| heutral product water. | | Balanced - equal on both sides I
| The H+ ions from the acid react with the OH- || Symbol equation - a chemical equation using chemical
| ions from the alkali to form water. I'| symbols |
| This can be represented using the following Il Acidic - a solution that contains H* ions |
: ionic equation: : |_Alkaline - a solution that contains OH-ions _ _ _ _ _ |
- ., T T T = = I
! H*+ OH 2H,0 || The pH scale
L ____ _ ! Acids contain H* ion and alkalis contain OH- ions. The pH
______________________ .

scale is used to measure the acidity of a substance. It

Making salts required pract ranges from 0-14.

CuO(s) + H,SO4(aqg) — CuSO4(aq) + H,0() |k——YF———=—"—""—"—"—"—"—"—"—"—"—"—————— 1

I Acids react with metals, alkalis
and carbonates to form a salt and
______________________ either hydrogen, water or water
______________________ and carbon dioxide. Each acid
forms a different salt.

M . . .
IRedox reactions (higher tier)
|Redox reactions are when oxidation and reduction T
I(in terms of electron transfer) take place at the 1

:same time. I

| For example:

= L2
",

15
trong acids are acids that fully ionise in water ¥

—H v ™

|

:EH‘ +Ca—pCa® + H; I
I

|

I

Weak acids are acids that partially ionise in water :
I

I

|

I

0

:The ionic equation can be further split into two half equations.

:Odeation is loss of electrons.
:EH‘ +2e —» Hz

I
|
I
I
I
| Ca—» Ca® + 2¢ :
|
I
I
| Reduction is gaining of electrons. :




Electrolysis |

Threshold Concept

split into separate elements

|1
|1
.. Il
Know ionic compounds can be : : more different elements that have been
|1
|1

Electrolysis LA Electrolysis uses

BILTES electricity o
S break down ionic
compounds that
are made up of
positive and

negative ions

it

When using electrolysis to extract metals,
the metal needs to be melted or dissolved.

|
|
|
Positive ions in the electrolyte move :
towards the cathode, gain electrons and |
are reduced to form an uncharged |
element. :
Negative ions move towards the anode, |
lose electrons and are oxidised. I

|

 Oxidation means gain of
oxygen. Reduction
means loss of oxygen.

* When we are referring
to electrons, we refer to
them as redox reactions.

 This is where electrons
are lost or gained.

* A redox reaction is
where REDuction and
OXidation happen at the
same time.

e e e e — — — — — — — — — — — — — — — — — —

Extraction of metals
Metals higher than

carbon on the

reactivity series need

to be extracted using
electrolysis. For

example aluminium

needs to be extracted
from it's ore, bauxite,
using electrolysis

|
X

Iy

|

|| into their ions
I

I

I

| —

Compound....... a substance made from two or

chemically joined

Ionic...... an atom or small group of atoms that
has an electrical charge because it has added or
lost one or more electrons

Electrolysis ...... a process that uses the power
of electricity to split elements and compounds

Molten ...... melted or made liquid by being
heated to very high temperatures

Rules at the electrodes

. I
| Half equations |
IIA half equation is used to represent the reaction |
||ThaT happens at an electrode during electrolysis. :
||I‘r shows what happens when ions gain or |
| lose electrons I
I

I

I

I

I




released in chemical reactions

e T T T — = |
| Threshold Concept | |Keywords

: . || Energy..... Energy is stored in the bonds of

| Know that reactions : : chemical compounds, that is absorbed or

| i

absorb or release energy
_______________________ | and allows for the formation of compounds or

|

|

|

|

|

Bond...... an attraction between atoms or ions :
|

Energy transfer molecules i
|

|

|

|

|

|

|

|

L
I'I' Activation energy ...... The minimum amount of
: : energy required to start a reaction and turna
|| reactant info a product

|| Energy change..... The energy absorbed or

|

I

L

L

L

released when bonds are made or broken
Reaction profile ...... A diagram that shows the

. . . , energy changes in a reaction.
During a chemical reaction, energy is 9y 9

transferred to or from the

surroundinas 2 G - ————————————— ———=
"_—_—_—_—_—_—_g_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—l : Bond energy S

The energy change in a reaction can be
calculated using bond energies. A bond
energy is the amount of energy needed to
break one mole of a particular covalent
bond.

|| Energy change = total bond energy of

+ Exothermic reactions
| -
transfer energy to the :L _rEa_ct_a Eti _tEEJ‘ '_bi’ rld_eﬂg‘g_y_o f_FEO_dEC_tS_ —

|

|

|

|

|

I environment I
: + Endothermic reactions
|

|

|

|

L

transfer energy from
the environment

h— e — ———

Reaction profiles

|
| Equations for this topic |
______________________ i
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: How do we identify a substance? I

Pure and impure

]
ly
ly
Pure substances are made up of just | |
one type of element or compound. | I
They will have one set melting or I

Ly

ly

| —

| Threshold Concept | Keywords

Pure — a substance made from just one element
of compound

Impure — a substance made from more than one
element or compound

Analyse — to find the chemical composition of a
substance

Sample — a portion of a substance taken from a
larger amount

Impure substances are a mixture of | m——— e e

elements or compounds and have a

I

|

|

|

|

|

| boiling point.
|

|

|

: range of melting/boiling points.
I

| Formulations

: A formulation is a mixture which
: has been designed as a useful

| product.

: * Fuels

: * Cleaning products
: * Paints

Test for Carbon Dioxide!

Test for Chlorine

Chromatography is a method used to separate
the substances in a mixtures.

Stationary phase — where the molecules can’t
move (chromatography paper)

Mobile phase — where the molecules can move
(the solvent)

ElE

Rf Value

distance moved by substance
distance moved by solvent




| Threshold Concept :'Keywor'ds
|

| How do we identify a substance? Pure - a substance made from just one

I
|
I
element of compound |
Impure - a substance made from more :
than one element or compound |
|
I
I
|
I

Analyse - to find the chemical composition
of a substance

Sample - a portion of a substance taken
from a larger amount

| Metal ions will form coloured precipitates
(When they react with sodium hydroxide.

| Testing for carbonate ions CO;?
K,CO5+2HCl 2KCHCO,+H,0

|

| * Metal carbonate and

: hydrochloric acid

| « Forms Carbon dioxide
| « Turns lime water  EliZis
I cloudy A

Testing for Halide ions (Cl-,Br-,I-)

e — — — — — — — — — — — — — — — —

Add nitric acid

Add a few drops of silver nitrate

. : Chloride forms a white precipitate
An clins‘rrgcli*nenfal ‘rechr;lque Bromide forms a cream precipitate
used fo identify metal ions. Todide forms a yellow precipitate

e e e e e e e — — — — — — — — — — — — — — ————— — — — — — — — — — — — — — — — — — — —
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.

What do | need to be

Keywords

able to do?

[

[

|

| By the end of this unit you

| should be able to:

| ¢ Understand and use scale
[ factors
[

|

[

|

[

* Understand direct and
inverse proportion
* Calculate with pressure and
density
|_. Complete ratio problems

I| Direct proportion: as one variable is multiplied by a scale factor the other variable is

|I Ratio: a ratio shows the relative size of two variables

Scale factor: the multiplier of enlargement
Proportion: a comparison between two numbers

multiplied by the same scale factor.

| Inverse proportion: as one variable is multiplied by a scale factor the other is divided

by the same scale factor.

| Pressure = Force +—Area

Density= Mass = Volume

g is inversely proportional to h.
Wheng =12, h =4

L)

RLASONLING...

OAOX
AoxO |
oOXOA
xoao0 |

g is directly proportional to h.
When g = 120, h = 40
1) Work out the constant of proportionality
g=kh
120 = 40k
40
g=3h
2) Work out the value of g when h = 25
g=3h
g=3x%x25
g=175

3) Work out the value of h when g = 25
g=3h
25=3h
25

h:?

1) Work out the constant of proportionality

k

Q:E

12=3
k=12x4=48
48
9=
2) Work out the value of g when h = 3
48
9w
48
=3
g=16
3) Work out the value of hwhen g = 6
48
9=
48
“h
48
=%
h=8 -

h



Year 11 — Reasoning...

What do | need to be

able to do?

By the end of this unit you
should be able to:

Understand angles facts
Calculate exterior/interior
angles of polygons

Proving geometric facts
Problem solving with angles
Circle Theorems (H)

Geometric reasonin

_il Keywords

|| Angle: the amount of turn between two lines around their common point

I| Parallel: straight lines always the same distance apart and never touch. They have the
| same gradient

I| Bearing: the angle in degrees measured clockwise from North. Given as 3 digits

|| Interior angles: angles inside the shape

|| Exterior angles: angles outside the shape on a straight line. Int +ext = 180

|, Polygon: A 2D shape made with straight lines

|, Regular: when a shape is regular all sides are the same length and all angles are the

|, same

|| Irregular: shape with sides of different lengths and angles of different sizes

Interior and exterior angles

The sum of exterior angles in
any polygon is 360°

| The size of each exterior angle
l'in a regular polygon is
360° =~ number of sides

Interior + exterior angle = 180°

—_— ]



Year 11 — Reasoning...

What do | need to be

able to do?

By the end of this unit you
should be able to:

Simplify expressions

Nthterm for linear sequences
Nth term for quadratic
sequences

Solve simultaneous equations

— — — — — — — — — — — — — — — — — — — — — — — — — —_———_——

—
I Keywords |
|, Expression: :
|I Sequence: items or numbers put in a pre-decided order |
[, Term:a single number or variable
Position: the place something is located I
Linear: the difference between terms increases/decreases by a constant each time |
Non-Linear: the difference between terms increases/decreases in different amounts |
Quadratic: where the highest power of the variable is squared (x?) |
Difference: |
| : Co-efficient: number in front of the variable I

: Solve Simultaneous Equations

1. Linear @ (2a\+ ¢ = 3445
@ "-\2@-‘-{— 3¢ =52.35
@-®  2c=17.90

c = 8.95

2. With one quadratic

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
: More details on the next page ©
I

I

I

I

I



Year 11 - Reasoning...

@wnisto_maths

[mm———————— — —
| What do | need to be abk to do?

: By the end of this unit you should be able

to:

*  Defermine whether (xy)is & soltion
» Solve by substituting a known variable
» Solve by substituting an expression

»  Solve by subtracting/ adding equdtions

»  Solve by adusting equdtions
e Form and solve Inear simutaneous

I
|
I
| = Solve graphicaly
I
I
I
| equations

| an equation

Simultaneous Equations

I I
I I
: Sobtion: a value. we can put in place of a variable that makes the equation true :
| Variable: a symbol for a number we don't know yet |
| Equation: an equation says that two things are. equal — it wil have an equals sign = |
| Substitute: replace a variable with a numerical value |
| LCM: lowest common muttiple (the first time the times table of two or more numbers maitch) |
| Biminate: to remove |
: Expression: a maths sentence with a minimum of two numbers and at least one math operation (o equas sign) :
| Coordinate: a set of values that show an exact posttion |
| Intersection: the poirtt two ines cross or meet I

: [Does the coordinate (13) e on the Ine y=3x+57

| This coordindte represents

| x=land y=8
I y=3x+5
8=3(1)+5

I

I

| 0 the substitution makes the
| equation correct the coordnate
I (18)1S on the Ine y=3x+H
I
I
I
I

[ 5 (2,7) on the same. ne? J
7%#3(2)+5

No 7 does NOT equal 6+5

Linear equations are straight Ines

- - |
-_———y—_—_—_-————- = e 'I
. x and y represent vales I | it i i e Two different variabes,
|k (X, U) a soltion? that can be subetiuted o II Substituting known variables [ 0 Ine. has the equation 3x +y = 14 ] 46 Sobliors :
|I Stephanie knows the 3x+y=14 3(0) +y =14 12+v=14 |
} | point x = 4 fes on that Y y 12|
I : fne. Find the value for V |
O i
| - y =2 [
@7 II________:::______:::______:::______:::______:::_I
titing i i Substitute 2y in place. of the x varidble as they I
: | Substituling in an expression e leERES |
| : x-=2y y ! ¥ y ! y I
” x+y=30 x=2y x+y=30 = :
I 3y =30 '
[ I — 3y =30 +3 =3 '
] Par of smutaneous equations y =10 x =20 |
I (two representations) _!
__________ mm e e
11 Solve by subtraction
l| =18
3x+2y =18
@4)ste || _ _
point of |: - x+2y=10 10
ntersection —
/ ly Zx=8 / / =18

I

I

I

I

I The point of intersection provides
| the x and y solution for both

I equations
I

I

I

I

|

I

The solution that satisfies both

equations is
x=2amdy=4

Oddtion makes zero pairs

: Solve. by addition

| 3x+2y=16
+6x—2y=2

9x =18
+9 +9

|

|

|

|

|

:: [ +2x=22 //=10 :
| |

|

|

|

x =2

3(2) +2(y) = 16

6+2y=16
-6 -6

|
|
I
o - =
| 3x+2y=16
|
|
|
: 2y = 10

8
I
I: xlxl x+2y=10 =8
II— (4)+2y=104
| x=4 =6 =4
II y = 3 =2 +2 -3
l| y=3
pu——— -_Ir__—_—____-__'_-—_—_________—_—_____F S ——— : : e ———— :|
” Solve by adjusting one 12 i Solve by adjusting both |
I
=16 || . I |
h+j =12 Noequvaent vabes = | 2x + 3y =39 =39
I 2 +2j =29 Ry I sx—2y=—7 =_7:
=2 | 29 I| |
1 24 I I Use LOM to make equivalent x OR y values |
1 2h+2j =24 [ — | | Because of the negative vales using zero pairs I
=18 l 2h +2j =29 noan I| and y values s chosen choice |
I - nln il I
I | 4xt6y=78 !
I By proportiondlly adusting one of 29 | y =78 |
=2 the equations — now solve. the | 15x — 6y = —21 L 211
I simuttaneous equatiors choosing | : Now solve by
=5 I an addtion or subtraction method J|I addtion Odaition makes zefo pairs |



Year 11 - Reasoning...

to do?
By the end of this unit you should be able to:

* Draw and measure angles

| y
| : |
| | .
| I Protractor: piece of equipment used to measure and draw angles
| y
| : |
: * Corstruct scale drawings | :
| y
| y
| y
| y
| : |
| |

|

|

|

|

Locus: set of points with a common property I
Equidistant: the same. distance :
« Find oous of dstarce from poits, nes, (o iscorectangle: (i stadum) — a rectangle with semi circles at either end :
|

|

|

|

|

Perpendicular: ines that meet at 90°

Ines
* Corstruct perpendculars from points, lines, Orc: part of a curve
anges Bisector: a ne that duides something into two equal parts
* ety congrience Congruent: the same shape and size
*  ldentify congruent triangles
e — I — e - —
T T T T T T T T T T T T e ra . T T T T T T T W, - T a
Draw and medstre andles |1 Scale drawings @ 1| Locus of a distance from a point

Make a mark at 35° with a pencil | |

| The ends of the e are Tre Ine s straight so a ruler

| fired ports s used for the straight Ines
| paralel to your original Ine Reep the compass the same
e e e o dstance and now use your

Join the intersections with a

new points to make new

kr interconnecting arcs

| poirts on this lne are
equidstart from both ponts

ILocus of a distance from two lines

|
| I |
| I |
: Draw a 35° Ond jon to the ange port e a | 1| 0 petue of a car i drawn with a scae of 130 I | Qll points are eqidistant (the same |
ange il | | I | dstance) from the fixed pont in the |
7
: L7 L I ot—> mdde |
| L’ < | | For every lem on my image is | | |
| L7 L 30cm in real Ife I I
| | Yo
| ‘—‘t— | I

| / The angle | : The car image. s | Equipment needed :
| Make sure the cross s ot the end I 10om Image - Real Iffe [ if the pont s n the comer The radus s the dstance |
| of the Ine (where you wart. the | : o km - 30cm - : | {t can only make a @L)Z;toelg from the fixed point |
| ande) h < gwcm SOOcmD = [ / |
e e Il________________!l.._ﬂ:—_b _______________ -
——————————————————  ——— e —— — — — ——————— ————————f————-l
: Locus of a distance from a straight ine : Locus equidistant from two points Construct a perpendicular from :
I Qll points are | a Olnt .Pomt |
| f equdstant (the | Oko a perpendcuiar bsector Line I
I 1 same dstarce) | Because ff the ponts are |
I from ine | Joned this new Ine intersects |

| | it ot @ 90° Use a compass and draw an
| £ { needed I arc that cuts the Ine. Use the I
CAUuTent neeced | point to place the compass :
' |
' |
|
|
|

i
Feep the compass the same ol
size and draw two arcs from

[ Oko an ande bisector J
This cuts the ange in haf

-
-
I
I
| Connecting the arcs makes the bsector]
From the angle vertex drai two arcs that :
I
I
I
I
I
I
-

[ P is a point on the Ine. the steps are the same } :

cut the lines forming the angle

I -
Congruent figures are dentical in |1 COYM(UEHt t”mbs
size and shape — they can be |1
reflections or rotations of each |1 Side-side-side
other | | Qithree sides on the triangke are the same size

I Ongle-side-angle

Two angles and the side connecting them are. equal in
two trianges

Side-angle-side

I

I

I

I

I Two sides and the angle in-between them are equal in
: two trianges (it wil also mean the third side is the same
I

I

I

I

feep the compass the same size and use
the new arcs as centres to draw
intersecting arcs in the miade

Join the vertex to the intersection

Constructing Trianales w> @

Side, Onge, Ongle

Congruent shapes are identical — all corresponding sides
and angles are. the same size

|

|

|

|

ace-wirL |

Side, (g, Side — |
|1 size on both shapes)
|
|
|
|

Sice, Sice, Side

{ Right angle-huypotenuse-side ]

The triangles both have a right andle, the
hypotenuse and one side are the same

Because al the angles are the same and 0C-KM BC-LM
triangles OBC and LM are. congyuent

_—— —————————
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Year 11 - Listing § describing,...

@Whlgto math Collecting, represmtiwg and ’mterpretf,wg

| By the end of this unit you should be able to:
|+ Constrct and interpret frequency tables
and polygon two-way tabkes, Ine, bar, & pie
charts

Find and interpret averages from a list and
alable

Corstruct and interpret time series graphs,
stem and kaf diagrams and scatter

I
: Population: the whole group that s being studied

| Sample: g selection taken from the population that will ket you find out information about the larger group
| Representative: a sample group that accurdtely represerts the population

: Random sample: a group completely chosen by change. No predctability to who it wil include

I

I

I

I

I

Bias: a buit-in error that makes all values wrong by a certain amount
Primary data: data colected from an original source for a purpose
Secondary data: data taken from an external location Not colected drrectly
Outlier: a valve that stands apart from the data set

graphs
L __ e |
T T L 4™ Sbgopseahhaefterombeadng |
| Frequency tables and polygons 1 Two wau tabes @) |
| Each poirt s potted at them mid | | Odult Chid Total I
| point for the group t represents usited the 200 one. Saturday morning
g‘ I I re aduks. 13 of the aduks Elphant 13 24 37 |
I 2 || fovourte anmatvos on elphart 24 o tre |
| &g | | chldrens favourtte animal was an elephant. Other 13 10 23 I
| 3
| Wedonot know from 2 < Each Pom;;‘c%?n;ceted with a : | Extmothmformat\on L(; anut to Tota\‘ 26 34 60 - |
I grouped data where each | g | L the tro-way la Needs stbgrowp totals Overaltotal |
| V;ﬁimg“ﬂi’mﬁoﬁe 0 0 0w Weight (g) | i_ ::::::::::::::::::::::::_Ji
| oo || Draw and interpret Ple Charts @ |
I Md-ponts are used as estimated Mid-point | There were 60 peopke asked in this survey |
| vales for grovped data The The datai about weight starts at Start pont + End point | I 4— (Totdl frequency)
| midd of each group 40 So the axis can start at 40 a | | /1 I
o e Muttiple method
_________c__th_b_____t_u_h__l: 2_5 "3 out of €0 peope had a dog’ 0s 60 goes nto 360 — 6 times :
I Bar Md |lne Chﬁfts ompaxe the bars green compared to elon. The Each frequency can be muttipled by 6 to find
quency 4
I B e bar charts size of each bar is the frequency I the.degrees proporton of 360) |
| A S / Overal total easiy comparable [ Ths fraction of the 360 desyees Dog |
| || represents dogs Comparing Pe Charts |
| Dual bar charts | | 32 \ You NEED the overal |
1 = X 360 = [92° e a protromtor to draw frequency to make any |
: Bars are e e e Tl hiws_l%l ________ comparsons
comparedside by e e e ——— — — — — ———— —— ——
o [ . I
I Categories clearly indcated o | averaoﬁs from ||StS o |
I Eager {0 compore I Find the. sum of the datai (add the vale
| Subgroups : | The Mean | o v T
I I 0 measire of average to find the central tendenc
Categories clarly indcated  —pp 9 Y---
b I, typical value that represents the data Duide the overal total by how many |
i— ————————————————————— | | pieces of data you have |
Overages from a tabe @ /| 2484118 55+5 | Mean-Il | |
I N it Overal Frequency I |
| Non-growped data 20 I | |
I'{ Nomber of Sbin 0 \ 2 |
I 2 I : The Mode (The modal vale) :
| 6 8 6 I | Ths s the number OR the item 24,8418 Mok - & I
I =
I sitota 0 8 K V\T‘M nurmber of | | that cccurs the most (t does This can stil be easier if it the |
| sblings 20 not have to be rnumerical
g | datta is ordered first |
| The datainalst 0,00000,LLLL1LL1222222 | | |
| ¥ |
| EM&W\: total rumber of shings _ | } |+ The Medan |
Total § | Put the data in order &,
I otirequercy | | The vabe in the center n the 484 124 I
| Growped data : | midde) of the data find the vale inthe mdde 4, 8 8 1|, 24 I
I Overal Frequercy 4 NOTE: If there 1s 1o single. midde
| Mfort | MPxfreq ! 2484 |18 Medon=8 | ude e meanf e o |
Overall Total 565 | R I
| " 45 veral Tota I | numbers left |
I Mean 62 |
| 6 w % | : For Grouped Datat :
: o - : | The modal group —which group has the highest frequency |
| Thedatainalst 45 55 55,55, 65, 65, 65, 65, 65 | L :
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@whlsto maths

| By the end of this unit you should be able to:
Construct and interpret frequency tables
and polygon two-way tables, Ine, bar, & pie

| Stem and leaf {O way o represent data and use to find averages } || Tlm@ Series o

|1 This time-series graph shows the total number of car saies in £1000 over time

charts

Find and interpret averages from ai Ist and

a table

Corstruct and interpret time series graphs,
stem and kaf diagrams and scatter

graphs

0 — DELVING INTO DATA. ..
Collecting represeriting and interpreting

This stem and leaf diagram shows the age. of people in ai ne at the
Supermarket

Mears 14 years old

Stem and af digarams

Must include: ai key to expldn what it represents
The information in the diagram should be. ordered

Back to back stem and leaf digorams

15 | 3.
Mears 193 cm tal

Back to back stem and leaf diagrams
Ollow comparisons of similar groups

Ollow representations of two sets of data

The link between the data can

[t

This data may not be given in size order

The data forms information pairs for the scatter graph

Not all data has a relationship

be explined verbaly

| The ine of best it ©

The Line of best fit is used to make estimates

about the nformation in your scatter graph

“This scatter araph show as
the age of a car increases the
vale decreases’

Things to know:

e Thelne of best fit DOES NOT need to
g0 through the origin (The. point the
0xes cross)

There should be. approximately the
same number of points above and
below the Ine. (It may not go through
any points)

The ine extends across the whoke
graph

ft is only an estimate
because the Ine is

designed to be an average
representation of the data

s alwas a straight line.

|I Comparing distributions

I
I I
: Population: the whole. group that s being studied :
| Sample: g selection taken from the population that will ket you find out informattion about the larger group I
| Representative: a sample group that accurdtely represerts the population |
| Random sample: a group completely chosen by change. No predictabilty to who it wil include. |
| Bigs: g buit-in exrvor that makes al vaives wrong by a certain amount |
: Primary data: data colected from an original source for a purpose :
| Secondary data: data taken from an external location Not colected directly |
| Outler: a valve that stands apart from the data set |
I I

Look for general trends in the data Some data shows
a clear increase or a clear decrease over time

Readings in-between points are estimates (on the
dotted Ines) You can use them to make assumptions

The axis should it dl the valves
on and be equaly spread out

I
Comparisons should include ai statement of average and central tendency, as wel as :
a statement about spread and consistency |

I
I
I

Mean, mode, median — alows for a comparison about more or less averdge
Range — allows for a comparison about relability and consistercy of data

Draw and interpret a scatter araph @

0s one variable Os one variable There is no
Increases so increases the relationship
does the other other variable between the two
variable decreases variabes

X

|
I
I
|
I
: Postive Correlation ~ Negative Correlation No Correlation
I
I
|
I
I

|| USIYM a ﬁm O\c best ﬂt o Extrapolation is where we use. our

Ine of best fit to predct information
outside of our data

**This is not always vseful — in this
Interpolation is using the ne of best example you cannot score. more

fit to estimate vales inside our data that 1007 So revssing for longer
point can not be estimated™*

9 40 hours revsing predcts a
perceriage of 45

O

This point is an “outier’

tis an outller because it doesnt fit
this model and stands apart from
the data
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| What do | need to be abk to do?

| Bg the end of this unit you should be able to:
Odd, Subtract and muttiply fractions
*  Find probabilties using lkely outcomes

ProbalouLL‘cg

Event: one or more outcomes from an experimertt
QOutcome: the result of an experiment
Intersection: elemerts (parts) that are. common to both sets

* ke probabity that sums to |

*  Estimate probabilties

Use Venn diagrams and frequency trees

*  Use sample space diagrams

* Cakulate probabiity for independent events
» ke tree dagrams

Expected Vabse: the value/ outcome that a predction would suggest you will get
Universal Set: the set that has al the elements
Systematic: ordering values or outcomes with a strategy and sequence

| |
| |
| |
| |
| |
| |
: Union: the. combingtion of elements in two sets :
| |
| |
: Product: the answer when two or more values are mutiplied together :
| |

—_——— e e e e —— ]

Two-way tabe

possibe. denominators

N - |
™ e e e — — — — i ———— e, e, e, e, e, e, e, e e e e e e 'I
:Odd Subtract and muttiply fractions o ! leeliness of a probahlftu |
| (ddtion and Subtraction Muttiveation | I | | I I
| 4 2 3 2 I I Impossible Even chance Certain |
| 5 3 3 "3 1 Oor 07 0,2 or 507 lor 1007 I
| m 3,2 A ' : h e, further up th g :
_ The more lkely an event the further up the probabity it wil be in comparison to
| 4— 5— = E : | another event (it wil have a probabilty closer to 1) |
| 12 10 2 e e e e e
= s =T Modeled I
I l15—15] 15 SUm tO I ‘ Probabilty s alays a valve between O and | ‘ o I
| Total number of |
Use equivalent fractions to 3 parts in the dagram | | | The probabilty of getting a blue bal is 1
I 4 5 I
| find & common muttiple for I ~The, probabilty of NOT getting a biue bal i g |
| both denominators [l | | I
| 4 ] The sum of the probabiltes s | I
__________________________ — e —————————— — — — — — — — — — —
| Experimental data I! Tables, Vern diaarams, Frequency trees

I Frequency trees and two-

: Theoretical | ot o expect {o happen The more trials that are | Frequency trees way tabls can show the
probabilty completed the closer | 60 peopk vsited the 200 ore Salurday morning same. nformation
I expeﬂmeﬁ’[m p(obabmtg I 26 of them were adults 13 of the adul’s
Experimental | What actualy happens when we |7 favourte anmal was an ekephant 24 of the
|| &P and theoretical I , »
babilt ty it out |} chidren’s favourte anmal vas dan elephart The total cobmns on two

|\ provadiy probubity become 1 ot tiks o the
I
I

The probabilty becomes more accurate with more trigk. | I

|
I
I
I
|
|
|
I
L Theoretical probubilty is proportional |: Okt | Chid | Totd Ploat) - 22 |
I_:::::::::::::::::::::_.I Eephant 3 24 37 I
SamEIC SPACE The possble outcomes from roling a dee | POt wth W’U'MB |
| ; L | | Other 13 10 23 animal as elphant) = > |
| I
| £ 5§ 12| 3[4|5]686 PlEwen = 3 :| i A ] 3] 60 :
s numper and T
: %%) % H H JH | 3H | 4H | OH oA toles) Ig | : \ern digaram |
[2E LI Tfar)sr|4ar|or]er : | :
I:::::::::::::::::::::::I I
Iﬂdepe,ﬂdeﬂt (’,Vé’,ﬂts : : nset A OND set B inset A OR set B nset A NOT inset A :
The outcome of two events happening The P (Aand B) | P@NB) P(AUB) P(4) P (&) I
outcome of the first event has no bedring on the P (A)x P (B) I__________________________________________________.I
outcome of the other = X
Tree. digayam for independert. evert | Pezendept deveg\tts The outcome of the first event has an impact on the
sobel has a bag with 3 ble counters and 2 yelow She picks a counter and replces it before the second pick | (eet lgeyom Tor dependen second event
event

I

I

I

I

I

I

I Because they are repbced the second pick has the same probabilty

! o
I
I
I
I
I
I
|

O sock drawer has 5 black and 4 white socks, Jamie picks 2 socks from the draer
<’ s
— 5.4 _ 20
E;_ P (BW) *s T 72

g }—P(WB) Eon

5outof53mb\ue =P (BB) %xizi II Pk first sock
} omm < o .
yenow =P(BY) 5" s
; -rom 3=t
s @
2.2 4
=P (YY) 5725

2ot of 5 are yelow Ye[(ow

l
\

@
N
@

I

I

I

I

NOTE: s “socks” are removed I
from the drawer the number I
I

I

I

I

I

I/ \ool &

of tems n that drawer s also
reduced - the
denominator s ako
reduced for the second
pick

Sum of probabities

TE -

Sum of probabilties
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Threshold Concept
) Energy - moved between stores during

I
I

: |l
I

: Energy can't be created or destroyed, || transfers
I

' Il

' |l

it can only be transferred from one Store - A temporary housing for
store o another in a closed system energy
ST T T T T - - - T - - - ___—_____1 Transfer- The movement of energy
between stores
Useful - The energy store that you

[

[l

[ ) :

: : Dissipated - The store that energy
[

[l

Mechomicol ‘Whena foree acts ona body e.g. o collision . .
flows into that is not useful or wasted

Electrical Electricity con tronsfer energy fram o power source, such
o a cell, delivering It to companents within o circult

e i — — — — — — — — —————— — — — — —
Heoting Tharreal energy can be tronsferred by conduc tion, I

canvestion ar radiatisn
g e 5 ™
L | e
o % o |

I
I
I
I
I
I
I
I
chemical gravity kinctic thermal :
I
I
I
I
I
I
I
I
I

batwsan twa painte

Ly
Rodiotion Lighkt and sound carry asergy and can transfar this : |
|

I

—7
1 . |
”'l L] r e |

elastic vibration nuclear electric-

Equations for this topic

Work = Force x Distance

|
|
N

I - -
i : Power = Work done/ time [w]es&"
]
Ly

Efficiency = useful energy output/total
| energy input




|
| Threshold Concept | Keywords f _—
i ' : || - Contact: Contact forces are forces that act
: i\g:‘glnac‘rlon has anequal and opposing :| between two objects that are physically
i I

I
I
I
_______________________ touching each other. :
I_c_ T —(_:l ______________ : - Non contact: Non-contact forces are forces |
| Contact and non contact forces | that act between two objects that are not I
' :| physically touching each other. :
|
|
I
I
I
I

| - Balanced: When the total force in opposite

I directions are equal in magnitude.

I - Unbalanced: When the total force in opposite
I directions aren't equal in magnitude.

| - Force: A push orapull. The unit of force is
EEE | the newton (N).

|| Required practical
|1 When you apply a force to a material it can
I'exTend The extension is the amount the
leng’rh has increased by.

LA E

' Free body diagrams

| out cake icing) or at a molecular
Ievel (gas particles in a can)

I

- | r ________________________ I
I A free body diagram models the : | Equations for this topic |
| forces acting on an obJec‘r 1 _ o :
The obJecT or body is usua”y shown GS a 1 weight = mass X gravitational field strength W=mg |
| box ora d'o’r : The forces are shown as thin Il | work done = force * distance W= F I
| arrows pointing away from the centre of || (moved along the line of action of the force) ~~ _ ~~ |
] the box or dot. ! _ _ |

______________________ ] orce = spring constant x extension = ke
: f tant x ext F=k |
| P—PES_SIIP; _________________ | moment of a force = force x distance M=Fd :
- . . | (perpendicular to the direction of the force) I

| Pressure is the amount of force | ‘ .8 surf -
' applied to a specific area. It is | | pressure = oree normar o a suriace p=— :
caused when objects exert a force I area of that surface = |
| on another object. It can be ona | : _ . _ |
.. . . I distance fravelled = speed x time s=vt

| visible level (pushing a door, rolling | I
I
| |
I




| Threshold Concept ﬂ: | Keywords

:The Sun is the centre of the Solar system || - Earth: The Earth is a planet and is roughly the
—————————————————————— 1 | shape of a sphere. There are three layers that

|
I
I
______________________ I
r | make up the Earth's structure. |
- Planet: A sphere of rock or gas orbiting a star. |
- Sun: The Sun is our nearest star. It isa :
I
I
I
I
|

Iy
Iy
I
: | relatively small star when compared to other

| : stars in the universe. Our Solar System contains
Iy

Iy

I

the Sun and everything that orbits it.
- Gravity: Gravity is an attractive force that
acts on all matter.

Outer core
Inner core

| Solar system:

| Our solar system consists of eight

| planets orbiting a star, our sun. Most
it | | planets have at least one moon orbiting
——————————————————==—=4 | it Inaddition, there is an asteroid belt
| The earths rotation and revolution: between Mars and Jupiter. Numerous

| comets also orbit the sun in elongated

| elliptical orbits

A scale model
is a copy of
something that is

much larger or
smaller than the
object itself but one
which maintains the
original's proportions.

= ——————— ———

The universe:




| Threshold Concept liKeywords |

|

E| icity is the flow of el : - Electron: a stable subatomic particle with a

: ectricity is the Tlow ot electrons. | charge of negative electricity, found in all

b e | atoms and acting as the primary carrier of
11| electricity in solids.

Electricity: is the presence or flow of

charged particles.

Charge: is a property of a body which

experiences a force in an electric field.

Charge is measured in coulombs (C).

Current: Current is the rate of flow of

electric charge around a circuit. i

e e — — — — — — — — — — — — — — — — — —

Circuit Symbols

National Grid

The National Grid distributes electricity

across the country. The National 6rid

connects power stations to homes,

workplaces and public buildings all around

-—————————————————————— | the country through a system of cables and
transformers.

THIS REDLICES
ATHE POWER LOES

[HIGH VOLTAGE = |

@ doc brown

V=IxR
I=VI/R

o,

|1
||
I R - . I Low CURRENT 1™ (| we ranesiccion | —
I [ =eRiEs [Ferae | I P— A L '“M_,..Ut“t"_‘-"‘“r__
! N I ﬁﬂ - e LR STTROI J
B I e NI | e i
I L I, Lo 5 bty | m Esl il 5:4_ = 30 ,;: (
| L ' i X Hlab = = oom|
L W L | ! [Fower station] [STEF-UP STEF-DOD OME
| {\C iy I——Q‘{' || ‘MNl ;H:NS:DHM:H —;r-.a;?;;::;ﬁ M|
| | [ I . S -
I 'Iu:'-"'.l' :..'-I\:ul;':;\-'llxllllll: !:'-\.-:III II':‘I_L ”'._"'rl-'-::-"ll I.I.I I i_ - _. _____________________
| cunRgTS | \Practical
~ o] .-
: In a series In a parallel circuit, : | Wiring a plug
| circuit, the the potential !
| pgfem‘ual difference across | :
: difference/volt each bulb is the : |
| age supplied by same as the A
| the battery is potential difference| :
| shared by the across the battery. | |
: components. |
| 2 Y- I |
: Ik/_l Equations for this topic
o k-t
| O |
| k
I
I
I
|
|
|
I
I



___________________ - — ——— ]
Iy

l Threshold Concept K Keywords
|
|

Iy . : . :

| 1 Wave - a disturbance/vibration in matter, which
Waves fransfer energy, | Transfers the energy through the matter.

I NOT matter. l'| Energy - a property of a substance that is stored or

——————————————————— : transferred in order for things to be done.

| Transverse - vibrations are perpendicular (at right

| angles) to the direction of energy transfer.

: Longitudinal - vibrations are parallel (same direction)

| o the direction of energy transfer.

——— — — — — — — — — — — — — — — — — — — — — — — — — — —

=
| Required Practicals

Waves in a liquid

consisting of slides,
videos, and quizzes
Trilogy pupils ignore
tasks 5,6 & 7.

I |
| |
I I
| |
| |
I I
| |
| |
I I
| Link to information on |
| the whole topic, |
| |
I I
| |
| |
I I
| |
| |
I I

|

|

I 'Waves in a solid

I Length

N
Transverse vs Longitudina

Transverse Wave I

wavelength
A

crest

|

|

|

|

|

|

|

|

|

: Vibrations are perpendicular to
| the direction of energy transfer
|
|
|
|
|
|
|
|
|
|
|

Law of reflection
The angle of incidence =
the angle of reflection

Vibrations are parallel to the
direction of energy transfer

e —————— Refraction
Equations
o : The change in direction
\\//\/za\;e/sreed = distance / time and speed of ligh‘r, due

o passing from one
medium into a
different medium, of
different densities

Wave speed = wavelength x frequency
v=Axf

Time Period = 1 / frequency
T=1/f



Threshold Concept

I

|

: Electromagnetic waves are waves in
| d

ifferent frequencies

Types of electromagnetic waves

Properties of electromagnetic waves:

GAMMA ULTRA
RAYS X RAYS VIOLET WA=l MICROWAVES — TELEVISION RADIO

Wavelength: around 1 pm Source: Nuclei
GAMMA, Detector: Film, Geiger counter
RAYS
checkina water flow

Properties/uses: Medical, sterilising food, checking metal castings,

o, - - - -, - - -"-"-—"--"F""""""""="—"""—""""— |

:I eywords

: Frequency: The number of complete waves

|| passing a certain point per second, or the

| c .
_.]| Uses and applications of electromagnetic waves

Wavelength: around 1 nm Source: Atoms
X RAYS Detector: Film

Propertiesfuses: Medical X rays, defects in metals, checking paintings

Propertiesfuses: Sun tan, sun burn, theatre, checking decuments,

Wavelength: 0.001 — 0.4 um Source: Atoms
ULTRA Detector:  Skin, film
VIOLET

microscopes

Propertiesfuses: Radio communication

Wavelength:  0.4-0.7 um Source: Atoms
Vi Detector: Eye, film
Propertiesfuses: We use it to see the world around us
Wavelength:  0.7-10 um Source: Atoms
Detector: Skin, thermometer, film
INFRA RED Properties/uses: Physiotherapy, night sight, locating people trapped in
smoke or Tyl controls
Wavelength: 1 mm—50 cm Source: Electronics
MICROWAVES Detector:  Aerial

Propertiesfuses: Microwave ovens, radio telescopes, radar
Wavelength: around 50 cm Source: Electronics

TELEVISION Detector: Aerial
Propertiesfuses: Television
Wavelength: 1 m — 1500 m Source: Electronics

RADIO Detector: Aerial

r . .

| Communications:

| Electromagnetic radiation is
: used for communications

| and fransmission of

| information. The waves that
I

I

I

I

are used in this way are
radio waves, microwaves,
infrared radiation and light.

|| number of waves produced by a source per
I
I

:I without transferring any matter.

I
I
I
|
I
I
I
I
| Spectrum: Used to classify something in terms :
I
I
I
I
I
|
I

second. Measured in Hertz, Hz
Wave: An oscillation that transfers energy

| of its position on a scale between two extreme
:I points.
|

Energy: Is akey principle in physics, as it allows
work to be done.

| Speed: The maximum rate at which an individual

l'l-l.-r

Required practical:
EM infrared RP

Leslie C'-'bex_. Shiny black

o A
o == Infra-red
Shiny silver /E_—__/ T——is ) I detector

-

““Mattblack  ——— Matt white

“

Heatproof mat
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| Threshold Concept

|
I .
: Potential Difference is the push that : Energy transfer: the change of energy
I

| from one form to another.
L _causes current to flow. | - Current: Current is the rate of flow of
| electric charge around a circuit.
l| - Resistance: is a measure of the opposition
:I to current flow in an electrical circuit.
|: - Potential difference (voltage): is the
L
L
L
|

|

(ACDC)

Direct Current (DC) Allemating Current (AC)

" g difference in the amount of energy that

charge carriers have between two points ina
circuit.

Thez: chrection of the cument of thee watage is

abways panstart abways swiichad perodically,

and the voitage is also swiiched.

o

equired Practical's ey
esistance =]

0

Electricity can flow either as ' PE
direct or alternating current, 3
and is used in homes to power Mi¢

Resistance

Resistance (R) is a measure of how
difficult it is for current to flow.
Resistance is measured in units called
ohms (£).

|

|

|

|

|

|

|

|

The more resistance there is in a I
circuit, the less current will flow. :
|

|

|

|

|

|

|

Ohm's law states that current is directly
proportional to potential difference
(providing the temperature remains

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I-V characteristics :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
constant). :

1
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

N

Q=1xt © doc brown V=IxR @ doc brown

current in




| Threshold Concept || Keywords

| Speed equals distance travelled in a given ! - Speed: Distance travelled ina

| time | certain time
Fo-s-sssssssss=ss=s=s=====| - Distance: how far an object has
| Speed, distance, time i :: travelled. It is a scalar quantity
| -Speed is measured in metres

: per second (m/s) | - Metres: a unit measurement of
| -Distance is measured in I distance (m)

| metfres (m) . i - Seconds: a unit measurement of time
| - Time is measured in seconds | (s)

|
|

|

|

|

|

i | - Time: how long something takes |

|

|

|

|

|

| () :

| Scalar - a

| measurement of

| something. They only
| have MAGNITUDE

| (size)

| Vector -a

| measurement of

: something. They have

| DIRECTION & OF5A00
: MAGNITUDE (size) LA

Scalar and vector quantities | Distance - Time Graphs EI?E' % i | Bl
r. : £
[=]

- - - - - --------------=Z2
: Terminal

| velocity r Eaa
: At terminal Velocity - Time graphs &

| velocity, the object
I moves at a steady SR T
| speed in a constant
| direction because
| The resultant :
| force acting on it is 2

| zero

Light gates

Glider and card String '.-"- _________________________
}4 ?ﬂf [ ﬂ Equations for this topic

[

I

I
/ Vacuum cleaner 'l\Weight stack H Speed = DISTGHCC - Tlme
‘ I

[

I

pn blow Change in Velocity = Acceleration x Time

I
I
I
I
I
I
I
I
I
I
I
I
I .
| Force = Mass X Acceleration



: Keywords

|
!
| Atom - the smallest particle of a |
| chemical element that can exist |
I Proton - positively charged I

) |
| particle i
| Neutron - Particle with no charge !
| |
! !
! |
| !
| |

Threshold Concept

I
l :
: Identify that there are three types of |
| radiation :
I
[

Electron - Negatively charged
particle
Wave - Energy transfer method

|Rutherfords Scattering

| Experiment

I )

o —
| —0

maniy | Oxygen
I T 15.999 ATERAS
-
c] - ) [

I |_,|=_' e —— T "'\-\.__I-'II
I -
: I-d-MR‘I"‘I"."I.iEl '="‘-|

— _
! P——
| ey
I ==
I
I

ACTIVITY 4 4

I
I Il
I Il
I Il
I Il o
I I
I HUCLEUS I | [ACTrITY Ras
MEUTHORN DROFFED BY

I EROTOH I I el e '\.._ A
I rlriglmll::r: | I DRIGIMAL WALLE E \\H&
I ELECTRONS I I TACTIVITY HAS far .
I I I DROPPED BY A AT
| || |GuUsATER OF ITS W ;
-1 = (ORIGINAL ALUE ¥ fz ot
———————————————————— . . — %
| Of . e Ty

. . gl A 3
| Uses and Dangers of Radiation ﬁeﬂ_

- L o e e e o o o e — — — — — — — — — — —
o ey ="
Irradiation Cantamination ' lrif:lﬁ ——————————————————————— -
- 3 - F . . .

Dazcription Dhject i awparad 1o Dsjec1 becaman E. t"h’ ._ ua.‘.lons for‘ Thls ToDlC I
rogiot ion byt doss ot reqicastive and smits - = I
nnidiie” "~ || i I 235 | decay by releasing 5 4 231 |

Source Danger Is from Denger from adiation | a2 an alpha particle 2 - 80 |
rodiotion emitted emitied withis the I I
cutkids tha chiach chimct

I ing |

Fraveation Fravarnted by inifg Fraverted by aafa 14 decay h:’ releasin L0 14
eimldireg, much o Lead hangling af l:r.l.fr - I C an hﬂta ﬂll:.‘-lﬂ B + N I
clothing and airtight cafety L] pa -1 v

clathing I I

Couses Coused by the gresence | Coused by inhalotion ar I 235 decay by releasing Q 235 I
ef rodieos live sourcas iregicition af Fadiacctim I ) Y + L.I I
cutsids the hody (e | 92 a gamima wawve u a2 I




| |lKeywords

= —————— — —

States of matter

Changes of state are
caused by energy changes

States of matter - solid, liquid or gas.
Particles - the smallest part that a
substance can be broken down into.

Energy - a property of a substance that is
stored or transferred in order for things to
be done.

|
|
|
|
|
I
-

Solid

= — — — ——— — —

Density - how compact a substance is.
Pressure - continuous force acted on or
against an ob ject.

Liquid

——— — — — — — — — — — — Eureka
) can
GAS
Measuring
cylinder

Freezing

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
—————————————— : Capacity
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Specific Heat

I_________________
|
|
|
|
|
|
|
|
Links to information on |
the whole topic, consisting |
of slides, videos, and I
quizzes |

:E uations for this topic

IP=F/A Pressure = Force/ Area

IP-pxgxh

I'P=m/V Density = mass / volume

AE=mx cx AB Change in Energy = mass x specific heat capacity x change in temperature
AE=mxL Change in Energy = mass x Specific Latent Heat

Pressure in a liquid column = density x gravity x height (TRIPLE ONLY)



-
>
=
®
v
3
=
a
O
o
3
0
®

=

Permanent Magnet - A material that has
its own magnetic field without needing to
be helped by another magnetic material.
Induced Magnet - a material that only
becomes a magnet when placed in another

| b |
| | |
| Magnets have two poles | |
|
I : I :
| I |
| |
| magnetic field. |
|
| |
' |
' |
| |
' |
! |
! |
|

that attract or repel.

——— — — — — — — — — — — — — — — — — — — — —

Magnetic Field - a region around a magnet
where the force of magnetism acts.
Solenoid - a coil of wire that carries an
electrical current.

Electromagnet - a soft, iron core placed
inside a solenoid.

P e e — — — — — — — — — — — — — — — — — — — —

South Pole North Pole
Field Lines -

Building an Electromagnets
electromagnet

| |
| |
I I
| I
I I
| |
| |
| |
I I
| I
I I
I always North I
| . / to South |
| / A I
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

Attraction and repulsion

Aftract

SRR — — G |

e e o — — — — — — — — — — — — — — — — — — — —

of wire

||

||

||

| | Force= Magnetic Flux Density x Current x length
||

:' F=BxIxl



Momentum - A measure of how
difficult it is to stop a moving

s
| Threshold Concept | IKeywords |
: || Newtons Laws - Three guiding :
| Cars have safefy features foreduce 11 principles stating the movement |
| impact forces |1 and reactions of all things due to |
Lo 2| physics |
I Safety Features in Cars Impact forces - The forces |
' occurring when two objects |

collide |

|

|

Fig 1. The Conservation of Momentum fApplies
te & Clesed System Mot an Dpen System,

Newtons Third Law !
Newton's Third Law

—— i —— — — — — — — — — e}

|[ uations for this topic
|

|

I |

: |

3 ) IForce = Mass x Acceleration !

PULEES ELEN ! |
|

| |

| |

| |

| |

iMomentum = Mass x Velocity

Forces always Come in Pairs:
You Push on a Wall
the Wall Pushes Back



__Energy Recap (E,, E,, E,)

Threshold Concept
E

nergy can be transferred
between stores depending on

Keywords

I

I

|

I

I

|

I

I

I |
I |
| Energy - a property of asubstance :
: that is stored or transferred in |
| order for things to be done. |
| Work done = energy transferred |
| Elastic Potential Energy - energy |
| stored in a stretchy or springy :
: object. |
| Kinetic Energy - energy storedina |
| moving object I
| Gravitational Potential Energy - |
: energy stored in an object raised :
I

| Gravitational Potential |

|

|

|

|

|

|

| , )

| Don't forget to click on the

| worksheet tab and exam question
: tab to try some tasks.
|

|

|

|

|

|

|

|

|

Equations

I
~
| 1
I I
I
| Gravitational potential energy = mass x || Ep=max . Ep = max
I . . . . I I E g - E [i]
| gravu‘rahonalhfleld strength x height I k=0 ™ Sk
| Ep=mxgx I
|
: Elastic potential energy = 3 x spring I : Ep= 0
| constant x extension? : | Ep = max
| Ee=% xk xe? I . .
| N E, = Kinetic Energy
| Kinetic energy = 3 x mass x velocity? : I ]
| Ec=fxmxv? | Ep = Potential Energy
I
b b

Kinetic Energy

Don't forget to click on the
worksheet tab to try some tasks.

Elastic Potential Energy

Don't forget to click on the
worksheet tab to try some tasks.

P e — — — — — — — — — — — — — — — — — — — — — — — — — — —

Don't forget to click on the exam
questions tab to try some tasks.




| Threshold Concept

i_ The Solar System is made up of many types of objects.

Keywords

Solar System - the collection of eight planets and their moons in orbit round the Sun,
together with smaller bodies inthe form of asteroids, meteoroids, and comets.

Orbit - the curved path of a celestial object or spacecraft round a star, planet, or moon
Sun - the star around which the 8 planets of the Solar System orbits.

Planet - a celestial body moving inan elliptical orbit round a star.

Moon - a celestial body moving in orbit around a planet. They are natural satellites.
Satellite - an object, either natural (e.g. The Moon), or artificial, that orbits a moon,
planet or star. Artificial satellites are for information gathering.

whole topic, consisting of

| |
| Link to information on the |
| |
: slides, videos, and quizzes :

Orbital Motion & Satellites

| |
: o The Moon is a Natural |
| Planetsorbit in near- Satellite. All other saTelIiTes:
| circular orbits: they of Earth are artificial, such |
: mainfain a constant as weather, military, ISS, |
I speed but are always GPS etc. |
| chqngmg direction. Geostationary satellites '
| This means they have @ 415y the same point above :
! I
! I
I

con§r‘ranf speed bUTI ) Earth, so have an orbital
NOT a constant velocity period of 24 hours.

Life Cycle of Stars |

—— e — — — — — — — — — — — — — — — — — — — — —

______________________ ]

i Required Practical |
|
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Triple Science



|

| Threshold Concept H

| ' |

: Understand that all living things are : | Animal Cell - Building block of all
[l

|
I

' I

made of cells animal life
Plant Cell - Building block of plant life
i—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— | Microscope - Utensil used to enlarge
I Structure of animal cell objects

I
: Prokaryote - Cell without nucleus

| Eukaryote - Cell containing a nucleus
I

|

I

I

Cell - Basic building block

Organedie

I
I
I
I
Huchass Housing DNA, 'braim’ of the coll I
Milochendria Enargy production, ‘pover house' of tha ool I
Galkgi apparalus Soting, packaging and transport of profeing I
Endeoplasmic reliculumn Synihesis and processing of proteing, liped expressicn I
Chicroplash Photesymthests, only prosent in plants I
Flagsdlum Locomation and sansoly funclions I
Yacuole Siorage and maintaining homsorstasis I
Lymoscme Digestions of langer molecules I
Fard s Dugradation of hydrogon parcodda |
Rl Symihasis of probeing
Profeasome Break down of profeire with expired fun

abjective lens

stage clip

stage
coarse focus

fine focus J




I
| Threshold Concept | Keywords |
| Reproduction can happen sexually and ” - Sperm: male reproductive cell that
I asexually contains genetic material

| i - Egg: female reproductive cell that
| Reproductive organs

|
|
|
|
|
contains genetic material |
- Reproduction: the joining of sex |
|
|
|
|
|
|
|

|
: Female II
: 1 cells (a sperm and egg) to produce
| | offspring
' |- Fertilisation: the joining of a male
| } : :
| i and female sex cell/genetic material
| |- Develop: build upon given information
I Il_ ________________________
| :: Sperm cell

|
: Male :I
| I
| !
| |
| |:
| |
| !
| I:
| e __
I Il_ _________________
! | Egg cell
|
|

=
| Fertilisation

: When the sperm and egg nuclei join, they
| form a ZYGOTE '

In Vitro
Fertilisation
is used to

1 | help people
- . T T T T —— Il with fertility
I'issues
conceive




Threshold Concept Keywords
) Living - Undertaking the seven

with the world around them Changes - structural, physiological and
behavioural changes that allow species
______________________ | to compete
: Different Habitat- An area where | : Animal - Living creature of one of
: | seven domains
|1 Plant - Living tissue that is a producer
I
[
[l

I
[
| |
. . . [
: Understand that living things interact || processes of living things
[
|
[
| |

| an organism is at home =15 =]

1]

Energy - The flow through all
organisms and food chains

:_Food Chains/Webs - show the flow

lof energy

|

|

I - - 4 -

| Biotic factors | Abiotic factors

: Living factors that affect Non-living factors that
another organism or affect organisms.

| shapes the environment.

e &4 Temperature

I £ Predation & Light intensity

| 4 Food availability 8 Water [

I E_‘ (umpctit_iun mg € 50il PH & mineral content

I Cpisease '}_L _.,_\", . [ [T TS g —

L -

Producers and Consumers




| Threshold Concept

|
| Understand the order of structures
: and relationships with an organism

' Movement of substances

| Diffusion -digestion, gas exchange, in/out of cells, liver

| Osmosis - water in digestion, in/out of cells, plant roots

| Active transport - ions in plant roots, glucose to

P — — — — — — — — — — — — — — — — — — — —

| Digestion is the mEFz:E
| breaking down of the
| food we eat into
| other substances
| that our bodies can
Iabsor'b and

use. There are
|mechanical and
| chemical digestive
| processes.

BrRLs
.".,._

:The Heart

&

%

|
L
-
Plant structures

_- =i | *Use a continuous sampling technique to

cl .
I
I

e5v: | | - Surface area of plant tissue.

Organism - any living thing

Organelle - the small, organ-like structures
found inside cells

Cell - the structures that make up all living
things

Organ system - a group of organs that work
together to perform a specific structure
Organ - a group of tissues working together
for a specific function

Tissue - a group of cells working together for
a shared function

Required
practical

*Use amylase to breakdown starch
at a range of pH values, use iodine as an
indicator for the reaction occurring

monitor the progress of the reaction

P — — — — — — — — — — — — — — — — — — — — — — —

:Required practical - Osmosis

| | Variables

| | 'Independent - concentration
| | of sugar solution.

| | ‘Dependent - Change

| |of mass of plant fissue

| | *Controls

| |- Volume of plant tissue.

= | |- Temperature of the solution.
X ]

Required practical - Food tfe
e



https://keystagewiki.com/index.php/Sugar
https://keystagewiki.com/index.php/Solution
https://keystagewiki.com/index.php/Dependent_Variable
https://keystagewiki.com/index.php/Mass
https://keystagewiki.com/index.php/Plant
https://keystagewiki.com/index.php/Tissue
https://keystagewiki.com/index.php/Control_Variable

| Threshold Concept '

| ' : : - Respi;atior;:h R?cspigaﬁon i: }P}re' boclly's :v:\xy gf pr;)c;iucingf
— . energy from the food we eat. It involves the breakdown o

: Resplraflon and pho‘rosyn’rhes.ls are I glucogsye in the presence of oxygen into carbon dioxide and

| chemical processes that provide plants || water with the release of energy-generating molecules

| and animals with energy. ¥

. | | - Photosynthesis: is a chemical reaction that takes place

—————————————————————— in the chloroplasts of green plant cells, where light energy

|
|
|
|
|
called ATP. I
|
|
is used to convert carbon dioxide and water into glucose |
|
|
|
|
|
|
|
|

and oxygen.

- Energy: The ability to do work
- Limiting factors: Limiting factors affect the rate of a
reaction. A limiting factor is a condition, that when in
shortage, slows down the rate of a reaction.
- Reaction: A chemical reaction is when
one or more substances change and

produce ohe or more new chemical
substances.

| Limiting factors of photosynthesis |

e e o e e — — — — — — — — — — — — — — — — — — —
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| Threshold Concept || Keywords |
: Homeostasis is organisms maintaininga || - Nerves: Specialised cells which carry :
| constant internal environment :' electrical impulses _ |
-_—_——————_—_———————_—_——————— I - Hormones: Chemical messenger pr‘oduced n I
: The nervous system: I: glands and carried by the blood to specific organs |
| = The cenfral nervous’ :I in the bo.dy.' . , :
| system (CNS) - the T Organism: I."Vm.g things ‘rhq‘r are capable of I
| brain and spinal || reacting to stimuli, reproduction, growth, and i
| cord. || homeostasis. |
| I: - Regulate: control or maintain the rate or speed |
: - The peripheral || of a process so that it operates pr‘oper‘ly. ' I
|  hervous system - :| - Response: as a result of the stimulus that is :
|  herve cells that || detected by the receptor a response is caused |
| carry information to P~~~ ————————————
I or from the CNS. I
1
]

| Body controls:
I
I| Homeostasis maintains
I| optimal conditions for
| enzyme action

| throughout the body,
| as well as all cell

|| functions.

:I In the human body,
II these include the
| control of:

|: 2. Body temperature e ____ 7T
| b . -
113 Water levels Required practical: Reaction time

Contraception:




Nucleus ....... The organelle inside cells that
contains the cells genetic material

1| DNA...... The molecule inside cells that

| | contains all the genetic information

I : responsible for the development and function
: | of an organism

|| Chromosomes....... A structure made up of

| : proteins and DNA organised into genes inside
i

|

|

|

|

DNA in order to survive.

I
| Threshold Concept || Keywords
: . ) | : Cell...... The smallest unit that can live on its
| Organlsms pass on their : | own and makes up all living organisms
I ||
I I
|

the nucleus of a cell

Gene ... Genes carry information that

and contains all the genetic material to ?f:;rg:r;i;’qﬁ?;f\h;;gi;i:fhcs are inherited
| _make the organism | | Reproduction...... The production of offspring

——— — — — — — — — — — — — — — — — — — — —

DNA is found in the nucleus of cells

s
SF}(U-"\'..RFPRG:IUF.TlOi\"-,".ﬁ|'\5F.‘(UJ"|LﬁFPRDDUC'.’lf‘}:.:'.'".I.. I MiTOSis / MeiOSis

(T seitnegdoate)( roenatreprotucie ) I Mitosis is a form of cell division which

. \ e “DJ'P;&P% | produces two identical, diploid body cells.

et - | Meiosis is a form of cell division which

\emtre T ) | produces four non-identical, haploid sex

| cells or game‘res (sperm and ova in humans

reproduction: sexual and asexual
reproduction. In sexual reproduction,
an organism combines the genetic
information from each of its parents
and is genetically unique. In asexual
reproduction, one parent copies itself
to form a genetically identical
offspring

m.Th_L ] 'lhE AMOUNT OF uE ETIC MATERL
MEER STA THE SAME, 5 IS BECALISE THER
\;.wl'l A OF :l NTROMEAES.

|

|

|

|

|

|

|

|

|

: There are two main forms of |
| |
| |
| |
| |
| |
| |
| |
| |
| |
|

|

e e e - I Required Practical
| Genetic cross diagrams :

Genetic
crossing describes
breeding two

selected

individuals so their B
studied to b @
understand how a

particular trait is
inherited down the
generations.

,:_Equa’rions for this topic |
|| : : e
Il Image size = actual size x magnification |

|

|

|

|

|

I

|

|

| .
: offspring can be @&
I

|

|

|

|

|

I
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| Threshold Concept L Keywords

: L. . I : Variation...... any difference between the

| All llvmg Thmgs need to : | individuals in a species or groups of organisms of

| : | any species

I Change To IIVC. : | Evolution ....... the change in the characteristics of

——— — — — — — — — — — — — — — — — — — — —

: VClr‘IClTIOI'\

Individuals in a population are
usually similar to each other, but
not identical. Some of the
variation within a species is
genetic , some is environmental -
the conditions in which they have
developed and some is a
combination of both

GENDER
EYE COLOUR
BLOOD GROUP

INHERITED
DISORDERS

GENETIC BOTH ENVIRONMENTAL

Evolution is the change of inherited
characteristics within a population over
time through natural selection, which may
result in the formation of a new species
Five main processes that lead to
evolution:

-mutation

-non-random mating

-gene flow

-finite population size (genetic drift)

| Adaptation.......

a species over several generations and relies on
the process of natural selection

the adjustment of organisms to
their environment in order to improve their
chances at survival in that environment

Natural Selection...... the process through which
populations of living organisms adapt and change

Inany
environment, the
individuals that
have the best
adaptive
features are the
ones most likely
to survive and
reproduce

Selective breeding or artificial selection

is when humans breed plants and animals for
particular genetic characteristics. Humans
have bred food crops from wild plants and
domesticated animals for thousands of years

——_—__ - - - - - - - —_——_——_————— e ——_——_——_———a

-natural selection. i————————. —————————————————
C_C--C--—-—-—-—-—-—-——-—Z——-——Z-——Z-——=z%| Genetic Engineering
Fossils Genetic engineering

A fossil is the preserved remains of a
dead organism from millions of years ago.
| Evidence for early forms of life comes
| from fossils. By studying fossils,

involves modifying the
genome of an organism by
introducing a gene from
another organism to resultin &
a desired characteristic

| scientists can learn how much (or how

: little) organisms have changed as life |

| developed on Earth

e — — — — — — — — — — — — — — — — — — — — —



. . | - Particles: The tiny thi i
: All matter is made of particles articles: The tiny things that all materials are

______________________ - I

| States of matter:
|

| Threshold Concept | (Keywords
|
I

I
I
| made from. The smallest unit of matter. :
- Atom: Atoms are the building blocks of all matter. |
| Everything is made of atoms - evenyourself. They I
| are the smallest particle of an element, which are far |
| too small to see. I
| - Solid: Have a fixed shape and cannot flow, |
| because their particles cannot move from place to :
place, cannot be compressed (squashed), because
I I
I
I
I
I
I
I
I
I
I
I
I

Solid Liquid Gas

Closeness of Very close Close Far apart
particles

Arrangement Regular Randomly Randomly

I

I

|

I

I

I

I
| , I their particles are close together and have no space

of particles pattern arranged arranged |

I

I

I

I

I

|

I

to move into.
| - Liquid: Flow and take the shape of their container,
| because their particles can move around each other,
| cannot be compressed, because their particles are

I Movement of Vibrate around Move around Move quickly in
I particles a fixed position each other all directions

I Energy of Low energy Greater energy Highest energy
particles

2D diagram (=]

| @ | close together and have no space to move into
: ® | Gas: Flow and completely fill their container,
- because their particles can move quickly inall
r:ﬁc;rrTs_a_na Egrr_\p_oan_d;_ ——————— 1| directions, can be compressed, because their

! : | particles are far apart and have space to move into

» Some solids dissolve in
water to make a solution.
These solids are soluble.
A solution is made from a
solute (usually a solid)
and a solvent (liquid).

« Some gases, such as
oxygen and carbon
dioxide, can also dissolve
in water.

:Pur‘e substances:
| Pure substances are made from only =3
one chemical element or one e
compound.

e — — — — — — — — — — — — — — — — — — — —



Periodic Table

:_ Link to informationon | I io 1 non +o exist.
| most of the topic,
I consisting of slides, .
| videos, and quizzes : represent something
b 4
:_Per'iodic Table & Developing the Periodic Table 1| :
I I I
| Mendeleev redesigned Newlands Task142 | :
| periodic table by organising the I |
| periodic table by atomic weights : |
: and the properties of the elements. | I
| Some gaps were left based on his | |
| predictions of other elements that | :
| hadn’t been discovered yet. | |
| As more elements were found, the | |
| modern periodic table took from | |
| organised by atomic number. _! I
T T T I 1o
| Atomic Structure H Electronic Configuration : :
|
| H Task 9 I> Example,: :
: [ using an | |
| ( atom of |1
| [l No. of electrons sodium ||
I Il per shell I
| Il 15t shell: up to 2 ' :
| Il 20 shell: up to 8 ¥
! I 39 shell: up to 8 T
| :I etc 1l
!,—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_'fll'_ ————————————————————————————— _I. I

Task 4 I>

All share similar properties:

* Are soft (can be cut)

+ Have relatively low MP

* Have low densities

The further down the group
you go, the more reactive the

elements become.

+ They will react will air and

tarnish quite quickly.

+ They will react with water

to produce an alkaline

solution (hence the name)
and turn universal indicator

blue/purple

Group 7 - Halogens

Task b I>

All have 7 electrons in outer
shell.

All diatomic (made up of two
atoms bonded together.

The further down the grou

you go, the less reactive th

elements become.

The further down the group

you go, the higher its MP and

BP, because:

*  Molecules become larger

« Intermolecular forces
become stronger

*  More energy is needed to
overcome these forces

® T

Elements - a substance that cannot be broken down
into any other substance.
| | Periodic Table - a table showing every element that

| Symbol - a sign/letter/character that is used to

RAM & Tsotopes

o

A

Task 10 I>

Group O - Noble Gases

Task 3 I>

All have full outer shells.
All unreactive (inert).

All have low boiling points.
Lower down the group,
the higher it gets.

This is because, going
down the group:

Atoms become larger
Intermolecular forces
between atoms become
stronger

More energy is heeded
to overcome these
forces

Threshold Concept
All elements fit within the



Threshold Concept
Metal...... DEFINITION

I
[

| I
[

: Identify most metals have similar Il Non metal .. DEFINITION
[l

! I

! I

properties Property ....... a characteristic of a particular
substance
-\ - - T T o TTTT T TTTTTTTTTTT Reaction ...... a process that leads to the change
I Metals and non metals of one set of chemical substances into another
Most elements on the Alloy ....... a mixture of two or more metals, or a
periodic table are metals metal and a non-metal
) Displacement ....... A more reactive metal will

|

|

|

|

I ;hfgear:\? d%rizufoefh??ee ft:\_ er displace a less reactive metal from its
: compound.
|

|

|

|

I

hand side of the periodic
table.
Non metals are on the

ki
| Metals and alloys

I
right-hand side. : |
I

Making alloys changes the metals properties
by changing its structure. Alloying is done
for many reasons, typically to increase
strength, increase corrosion resistance, or
reduce costs

Practical

The reactivity series

The Reactivity Series
lists metals in order

Equations for this topic

with other substances

Metal + oxygen > Metal oxide

|
|
|
|
|
: how easily they react
|
|
|
|
|
: Metal + water - Metal hydroxide + hydrogen

|
||
||
: : Metal + acid > salt + hydrogen
||
|
I




Threshold Concept i'/Keywords |

| I
I
| - Rock: The solid mineral material forming
I
I

I

| Understand that rocks change

: within 3 types over time part of the surface of the earth and other
i similar planets, exposed on the surface or

underlying the soil.

| Types of rocks

:Sedimen’rar'y rocks
| Sedimentary rocks are formed from
| sediments that have settled at the

: bottom of a lake, sea or ocean, and have
| been compressed over millions of years.

- Earth: The planet on which we live; the
world.

- Cycle: Move in or follow a regularly
repeated sequence of events.

|
| Metamorphic rocks

I

I

|

I

|

|

I

I

|

I

I

|

I

I

|
| : - Temperature: The degree or intensity of
| Metamorphic rocks are formed from |

I

I

|

I

I

|

I

I

|

I

I

|

I

I

|

I

|

heat present in a substance or object.

| other rocks which change
| due to heat or pressure. - Pressure: Continuous physical force
exerted on or against an object by something

Igneous rocks in contact with it.

Igneous rocks are formed from molten
(liquid) rock that has cooled and
solidified.

The rock cycle

I

I

|

| Rocks on earth do not always
: stay the same.
|

I

|

|

: Types of weathering
I, Biological weathering
| This describes rocks being broken up by
| the roots of plants, or animals burrowing

: into them.

| |

|

|

||

||

||

| |

. g
| 2. Chemical weathering : I
|

L

| |

|

L

||

||

||

| |

|

| This describes rocks being broken up

| because substances in rainwater, rivers

| and seawater or the air, react with

: the calcium carbonate CaCO:s in the rocks.

Rocks are continually changing due to
processes such as, weathering,

erosion and large earth movements. The
rocks are gradually recycled over millions
of years, changing between the different

| . .
| 3. Physical weathering rock types.

| This describes rocks being broken up by
: changes in temperature, freezing and e
| thawing of trapped water or the actionof | My — >~~~ =~ "~~~ " TTTTTT7
| waves and rivers. L




| The Earth's atmosphere is made of
| different gases.

| The Proportion of gases in the
:ear"l'hs atmosphere

Keywords

- Atmosphere: An atmosphere is the layers
of gases surrounding a planet.

- Pollutants: A pollutant is a chemical. or
biological substance which harms water, air,
or land quality.

- Climate change: Climate change refers to

weather patterns.
- Combustion: Combustion is another name
for burning. In a combustion reaction, fuel
is burned and reacts with oxygen to release
energy.
Global Warming: Global warming is the
long-term warming of the planet's overall

MNITROGEN: T3/,

L CARBON DIONIDE - 0 0%/
CARGON: 067
ML OTHER GASES 0 0

I
|
I
I
|
I
I
|
I
I
long-term shifts in femperatures and |
I
I
|
I
I
|
I
I
|
I

L-——————————————————-—-  femperaiure. |
atmosphere Greenhouse gases

*The proportion of oxygen increased
because of photosynthesis by plants and
algae.

*The proportion of ammonia decreased as it
reacted with the newly formed oxygen in
the atmosphere to form nitrogen and water
vapour.

I |
I I
I I
: : Greenhouse gases present in the atmosphere
I I
I |
I I
I I
I |
| I
: *The proportion of methane decreased as it :
I I
I I
I |
| I
I I
I |
I I
I I
I |
| I

include:
* water vapour
* carbon dioxide mEEE

reacted with the newly formed oxygen to * methane

form carbon dioxide and water.

Earth's early atmosphere

Earth's atmosphere today

~Traces of r Traces of
carbon dioxide,

4% e
water vapour | nitrogen,
4 ammonia,

methane e l
\ /21%
{ ! oxygen
|
\ 78%
nkrogen

Average surface

water vapour,
ammania
methane

' 95% /
amondmdy

Average surface
temperature above 400°C temperature 20°C

e — — — — — — — — — — — — — — — i — | —

| Combustion
: Complete combustion:

I
I
|
I
| Propane + oxygen — carbon dioxide + water|
| C3Hg + 50, — 3C0;, + 4H,0 |
| Incomplete combustion: |
| _ |
| Propane + oxygen — carbon monoxide + |
| carbon + water :

I

I c3Hg + 30, — 2€O + C + 4H,0




| Threshold Concept ”Ke words
: How do 100 elements make up I Electron - a subatomic particle with a negative
| everything in the universe? H charge

I
I
I
I
- =-—=-—=—=—=—=—=—=—=—==Z= | Electrostatic attraction - strong attraction :
: Covalent bonds between oppositely charged ions I
I
I
I
I
I
I

| . Weak intermolecular forces - force of attraction
| Two non-metals will form a covalent

| bond. The atoms share electrons to make

: themselves stable.

between atoms, elements and molecules

isn’t a part of any atom

|
|
|
|
| Delocalised electron - free moving electron that
|
: lon — a charged particle

F
Cl—-Cl | Simple Covalent compounds

|
I
I
I
|
|
|
I
I
I
O N : : Simple covalent compounds have strong
| |
I
I
I
|
|
|
I
I
I
|

I

I

' |
' |
| . 1 shared pair o\ I
: S singlep olg)o I covalent bonds between atoms and weak :
I bond See | intermolecular forces between molecules. |
| . -

| * 2shared pairs 0= : Properties — low m.p and b.p :
| =a double I - cannot conduct electricity I
| bond I I
: * 3 shared pairs : :
I = a triple | |
| bond | |
Y- J b o e e 4
[ ———— —— — —— — —— — — — —— — —— —— o e e e o — — — — — — — — — — — — — — — — — — I

Giant Covalent Structures I| Metallic bonding

b q Graphite  Silicon dioxide |I Metals consist of a giant metallic structure.
iamon

| |

| |

I

| :I They are positive metal ions surrounded :

: |: by a sea of delocalised electrons |
I |

: I I
I - |

I 7

| I s =, |

! e |

| £ P

| s

I u [ ] I

| iy LT

I L ' ]

| 5

|

I

Graphene Fullerenes I

o | : Alloys are a mixture of metals and another

T | =y A || element.
______________________ Alloys are stronger than metals as the

different sized atoms distort the layers

ELEMENT X3 CELEMENT
u ’/,Q,LEMEI“ ¥]




Threshold Concept

|
!
| . : .
| All particles must collide with a
| minimum amount of energy in

| order to react

| |
: Particle - A particle is the smallest possible unit of :
| matter I
| Energy - Energy is what holds the atoms ina I
| molecule together |
______________________ | Collision - If the two molecules A and B are to |
Fre--- - - - - - == 1 : react, they must get close enough to break and make |
: the new bonds that are needed in the products I
Rate of reaction : Reactant - A substance put into a chemical reaction |
| :
| |

L

Product - A substance made in a chemical reaction

reactants are changed into
products

|

|

| ..

| Rate of reaction is how fast
|

|

|

______________________ Catalysts

« Catalysts: increase the rate of a
reaction without getting used up.

* Catalysts decrease the activation
energy required to begin the
reaction.

* Catalysts are often used in
industry to speed up chemical
processes.

-

| The rate of reaction is

| directly proportional to the

| number of successful

I collisions.

: *To react: particles must first
| collide

| * with enough activation

| energy to be successful.

I

+ There are various ways fo measure quantity of
reactant used or quantity of product formed.
Measuring the volume of gas collected can be the
easiest way to measure.

Effect of Temperature:

*Increasing the femperature increases the
speed that particles are moving

* This means there are more frequent
collisions, and those collisions have more

energy

+ The units of rate depend on what you are measuring.
For example, when measuring gas in cm3 you will end
up with rate units of cm3/s. When measuring the
change in mass (g), you will end up with units of g/s

I

|

|

I

I

I

I

|

|

I

I

I

I

I o

| Effect of Concentration:

| +Increasing concentration increases the
: number of reacting particles.

| * This increases the frequency of collisions
|
|
I
I
I
I
|
|
I
I
I
I
|
|
I

Effect of Surface Area:

*Increasing the surface area increases the
proportion of (solid) particles available to
react.

* This increases the frequency of collisions.




| Threshold Concept

|| Keywords

I . .
| Understand how to reduce, re-use | | Reduce - using materials/resources less
|_and recycle the Earth's resources. | | Reuse - using materials/resources again

Resources and sustainability I

I

I

| Reducing doesn't just

| reduce the use of that
| specific material, but

| also reduces the use of
| any materials used to

| manufacture it in the

| first place.

| Bioleaching
Copper recov €55
uzir:;h?cn-mlmng technology

Cultivation /

Durmpéd low-grade innoculation
sulfide copper ore of bacteria

Sulfuric acid

Solvent extraction
lelectrowinning

[— :>
COFFER
‘ = [METAL
PLANTS ARE | [ASH CONTAMING |
[BURNT 8 AlR \iﬁr‘ PERCENT AGE

OF COPPER COMPOLUND

Potable Water (inc Required

Practical

Don't forget to click on the
worksheet tab to try some tasks.

SO CONTAIMING
LOW  PERCEMTAGE
oF

COPPER CRE

Required Practical involves:

* pH tfesting using a pH meter, then
neutralisation using titration, if needed.
Ion testing (flame testing)

Distillation

Retesting for pH and ions.

| Non-renewable -
faster rate than it can be made

Sustainable - fulfilling the needs of the current
generation without compromising the needs of
future generations

|
I
I
|
I
I
Renewable - when a resource is produced at least at :
| the same rate that it is being used :
I
I
|
I
I
|

when a resource is being used at a

Life Cycle Assessments

|

|

| A 'cradle to grave' analysis of the
: impact of a manufactured product
| on the environment.
!

|

|

|

|

|

|

|

|

|

afe
.—N i

fastaring them.

Extrocting mow
I

materials amd
S
Life Cycle

Stope &
Assessment

:-I Dispoea]
&5'3\_

Waste Water Treatment

Don't forget to click on the
exam questions tab to fry
some tasks.

Manufacturisg and
packaging of

-

itoge 3
Lise of tha product

during it's lifetime.
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| Threshold Concept || Keywords

| .
: What other organic compounds | | Functional group - agroup of atoms that are
| are made out of?
|

Reactions of Alkenes

I
I
I
| | responsible for how a compound reacts I
| | Homologous series - a group of compounds |
| that share a functional group and react :
' similarly |
I
I
I
I
I
I
I

L

| Alcohol - a group of compounds with the

| functional group OH

| Carboxylic acids - a group of compoundswith
| the functional group COOH

Esters - a group of compounds with the

Alkenes will go through a number of different
addition reactions to form new products.

Hydrogenation - reacting with hydrogen to

formalkanes v~ — 0 | functionalgroupcO0O
c—cC + H, — H—-C—C—H
W H b Ie-——————————————————— 1

| Alcohols

| Alcohols are a group of compounds with the
| functional group is OH.
| The general formula is C,Hzn.10H

Hydration - reacting with steam to form
alcohols

. . . Uses:
Halogenation - reacting with halogens to form Et+hanol «  Alcoholic drinks
a haloalkane Solvents

|

|

|

I

I .

| Fermentation
————————————————————— S : Ethanol can be produced by fermentation.

|

I

I

|

|

o e ) : ) .
' Glucose is converted into ethanol using enzymes in

|Carboxylic acids
/ yeast.

I
I I
| Carboxylic acids are weak acids with the |
I
I

| functional group COOH.

|

|

|

|

|

|

|

|

Fuels I
|

|

|

|

|

|

|

I I

Ethanoic acid

| |Condensation polymerisation

o ) " [l Condensation polymerisation requires 2 monomers; a
Carboxylic acids behave like other acids and Il diol and a dicarboxylic acid.

I
I
I
I
I
: react with metals/metal compounds to formsalts.!l Water is always a by-product of this type of
I
I
I
I
I

| polymerisation.

[
[
I
|Esters are formed from reacting carboxylic acids and I
alcohols. Their functional group is COO. EE e 2 Il

I .

|| Naturally occurring polymers |

——— Amino acids can join fo |: DNA is a '“,'”9‘3 natural
polymer. It's monomers

: Addition polymerisaﬁon form a polypepfide. |l are called nucleotides and

the form a double helix
| Addition polymerisation involves breaking the structure.
carbon-carbon double bond of the monomer
which allows them to join and form a polymer.

These long chains form 1
proteins. 1




Keywords

Hydrogen - a non-metallic element that is the

Threshold Concept

|
I
| i
| Hydrocarbons are chains || simplest and lightest of the elements
| Carbon - a non metallic chemical element with
| of hydrogen and carbon 1 atomic number ¢
=

presenting information about the chemical

I
I
I
|
|
I
b ——— e — — | Formula - a chemical formula is a way of I
I
I
|
|
I
I

- |
: Crude oil and hydI"OCClI"bOHS I: proportions of atoms that make up a particular
Crude oil is a fossil fuel. It's formed fromthe || chemical compound or molecule
remains of plants and animals, mainly plankton, l| Equation - A word or symbol representation of a
that died millions of years ago. | reaction.
« Itisanon-renewable fuel; one day it willPun L — — — — -
out. T T T T T T T T
+ Crude oil is a mixture of lots of different . ot :
hydrocarbons, Fractional distillation
* Hydrocarbons are the simplest organic Crude oil can be used to make thousands of useful
compounds.

things but first the different ‘fractions’ need to be
s

eparated out. This is done by fractional distillation.
There are two types of hydrocarbon:

|
|
|
|
|
|
|
|
|
|
|
|
| * Alkane
|
|
|
|
|
|
|
|
|
|
|
|
|

Method
and uses

. Alkene

Hydrocarbon properties changes as the chain
gets longer.

The shorter the chain the:

1. Less viscous the substance is (this means
they are more runny)

2.  More volatile the substance is (this means
they have a lower boiling point)

3. More flammable the substance is (this
means they are easier to ignite)

————————————————————————————————————— " e.9. ALKENE - PRCPENE
Alkanes &&
gorl;fiﬂin only single c-c + This is the process of breaking long chain

onds.

hydrocarbons down into shorter ones.
+ Shorter chains are more flammable and therefore
make better fuels.
* Cracking will produce alkanes and alkenes.

|
|
|
|
|
| |
! |
! |
|
| Have the general formulc :
: an2n+2 H H I
| Are 'saturated’ - each
| carbon forms 4 single
: covalent bonds.
|

| Alkenes

| An alkene will

| contain at leas one
| c=c double bond.

| * Have the general

|  formula C,H,,.

| « Are'unsaturated'.
|

| Bromine water is used
I_ to test for alkenes.




| Threshold Concept

| To understand that total mass of reactants equalstotal

mass of products

element

Carbon (C) =12 Oxygen (0) = 16 | *©

I

I

I

I

I

| | Yotk example
I

I

! o)
: MrofCO, =12 + (16x 2)=44 | =

or Molecule
He |[®
Helium (He) Ar =4 Y| & C
Carbon dioxide = CO, carbon

|
|
| T
|
|

I

I

I

I

I

| the limiting reactant. This :
! reactant is not in EXCESS |
I

I

I

I

I

I

Balancing Equations

Chemical amounts are measured ||
in moles. One mole of a I
substance contains 6.02x1023 I
particles (Avagadro’s number) ||

! Limiting reactions

he reactant that gets used
up first in a reaction is called

As the same number of elements are at the

start and the end of reactions. The Equation

needs to be balanced.
Mg + O, —> MgO (Unbalanced)
2Mg + 0, —> 2MgO (Balanced)

RAM is atomic mass ofan

RFM is the combination of all
elements Arinacompound

Concentration is the
amount of substance in
a certain volume of
-solution (g/dm3)

Conservation - the mass of the
reactants must equal the mass of the
products in a chemical reaction
Formula mass - the combined mass
numbers of an element or compound
Concentration - the amount of
substance dissolved in a solution
Equation - symbol representation of a
chemical reaction

Loss - the process of losing something
Gain - the process of gaining
something

The reactants mass must always equal the mass

— e — i ———— — — — — — — — — T T T — — — —— —

|
|
|
: much product you will make
|
|

e.8.88

reactants product

of the products
2g+2g —>4g

We can not destroy atoms.

:IPer'cenfage by mass
|: The amount of an element in a

I compound is called its percentage

[| composition. Itcan be calculated

[| using the mass of the given element
[ in the compound and the RFM of the

I| Compound.

|| Mass of solute
Mass % = X 100%

Mass of solution

' Reacting masses

| The mass of a product or reactant can be determined from having a balanced
| symbol equation. Once balanced, the equation tells you how many moles of
| each substance react with each other : Mg + 2HCI —> MgCl, + H, (Balanced)

This equation states that:1 :Mg 2 : HCl toform 1:MgCl, 1 : H,




L ————————— e e —_——_—=__ e — - -
—————————————————————— Y T |
I
 Threshold Concept ey -t ity for ntom o ol
| How do metals and acids react to make || qe.iy 2 The asitTy 1or an aiom or molecte To
| | undergo a chemical reaction I
-I__i_c‘l_Ti_CLﬂQ_ﬂ_a_ie_ﬁ__________________________ql : Salt - a substance made of positive and negative ions :
. . Sulphuric acid - an acid that contains sulphate ions
: Neutralisation : : Nitric acid - an acid that contains nitrate ions |
When an acid and alkali react they form || Hydrochloric acid - an acid that contains chloride :
| heutral product water. | | Balanced - equal on both sides I
| The H+ ions from the acid react with the OH- || Symbol equation - a chemical equation using chemical
| ions from the alkali to form water. I'| symbols |
| This can be represented using the following Il Acidic - a solution that contains H* ions |
: ionic equation: : |_Alkaline - a solution that contains OH-ions _ _ _ _ _ |
- ., T T T = = I
! H*+ OH 2H,0 || The pH scale
L ____ _ ! Acids contain H* ion and alkalis contain OH- ions. The pH
______________________ .

scale is used to measure the acidity of a substance. It

Making salts required pract ranges from 0-14.

CuO(s) + H,SO4(aqg) — CuSO4(aq) + H,0() |k——YF———=—"—""—"—"—"—"—"—"—"—"—"—————— 1

I Acids react with metals, alkalis
and carbonates to form a salt and
______________________ either hydrogen, water or water
______________________ and carbon dioxide. Each acid
forms a different salt.

M . . .
IRedox reactions (higher tier)
|Redox reactions are when oxidation and reduction T
I(in terms of electron transfer) take place at the 1

:same time. I

| For example:

= L2
",

15
trong acids are acids that fully ionise in water ¥

—H v ™

|

:EH‘ +Ca—pCa® + H; I
I

|

I

Weak acids are acids that partially ionise in water :
I

I

|

I

0

:The ionic equation can be further split into two half equations.

:Odeation is loss of electrons.
:EH‘ +2e —» Hz

I
|
I
I
I
| Ca—» Ca® + 2¢ :
|
I
I
| Reduction is gaining of electrons. :




Electrolysis |

Threshold Concept

split into separate elements

|1
|1
.. Il
Know ionic compounds can be : : more different elements that have been
|1
|1

Electrolysis LA Electrolysis uses

BILTES electricity o
S break down ionic
compounds that
are made up of
positive and

negative ions

it

When using electrolysis to extract metals,
the metal needs to be melted or dissolved.

|
|
|
Positive ions in the electrolyte move :
towards the cathode, gain electrons and |
are reduced to form an uncharged |
element. :
Negative ions move towards the anode, |
lose electrons and are oxidised. I

|

 Oxidation means gain of
oxygen. Reduction
means loss of oxygen.

* When we are referring
to electrons, we refer to
them as redox reactions.

 This is where electrons
are lost or gained.

* A redox reaction is
where REDuction and
OXidation happen at the
same time.

e e e e — — — — — — — — — — — — — — — — — —

Extraction of metals
Metals higher than

carbon on the

reactivity series need

to be extracted using
electrolysis. For

example aluminium

needs to be extracted
from it's ore, bauxite,
using electrolysis

|
X

Iy

|

|| into their ions
I

I

I

| —

Compound....... a substance made from two or

chemically joined

Ionic...... an atom or small group of atoms that
has an electrical charge because it has added or
lost one or more electrons

Electrolysis ...... a process that uses the power
of electricity to split elements and compounds

Molten ...... melted or made liquid by being
heated to very high temperatures

Rules at the electrodes

. I
| Half equations |
IIA half equation is used to represent the reaction |
||ThaT happens at an electrode during electrolysis. :
||I‘r shows what happens when ions gain or |
| lose electrons I
I

I

I

I

I




released in chemical reactions

e T T T — = |
| Threshold Concept | |Keywords

: . || Energy..... Energy is stored in the bonds of

| Know that reactions : : chemical compounds, that is absorbed or

| i

absorb or release energy
_______________________ | and allows for the formation of compounds or

|

|

|

|

|

Bond...... an attraction between atoms or ions :
|

Energy transfer molecules i
|

|

|

|

|

|

|

|

L
I'I' Activation energy ...... The minimum amount of
: : energy required to start a reaction and turna
|| reactant info a product

|| Energy change..... The energy absorbed or

|

I

L

L

L

released when bonds are made or broken
Reaction profile ...... A diagram that shows the

. . . , energy changes in a reaction.
During a chemical reaction, energy is 9y 9

transferred to or from the

surroundinas 2 G - ————————————— ———=
"_—_—_—_—_—_—_g_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—l : Bond energy S

The energy change in a reaction can be
calculated using bond energies. A bond
energy is the amount of energy needed to
break one mole of a particular covalent
bond.

|| Energy change = total bond energy of

+ Exothermic reactions
| -
transfer energy to the :L _rEa_ct_a Eti _tEEJ‘ '_bi’ rld_eﬂg‘g_y_o f_FEO_dEC_tS_ —

|

|

|

|

|

I environment I
: + Endothermic reactions
|

|

|

|

L

transfer energy from
the environment

h— e — ———

Reaction profiles

|
| Equations for this topic |
______________________ i
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: How do we identify a substance? I

Pure and impure

]
ly
ly
Pure substances are made up of just | |
one type of element or compound. | I
They will have one set melting or I

Ly

ly

| —

| Threshold Concept | Keywords

Pure — a substance made from just one element
of compound

Impure — a substance made from more than one
element or compound

Analyse — to find the chemical composition of a
substance

Sample — a portion of a substance taken from a
larger amount

Impure substances are a mixture of | m——— e e

elements or compounds and have a

I

|

|

|

|

|

| boiling point.
|

|

|

: range of melting/boiling points.
I

| Formulations

: A formulation is a mixture which
: has been designed as a useful

| product.

: * Fuels

: * Cleaning products
: * Paints

Test for Carbon Dioxide!

Test for Chlorine

Chromatography is a method used to separate
the substances in a mixtures.

Stationary phase — where the molecules can’t
move (chromatography paper)

Mobile phase — where the molecules can move
(the solvent)

ElE

Rf Value

distance moved by substance
distance moved by solvent




| Threshold Concept :'Keywor'ds
|

| How do we identify a substance? Pure - a substance made from just one

I
|
I
element of compound |
Impure - a substance made from more :
than one element or compound |
|
I
I
|
I

Analyse - to find the chemical composition
of a substance

Sample - a portion of a substance taken
from a larger amount

| Metal ions will form coloured precipitates
(When they react with sodium hydroxide.

| Testing for carbonate ions CO;?
K,CO5+2HCl 2KCHCO,+H,0

|

| * Metal carbonate and

: hydrochloric acid

| « Forms Carbon dioxide
| « Turns lime water  EliZis
I cloudy A

Testing for Halide ions (Cl-,Br-,I-)

e — — — — — — — — — — — — — — — —

Add nitric acid

Add a few drops of silver nitrate

. : Chloride forms a white precipitate
An clins‘rrgcli*nenfal ‘rechr;lque Bromide forms a cream precipitate
used fo identify metal ions. Todide forms a yellow precipitate

e e e e e e e — — — — — — — — — — — — — — ————— — — — — — — — — — — — — — — — — — — —




Threshold Concept
) Energy - moved between stores during

I
I

: |l
I

: Energy can't be created or destroyed, || transfers
I

' Il

' |l

it can only be transferred from one Store - A temporary housing for
store o another in a closed system energy
ST T T T T - - - T - - - ___—_____1 Transfer- The movement of energy
between stores
Useful - The energy store that you

[

[l

[ ) :

: : Dissipated - The store that energy
[

[l

Mechomicol ‘Whena foree acts ona body e.g. o collision . .
flows into that is not useful or wasted

Electrical Electricity con tronsfer energy fram o power source, such
o a cell, delivering It to companents within o circult

e i — — — — — — — — —————— — — — — —
Heoting Tharreal energy can be tronsferred by conduc tion, I

canvestion ar radiatisn
g e 5 ™
L | e
o % o |

I
I
I
I
I
I
I
I
chemical gravity kinctic thermal :
I
I
I
I
I
I
I
I
I

batwsan twa painte

Ly
Rodiotion Lighkt and sound carry asergy and can transfar this : |
|

I

—7
1 . |
”'l L] r e |

elastic vibration nuclear electric-

Equations for this topic

Work = Force x Distance

|
|
N

I - -
i : Power = Work done/ time [w]es&"
]
Ly

Efficiency = useful energy output/total
| energy input




|
| Threshold Concept | Keywords f _—
i ' : || - Contact: Contact forces are forces that act
: i\g:‘glnac‘rlon has anequal and opposing :| between two objects that are physically
i I

I
I
I
_______________________ touching each other. :
I_c_ T —(_:l ______________ : - Non contact: Non-contact forces are forces |
| Contact and non contact forces | that act between two objects that are not I
' :| physically touching each other. :
|
|
I
I
I
I

| - Balanced: When the total force in opposite

I directions are equal in magnitude.

I - Unbalanced: When the total force in opposite
I directions aren't equal in magnitude.

| - Force: A push orapull. The unit of force is
EEE | the newton (N).

|| Required practical
|1 When you apply a force to a material it can
I'exTend The extension is the amount the
leng’rh has increased by.

LA E

' Free body diagrams

| out cake icing) or at a molecular
Ievel (gas particles in a can)

I

- | r ________________________ I
I A free body diagram models the : | Equations for this topic |
| forces acting on an obJec‘r 1 _ o :
The obJecT or body is usua”y shown GS a 1 weight = mass X gravitational field strength W=mg |
| box ora d'o’r : The forces are shown as thin Il | work done = force * distance W= F I
| arrows pointing away from the centre of || (moved along the line of action of the force) ~~ _ ~~ |
] the box or dot. ! _ _ |

______________________ ] orce = spring constant x extension = ke
: f tant x ext F=k |
| P—PES_SIIP; _________________ | moment of a force = force x distance M=Fd :
- . . | (perpendicular to the direction of the force) I

| Pressure is the amount of force | ‘ .8 surf -
' applied to a specific area. It is | | pressure = oree normar o a suriace p=— :
caused when objects exert a force I area of that surface = |
| on another object. It can be ona | : _ . _ |
.. . . I distance fravelled = speed x time s=vt

| visible level (pushing a door, rolling | I
I
| |
I




| Threshold Concept ﬂ: | Keywords

:The Sun is the centre of the Solar system || - Earth: The Earth is a planet and is roughly the
—————————————————————— 1 | shape of a sphere. There are three layers that

|
I
I
______________________ I
r | make up the Earth's structure. |
- Planet: A sphere of rock or gas orbiting a star. |
- Sun: The Sun is our nearest star. It isa :
I
I
I
I
|

Iy
Iy
I
: | relatively small star when compared to other

| : stars in the universe. Our Solar System contains
Iy

Iy

I

the Sun and everything that orbits it.
- Gravity: Gravity is an attractive force that
acts on all matter.

Outer core
Inner core

| Solar system:

| Our solar system consists of eight

| planets orbiting a star, our sun. Most
it | | planets have at least one moon orbiting
——————————————————==—=4 | it Inaddition, there is an asteroid belt
| The earths rotation and revolution: between Mars and Jupiter. Numerous

| comets also orbit the sun in elongated

| elliptical orbits

A scale model
is a copy of
something that is

much larger or
smaller than the
object itself but one
which maintains the
original's proportions.

= ——————— ———

The universe:




| Threshold Concept liKeywords |

|

E| icity is the flow of el : - Electron: a stable subatomic particle with a

: ectricity is the Tlow ot electrons. | charge of negative electricity, found in all

b e | atoms and acting as the primary carrier of
11| electricity in solids.

Electricity: is the presence or flow of

charged particles.

Charge: is a property of a body which

experiences a force in an electric field.

Charge is measured in coulombs (C).

Current: Current is the rate of flow of

electric charge around a circuit. i

e e — — — — — — — — — — — — — — — — — —

Circuit Symbols

National Grid

The National Grid distributes electricity

across the country. The National 6rid

connects power stations to homes,

workplaces and public buildings all around

-—————————————————————— | the country through a system of cables and
transformers.

THIS REDLICES
ATHE POWER LOES

[HIGH VOLTAGE = |

@ doc brown

V=IxR
I=VI/R

o,

|1
||
I R - . I Low CURRENT 1™ (| we ranesiccion | —
I [ =eRiEs [Ferae | I P— A L '“M_,..Ut“t"_‘-"‘“r__
! N I ﬁﬂ - e LR STTROI J
B I e NI | e i
I L I, Lo 5 bty | m Esl il 5:4_ = 30 ,;: (
| L ' i X Hlab = = oom|
L W L | ! [Fower station] [STEF-UP STEF-DOD OME
| {\C iy I——Q‘{' || ‘MNl ;H:NS:DHM:H —;r-.a;?;;::;ﬁ M|
| | [ I . S -
I 'Iu:'-"'.l' :..'-I\:ul;':;\-'llxllllll: !:'-\.-:III II':‘I_L ”'._"'rl-'-::-"ll I.I.I I i_ - _. _____________________
| cunRgTS | \Practical
~ o] .-
: In a series In a parallel circuit, : | Wiring a plug
| circuit, the the potential !
| pgfem‘ual difference across | :
: difference/volt each bulb is the : |
| age supplied by same as the A
| the battery is potential difference| :
| shared by the across the battery. | |
: components. |
| 2 Y- I |
: Ik/_l Equations for this topic
o k-t
| O |
| k
I
I
I
|
|
|
I
I



___________________ - — ——— ]
Iy

l Threshold Concept K Keywords
|
|

Iy . : . :

| 1 Wave - a disturbance/vibration in matter, which
Waves fransfer energy, | Transfers the energy through the matter.

I NOT matter. l'| Energy - a property of a substance that is stored or

——————————————————— : transferred in order for things to be done.

| Transverse - vibrations are perpendicular (at right

| angles) to the direction of energy transfer.

: Longitudinal - vibrations are parallel (same direction)

| o the direction of energy transfer.

——— — — — — — — — — — — — — — — — — — — — — — — — — — —

=
| Required Practicals

Waves in a liquid

consisting of slides,
videos, and quizzes
Trilogy pupils ignore
tasks 5,6 & 7.

I |
| |
I I
| |
| |
I I
| |
| |
I I
| Link to information on |
| the whole topic, |
| |
I I
| |
| |
I I
| |
| |
I I

|

|

I 'Waves in a solid

I Length

N
Transverse vs Longitudina

Transverse Wave I

wavelength
A

crest

|

|

|

|

|

|

|

|

|

: Vibrations are perpendicular to
| the direction of energy transfer
|
|
|
|
|
|
|
|
|
|
|

Law of reflection
The angle of incidence =
the angle of reflection

Vibrations are parallel to the
direction of energy transfer

e —————— Refraction
Equations
o : The change in direction
\\//\/za\;e/sreed = distance / time and speed of ligh‘r, due

o passing from one
medium into a
different medium, of
different densities

Wave speed = wavelength x frequency
v=Axf

Time Period = 1 / frequency
T=1/f



Threshold Concept

I

|

: Electromagnetic waves are waves in
| d

ifferent frequencies

Types of electromagnetic waves

Properties of electromagnetic waves:

GAMMA ULTRA
RAYS X RAYS VIOLET WA=l MICROWAVES — TELEVISION RADIO

Wavelength: around 1 pm Source: Nuclei
GAMMA, Detector: Film, Geiger counter
RAYS
checkina water flow

Properties/uses: Medical, sterilising food, checking metal castings,

o, - - - -, - - -"-"-—"--"F""""""""="—"""—""""— |

:I eywords

: Frequency: The number of complete waves

|| passing a certain point per second, or the

| c .
_.]| Uses and applications of electromagnetic waves

Wavelength: around 1 nm Source: Atoms
X RAYS Detector: Film

Propertiesfuses: Medical X rays, defects in metals, checking paintings

Propertiesfuses: Sun tan, sun burn, theatre, checking decuments,

Wavelength: 0.001 — 0.4 um Source: Atoms
ULTRA Detector:  Skin, film
VIOLET

microscopes

Propertiesfuses: Radio communication

Wavelength:  0.4-0.7 um Source: Atoms
Vi Detector: Eye, film
Propertiesfuses: We use it to see the world around us
Wavelength:  0.7-10 um Source: Atoms
Detector: Skin, thermometer, film
INFRA RED Properties/uses: Physiotherapy, night sight, locating people trapped in
smoke or Tyl controls
Wavelength: 1 mm—50 cm Source: Electronics
MICROWAVES Detector:  Aerial

Propertiesfuses: Microwave ovens, radio telescopes, radar
Wavelength: around 50 cm Source: Electronics

TELEVISION Detector: Aerial
Propertiesfuses: Television
Wavelength: 1 m — 1500 m Source: Electronics

RADIO Detector: Aerial

r . .

| Communications:

| Electromagnetic radiation is
: used for communications

| and fransmission of

| information. The waves that
I

I

I

I

are used in this way are
radio waves, microwaves,
infrared radiation and light.

|| number of waves produced by a source per
I
I

:I without transferring any matter.

I
I
I
|
I
I
I
I
| Spectrum: Used to classify something in terms :
I
I
I
I
I
|
I

second. Measured in Hertz, Hz
Wave: An oscillation that transfers energy

| of its position on a scale between two extreme
:I points.
|

Energy: Is akey principle in physics, as it allows
work to be done.

| Speed: The maximum rate at which an individual

l'l-l.-r

Required practical:
EM infrared RP

Leslie C'-'bex_. Shiny black

o A
o == Infra-red
Shiny silver /E_—__/ T——is ) I detector

-

““Mattblack  ——— Matt white

“

Heatproof mat
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| Threshold Concept

|
I .
: Potential Difference is the push that : Energy transfer: the change of energy
I

| from one form to another.
L _causes current to flow. | - Current: Current is the rate of flow of
| electric charge around a circuit.
l| - Resistance: is a measure of the opposition
:I to current flow in an electrical circuit.
|: - Potential difference (voltage): is the
L
L
L
|

|

(ACDC)

Direct Current (DC) Allemating Current (AC)

" g difference in the amount of energy that

charge carriers have between two points ina
circuit.

Thez: chrection of the cument of thee watage is

abways panstart abways swiichad perodically,

and the voitage is also swiiched.

o

equired Practical's ey
esistance =]

0

Electricity can flow either as ' PE
direct or alternating current, 3
and is used in homes to power Mi¢

Resistance

Resistance (R) is a measure of how
difficult it is for current to flow.
Resistance is measured in units called
ohms (£).

|

|

|

|

|

|

|

|

The more resistance there is in a I
circuit, the less current will flow. :
|

|

|

|

|

|

|

Ohm's law states that current is directly
proportional to potential difference
(providing the temperature remains

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
I-V characteristics :
|
|
|
|
|
|
|
|
|
|
|
|
|
|
constant). :

1
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

N

Q=1xt © doc brown V=IxR @ doc brown

current in




| Threshold Concept || Keywords

| Speed equals distance travelled in a given ! - Speed: Distance travelled ina

| time | certain time
Fo-s-sssssssss=ss=s=s=====| - Distance: how far an object has
| Speed, distance, time i :: travelled. It is a scalar quantity
| -Speed is measured in metres

: per second (m/s) | - Metres: a unit measurement of
| -Distance is measured in I distance (m)

| metfres (m) . i - Seconds: a unit measurement of time
| - Time is measured in seconds | (s)

|
|

|

|

|

|

i | - Time: how long something takes |

|

|

|

|

|

| () :

| Scalar - a

| measurement of

| something. They only
| have MAGNITUDE

| (size)

| Vector -a

| measurement of

: something. They have

| DIRECTION & OF5A00
: MAGNITUDE (size) LA

Scalar and vector quantities | Distance - Time Graphs EI?E' % i | Bl
r. : £
[=]

- - - - - --------------=Z2
: Terminal

| velocity r Eaa
: At terminal Velocity - Time graphs &

| velocity, the object
I moves at a steady SR T
| speed in a constant
| direction because
| The resultant :
| force acting on it is 2

| zero

Light gates

Glider and card String '.-"- _________________________
}4 ?ﬂf [ ﬂ Equations for this topic

[

I

I
/ Vacuum cleaner 'l\Weight stack H Speed = DISTGHCC - Tlme
‘ I

[

I

pn blow Change in Velocity = Acceleration x Time

I
I
I
I
I
I
I
I
I
I
I
I
I .
| Force = Mass X Acceleration



: Keywords

|
!
| Atom - the smallest particle of a |
| chemical element that can exist |
I Proton - positively charged I

) |
| particle i
| Neutron - Particle with no charge !
| |
! !
! |
| !
| |

Threshold Concept

I
l :
: Identify that there are three types of |
| radiation :
I
[

Electron - Negatively charged
particle
Wave - Energy transfer method
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States of matter

Changes of state are
caused by energy changes

States of matter - solid, liquid or gas.
Particles - the smallest part that a
substance can be broken down into.

Energy - a property of a substance that is
stored or transferred in order for things to
be done.
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|
|
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Solid

= — — — ——— — —

Density - how compact a substance is.
Pressure - continuous force acted on or
against an ob ject.

Liquid
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) can
GAS
Measuring
cylinder

Freezing
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Specific Heat

I_________________
|
|
|
|
|
|
|
|
Links to information on |
the whole topic, consisting |
of slides, videos, and I
quizzes |

:E uations for this topic

IP=F/A Pressure = Force/ Area

IP-pxgxh

I'P=m/V Density = mass / volume

AE=mx cx AB Change in Energy = mass x specific heat capacity x change in temperature
AE=mxL Change in Energy = mass x Specific Latent Heat

Pressure in a liquid column = density x gravity x height (TRIPLE ONLY)
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Permanent Magnet - A material that has
its own magnetic field without needing to
be helped by another magnetic material.
Induced Magnet - a material that only
becomes a magnet when placed in another

| b |
| | |
| Magnets have two poles | |
|
I : I :
| I |
| |
| magnetic field. |
|
| |
' |
' |
| |
' |
! |
! |
|

that attract or repel.
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Magnetic Field - a region around a magnet
where the force of magnetism acts.
Solenoid - a coil of wire that carries an
electrical current.

Electromagnet - a soft, iron core placed
inside a solenoid.
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South Pole North Pole
Field Lines -

Building an Electromagnets
electromagnet
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Attraction and repulsion

Aftract
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| | Force= Magnetic Flux Density x Current x length
||

:' F=BxIxl



Momentum - A measure of how
difficult it is to stop a moving

s
| Threshold Concept | IKeywords |
: || Newtons Laws - Three guiding :
| Cars have safefy features foreduce 11 principles stating the movement |
| impact forces |1 and reactions of all things due to |
Lo 2| physics |
I Safety Features in Cars Impact forces - The forces |
' occurring when two objects |

collide |

|

|

Fig 1. The Conservation of Momentum fApplies
te & Clesed System Mot an Dpen System,

Newtons Third Law !
Newton's Third Law
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|[ uations for this topic
|

|

I |

: |

3 ) IForce = Mass x Acceleration !

PULEES ELEN ! |
|

| |

| |

| |

| |

iMomentum = Mass x Velocity

Forces always Come in Pairs:
You Push on a Wall
the Wall Pushes Back
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Threshold Concept
E

nergy can be transferred
between stores depending on

Keywords

I

I

|

I

I

|

I

I

I |
I |
| Energy - a property of asubstance :
: that is stored or transferred in |
| order for things to be done. |
| Work done = energy transferred |
| Elastic Potential Energy - energy |
| stored in a stretchy or springy :
: object. |
| Kinetic Energy - energy storedina |
| moving object I
| Gravitational Potential Energy - |
: energy stored in an object raised :
I

| Gravitational Potential |

|

|

|

|

|

|

| , )

| Don't forget to click on the

| worksheet tab and exam question
: tab to try some tasks.
|

|

|

|

|

|

|

|

|

Equations

I
~
| 1
I I
I
| Gravitational potential energy = mass x || Ep=max . Ep = max
I . . . . I I E g - E [i]
| gravu‘rahonalhfleld strength x height I k=0 ™ Sk
| Ep=mxgx I
|
: Elastic potential energy = 3 x spring I : Ep= 0
| constant x extension? : | Ep = max
| Ee=% xk xe? I . .
| N E, = Kinetic Energy
| Kinetic energy = 3 x mass x velocity? : I ]
| Ec=fxmxv? | Ep = Potential Energy
I
b b

Kinetic Energy

Don't forget to click on the
worksheet tab to try some tasks.

Elastic Potential Energy

Don't forget to click on the
worksheet tab to try some tasks.

P e — — — — — — — — — — — — — — — — — — — — — — — — — — —

Don't forget to click on the exam
questions tab to try some tasks.




| Threshold Concept

i_ The Solar System is made up of many types of objects.

Keywords

Solar System - the collection of eight planets and their moons in orbit round the Sun,
together with smaller bodies inthe form of asteroids, meteoroids, and comets.

Orbit - the curved path of a celestial object or spacecraft round a star, planet, or moon
Sun - the star around which the 8 planets of the Solar System orbits.

Planet - a celestial body moving inan elliptical orbit round a star.

Moon - a celestial body moving in orbit around a planet. They are natural satellites.
Satellite - an object, either natural (e.g. The Moon), or artificial, that orbits a moon,
planet or star. Artificial satellites are for information gathering.

whole topic, consisting of

| |
| Link to information on the |
| |
: slides, videos, and quizzes :

Orbital Motion & Satellites

| |
: o The Moon is a Natural |
| Planetsorbit in near- Satellite. All other saTelIiTes:
| circular orbits: they of Earth are artificial, such |
: mainfain a constant as weather, military, ISS, |
I speed but are always GPS etc. |
| chqngmg direction. Geostationary satellites '
| This means they have @ 415y the same point above :
! I
! I
I

con§r‘ranf speed bUTI ) Earth, so have an orbital
NOT a constant velocity period of 24 hours.

Life Cycle of Stars |
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______________________ ]

i Required Practical |
|
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