Knowledge Organisers are designed to help and support
you to learn the key knowledge within the subjects you
study.

In addition to your Knowledge Organisers Learning
Consultants may still provide Independent Learning to further
develop your skills, knowledge and understanding within the
subject.

‘The best advice | ever got was that

knowledge is power and to keep reading’.
David Bailey.



Using your Knowledge Organisers

Expectations:

« Study at least one section of a Knowledge Organiser for independent learning (homework) each evening. Aim to
spend at least 30 minutes on this.

» You will also be tested in your lessons on the information on your Knowledge Organiser.

How to get the most out of your Knowledge Organisers:

« Sometimes your Learning Consultant may tell you how to use certain sections of your Knowledge Organisers. In
addition, they are a very useful tool for independent study and will help ensure that you know many of the facts and
key areas of information in each of your subject areas. You can use your Knowledge Organisers in a number of
different ways, including:

« Use the ‘Thinking Hard' strategies to refine your notes from the Knowledge Organiser

« Write your own challenging questions on a section. Leave these until the next day to answer
» Ask someone to write or ask you questions based on a section.

« Put keywords into complete sentences

« Look, Cover, Write and Check key words and terminology to help with spelling

« Carry out further research on a topic

« Create mind maps, flash cards, timelines, diagrams to aid with revision

Self test



Mind Mapping

Mind Mapping is a process that involves a distinct combination of imagery, colour and visual-spatial
arrangement. The technique maps out your thoughts using keywords that trigger associations in the

brain to spark further ideas.

How to mind map:

https://www.youtube.com/watch?v=u5Y4pIsXTVO




Revision Clock

Make notes in each chunk of the clock. Revise each slot for 5 minutes, turn the clock over and then
try to write out as much information as you can from one of the segments. Eg. all the information in
the 2-3pm segment.

Revision clock template:

https://www.google.co.uk/search?g=revision+clocks&safe=strict&source=Inms&tbm=isch&sa=X&ve
d=0ahUKEwilgMD6wfLeAhWNzgQKHaHSChkQ AUIDigB&biw=1680&bih=930#imgrc=DfuGrN4Ypz z
cM:&spf=1543251070019




Flash Cards

To make your own, take some card and
cut into rectangles roughly 10cm x 6cm

You could write down the key content of
the topic and then try to reduce this to
keywords to summarise the topic

You could then write the keyword on one
side and the definition on the other.

Then go through your cards looking at
one side and seeing if you can remember
the keyword/definition on the other side.

Prioritise cards you have previously got
wrong.
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Computing — Cycle 3

CPU RAM is considered wolatile memory, which me ans that the
stored information is lost when there is no power. 5o, RAM is

ing une [CBU] oF 3 computers 5 GCSE Knowledge Organiser used by the central processing unit [CPU) when a computer is

running t= store information that it nesds ta be used very

of hardware that carries cut the instructions of a
camputer pragram. It perfaorms the basik anth metical. quickly, but it do=s not store any informa tion permanenthy.

Computer Science

=These files may incuds various programs such as aperating
system, etc. RAM allows for faster acoess to files, a5 compared
“Thz Four Primary Functions of the CPU. The CPU pracesses

instructions it receives in the proc=ss of decoding data. to other types of dats storage.

":P""““i"ﬁ"'i‘ data, the CPU perfarms four basic Role & Function of CPU Components *RAM works in conjunction with the hard drive, which takes
steps.
F cars of long-term storsge, to provide quick scomss to files that
the computer is actively reading o1 writing.
LU Computer Systems - Von Neumann Architecture SECOND ARY STORAG E
=The function of secondary storage is the long-term retention of
® An arithmetic logic unit (ALU] i = digital circuit used to RAM d=ts in = computer system. .. Unlike primary storsge secondsry
perform arithmetic and logic operations. It represents the CPU storsge siso dossn’t directly scoess the computer's
fundamental building b lock of the central processing unit [CPUJ CPU. Secondary storage retaing data long-term when computers
of 8 computar. Modarn CPUs contsin very powsrful and are turned o ff or restarted.
complex ALUz Seconda PY | | secontm storme i necoceary becauee mermor,orprrcy
S EUNCTION: merformme il the arithmetic and ALU Contral and storage, boses its data when a computer is turned offwhereas
g T = arithmetic an =
P Timing, secondary storage does not. Therefore, it is comman by known

Ingical aperations such ax addition, subtrac tion, logical AND, Storage A
a5 nen-vals tie storage.

OR =tc.
acc] ec | om —
L1 Cache e g HDD VIRTU AL MEMORY
Address - -
L1 & L2 CACHE - 'm m—— =l = memory manage ment capability of an opersting system
t [O5) that uses hardware and software to allow a computer to
#*Cache memory, lies in between CPU and the compensate for physical memory shortages by tempo rarily
Main memaory. Itis also called CPU memory, that L2 Cache ‘_L transfeming data from random access memory [RAM] to
- X disk storsge.
a computer microprocessor can access more quickly o
than it can access regularkaas. — ||\—H7r” 0 V066 e—mbbe0e0e————Yy i =With wirtual me mory, what the computer can do is look
. mt RAM for are =s that have not been used recently and copy
- . : Virtual Memory ) . ]
The basic purpose of cache memoryis to store e them onto the hard disk. This frees up space in RAM to load the
program instructions that are frequently re- QN e et et new application. _.
referenced by software during operation.
REGISTERS BUSES

#n sccumulator is a register for short-term, intermediate storage of arthmetic and

- logéc data in a computer's CPU [cntral processing unit] Control and Timing: The control bus carries the conirol, timing and coordination

«Memary Adduess Register (MAR]: 1t stores sddress of deta or instructions ta be signals to manage the various functions across the system.

. . .
The control unit (CU) is a component of fetched from memory. = Address: carries the address of the piece of memory or /O device to be read

a computer’'s central processing unit(CPU) that || «memory Dats Registar [MDR]: holds dats wsiting to be written in or duts resd from
directs the operation of the processor. It tells || the locstion pointed by the MAR.

the computer's memory, arithmetic and logic «Current Instruction Re gister [IR]: is the part of 2 CPU's control unit thet holds the
instruction currently being executed or decoded.

from or written to. It is a unidirectional bus, which is to say that data travels only
one way; from the CPU to memory. The number of lines on the bus determines

the number of addressable memory elements.
unit and input and output devices how to
P Counter (PC): It holds the address of the next instruction to be ted - i

respond tothe instructions that have been rogram Counter (PC): It holds the address = meat ins n Execy =Data: transfers data to and from the memory of a computer, or into or out of

from me mory. After 2ach instruction is processed itincrements by 1. R .
sent to the processor. the central processing unit (CPU)
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Devising Drama

Creating and Developing:
Develop your character knowledge and understanding
by creating a detailed Role on the Wall — consider the
character’s back story and this potential Stanislavskian

Research and Developing: Analysis and Evaluation:

Introc?uce VOUT'dEViSEd perfor'man.ce.to the , influence on your performance. Your log books and final evaluation should include the
examiner — which of the 10 stimuli did you choose? terminology below — can you define these key drama
Why did this stimulus stand out to you? Have you terms?

been inspired by any of the key drama —
Characterisation

practitioners? Who will your target audience be and
Rehearsal

why? —— .
Artistic intentions

Social Context

........ Set

..................... Props

e Stimulus

........... Stage layout — SL,
SR, CS, US DS

Stanislavski

...... Brecht

Abstract drama

Symbolism

Semiotics

Proxemics

........... Genre

...................... Costume

.................. Tension

........ Blocking

Stimulus

Target Audience




Year 10 Knowledge
Organisers

English



Descriptive writing

Language

Focused creating an image in the reader's mind  |Narrative writing

and describing a scene in detail

STRUCTURING A DESCRIPTION

Focused on character, setting and plot development with descriptive
elements as well as dialogue and action.

LANGUAGE FEATURES

1. A person

Cescribe a person (or two) in an imaginative way. create personality through the
[way they move, speak and react.

5. Overview

Zoom back out, returning to the bigger picture (wide/panoramic)

. Overview Describe the bigger picture (wide/panoramic) 1. Pun A joke exploiting the different possible meanings of a word ar
the fact that there are words which sound alike but have
2. Zoom in Focus on an object and describe it in detail {close up) different meanings
3. The senses Sights, sounds, smells, tastes, touch. - - - -
2. Symbol lAn object or action in a literary work that means more than

iisel, that stands for something beyond itself.

5. Linking theme

. Exposition

Repeated reference to an object, person or idea throughout.

|4 narrative device often usad at the beginning of a work that provides necessary
background information about the characters.

3. Onomatopoeia

14 word that imitates the sound it represents.

STRUCTURING A NARRATIVE 4. Euphemism

IAn indirect, less offensive way of saying something that is
lconsidered unpleasant

5. Personification

2 Inciting Incident

|4n event that begins the action/plot.

(3. Rising Action

Events leading up to the climax

A figure of speech in which an object or animal is given human
feelings, thoughts, or attitudes

opener

should then jump back in ime. Recount the events leading up to this first line.

0. Twist in the tale

Tell the story in a way that suggests one thing about a character only to surprise
the reader at the end.

4. Climax Most exciting moment of the story; tuming paint 6. Alliteration Repetition of consonant sounds
5 Falling Action Events after the climax, leading to the resolution 7. Metaphor A comparison of two things without using the word like or as.
. Resolution Ends the conflict and leaves reader content 8. Simile |4 comparison of two things using like or as
7. Cliffhanger |4 dramatic moment leaving suspense over what is to come
9. Hyperbole A figure of speech that uses exaggerafion to express stron
3. Flashback |4 method of namration in which present action is temporarily interrupted so that the gt_ i int K ghg xp a
reader can witness past events Emoton, make a point, or evoke numor
. The one sentence  |Start with a one-sentence paragraph or rhetorical question. Your next paragraph |4, Irony % contrast or discrepancy between what is stated and what is

really meant, or between what is expected to happen and what
actually does happen.

11. Connotation

1. Flipped narrative

Start with the end - the most dramatic moment (present tense) and then flashback
to the events leading up to it.

[The experience (associations) we bring to a word

12. Oxymoron A figure of speech in which apparently contradictory terms
2. A tale of two Tell the incident from one character's perspective and then tell the whele thing appear in conjuncl;ion
halves again from a completely different point of view. - - -
| SENTENCE UPGRADES 3. Extended MVhen a writer exploits a single metaphor or analogy at length
etaphor throughout a poem or story.

1. -Ing |Srabbing her bag. the woman stormed out of the shop. L2 — g po i

2. Similes Like a predator stalking its prey, the thief approached the baoy. 14. Imperatn_.re A command

3. Preposition Under the dark clouds, the lamppost gleamed brightly. 15. Declarative A statement

| 4. Adverb ICautiously, the girl reached out to touch the creature. - - - - - -
5 Connective Despite the weather, the girl plunged into the sea. 15. Pathetic fallacy A type of personification where emotions are given to a setting,

i

6. -Ed Petrified, the dog stood rooted to the spot. jn object or the weather.

7. Pair of adjectives Fale and bright, the sun cast its light across the forest below. 16. Emotive Language intended to create an emotional response.
|IB- Verb adwverb Ferched precariously on a thin free branch, a small robin sang. language

Knowledge Organiser

Year 10

English — Cycle 3
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Knowledge Organiser
Year 10

Design & Technology — Cycle 3

Wholegrain cereals have a higher nutritional value than processed cereals
Wholegrain cereal is grain left in its natural state.

The endosperm from wheat provides starch and protein.

Dietary fibre is found in wheat bran.

Milling wheat grain into flour is an example or primary processing.
Secondary processing of wheat is the making of food products using the
flour such as biscuits, sauce, pasta and cakes.

By law, the nutrients calcium, iron and the B vitamins (niacin and thiamin)
must be added to flour, this is known as fortification.

Wholemeal flour is made from the whole wheat grain, nothing is removed.
White flour has most of the bran and wheat germ removed.

Wheat provides energy in the form of starch

Wheat bran provides dietary fibre and is a source of B vitamins.

The more you knead dough or beat a mix with wheat flour the more gluten
will be formed. Ok for bread, not for shortcrust pastry, cakes or shortbread
biscuits.

Extraction rate: How much of the original wheat grain is in the flour. 100%
means that it is all the grain.

NSP: (non starch polysaccharide) indigestible carbohydrates found in plat
food, often called dietary fibre.

Phytic acid: A form of phosphorus which limits absorption of calcium and
iron in the body. Wheat stores the mineral phytic acid, it's present in the bran
of the grain. The acid will bind with both calcium and iron to form phytates
and this then limits the absorption of these minerals in the body.

Staple Foods: Staple foods are usually starchy foods that grow well and can
be stored for consumption throughout the year.

1Y PSD VI VUL VUMW ULSL TV VTS L

* Wholegrain *Brown *White
Nutritional Value of Wheat:
Wheat is a good source or starchy carbohydrate, found in the endosperm. It is also a good
source of protein and provides a range of vitamins and minerals. If the wheat still has the
bran it will provide dietary fibre in the form of (NSP). B vitamins are found in the bran layers.
Flour sold in the UK is fortified with calcium, iron and B vitamins.

*Granary *Stoneground *Organic

Processed wheat grain products:

Wheat Bran: Added to biscuits, cakes , muffins to increase dietary fibre.

Puffed wheat: Flaked, puffed and extruded wheat is used to manufacture breakfast cereals.
Semolina: Mainly used for making pasta.

Couscous: made from semolina grains

Burghul: Also known and bulgur or cracked wheat, key ingredient in tabouli and kibbeh, can
be used in soups, burgers and casseroles.

Additional learning and challenge activities

- Ensure you are able to explain the difference between primary and secondary processing

+ What does the term ‘extraction’ rate of flour mean?

- Can you explain the nutritional differences between a food product made with wholemeal
flour and one made with white flour?

- You need to know the key nutrients provided in cereals.

= Make sure you can explain how the nutritional value can be affected when cereal is
processed.

= Can you discuss the health benefits of a diet containing whole grain cereals?
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Key words

- Humid: damp, warm environment. Not a good environment for cereals to be
stored in; they need to be cool & dry.

- Best before date: When cereals should be consumed by.

- Maize: sometimes called corn. Staple food grown in South America, Asia &
Africa.

- Masa harina: finely ground corn flour treated with slaked lime; main
ingredient in corn tortillas.

- Beta- glucan: found in oats; lowers blood cholesterol.

- Coeliac disease: an auto immune condition where a person has an adverse
reaction to gluten.

Additional learning and challenge activities

» Do a poll to find out which breakfast cereals your class mates eat; which are the most popular?
Why do you think this is? Discuss the advantages & disadvantages of the most popular cereals;
are they healthy?

+ Research the name of the deficiency disease caused by lack of niacin (vitamin B3) where maize
(corn) is used as a staple food.

« Can you explain the difference between soluble and insoluble fibre?

- Get a map of the world and colour code where each crop is grown/ produced.

* Research into the most likely contaminants that can affect the quality of the cereal crops and
how they can be prevented.

= Create a dish using cone of the cereals listed on this page!
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Leaveo

Flowers

Fruits and
seeds

Fungi

AN A S M UDDT

sprouts
Cauliflower, broccoli

Peas, courgettes,
aubergine

mushrooms

nwvye

Above

Above

Above

Many fruits are seasonal (the
times of the year when the food is
at its peak, in terms of harvest,
flavour or cost)

There are four main groups of
fruit.Some fruits (bananas,
pineapple, mango) do not fit into

any of the categories and tend to
wsold as exctic or tropical fruits.

Hard

Soft or
Berry

Stone

Apples, pears

Strawberries,
raspberries,
blackberries

Plums,
cherries,peaches

Knowledge Organiser
Year 10

Design & Technology — Cycle 3

Room temperture,
do not refridgerate

fridge

Fridge. Room

temperature for /
faster rippening.




\-ICSI e I I d D 1D, I W\ IGllJI\-lly Al I VLU WL T
ultra heat treatment - heated for 1 second to 132 degrees. Makes
milk sterile (no bateria). Rapidly cooled and packaged. Lasts
longer than pasteurised milk.

Type Details

Whole 3.9 % full fat. Blue cap. Recommended for children
Semi-skimmed 1.7% fat. Half fat. Green cap

skimmed 0.1-0.3% fat. Red cap

[E-TE¥]

pressed

Soft (or
ripened)

unrippeded

Blue veined

nranancon~d

AU AT, 1T T oL

Camembert, brie, goats

Cottage cheese, cream
cheese, mascarpone

Stilton, danish blue

~rhAanon alinAae AanAd canrAaAaAda

Knowledge Organiser
Year 10
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pnospnorus, scaium
Vitamins - A, Dand Bsome C

Uses: flavour, colour,
texture and increased
nutritional value

Storage

Refrigerate between 0-5
degrees. Soft cheese use within
a few days. Hard cheese last
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Adepation [ U

Introduction to Ecosystems — Key Terms Trop|cal Rainforests Buttress Roots A set of roots which provide
further stability for a tree as the
A . t | " d f ol . | d soil is shallow.

n ecosystem is a natura sys.em made up of p .ar'lts, animals an Roots which provide support as
the environment. There are links between the living and non- they are anchored in the
living components (parts/sections) of an ecosystem. shallow soils.

Biotic components are the living features of an ecosystem such Red Leaves gt e e e
lant d . | sunlight. They act as a
as p a_n s andanimarts . . sunscreen by reflecting red
Abiotic components are the non-living factors such as climate light.
(temperature and rainfall), soil, water and light. They use other trees to climb
The organisms in ecosystems can be classed as up into the canopy to maximise
the exposure to sunlight.
consumers, decomposers or producers.
Producer is an organism that uses sunlight energy to produce Leaf Angling Leave are arranged at different
food. angles so that a plant avoids
. . . . hading it I .
Consumer is an organism that gets its energy by eating other SIS 5 G EEs
organisms — it eats producers or other consumers. Drip Tips Leaves have a waxy surface to
t eat d th h f
A food chain shows what eats what Location: Mostl th ; 4 Up to 23.5 either side. The rainforest Sl e D e
A food web shows lots of food chains & how they overlap. .oca lon: IVIoS yqn € equator an U[f) (0} D= (.EI er siae. . € rainrores off easily, ;;re;/elntmgthe
is more common in the southern hemisphere. It is not found in Europe or oL G ElEEE:

Antarctica. Examples include the Amazon Rainforest and the Borneo Epiphytes They live on the surface of
Rainforest. other plants.

Thin Bark The bark is thin and smooth as
the trees don’t need to prevent
moisture as there is plenty of
water in the air.

The case study we use is the Amazon Rainforest.

Rain almost every day, varying temperatures throughout the year from 252C-302C.

Very humid. Some months have over 300mm of rainfall. No real seasons.

Latosols. Poor quality, shallow and acidic soil. Iron oxide stains the top layer red. Heavy
rainfall washes away the nutrient layer. Generally infertile but the nutrient layer is
constantly being replaced and the plants roots are shallow therefore quickly absorbed.

\'[5:=6106 1 Orchid, Banana Tree, Bamboo Tree, Coconut Tree, Liana

Animals Pythons, Jaguars, Vampire Bats, Iguanas, Frogs, Macaws, Monkeys, Grasshoppers
Wood, Mining, Industry, Cattle Ranching, Medicine, Homes, Tourism
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Equations and not equations Knowledge Organiser

Topic/Skill Definition/Tips Example
1. Solve To find the answer/value of something Solve 2x —3 =7
Use inverse operations on both sides of Add 3 on both sides
the equation (balancing method) until you 2x =10
find the value for the letter. Divide by 2 on both sides
x=5
2. Inverse Opposite The inverse of addition is subtraction.
The inverse of multiplication is
division.
3. Rearranging | Use inverse operations on both sides of Make x the subject of y = Zx-1
Formulae the formula (balancing method) until you z
find the expression for the letter. Multiply both sides by z
yz=2x—1
Add 1 to both sides
yz+1=2x
Divide by 2 on both sides
yz+1
5=
We now have x as the subject.
4. Writing Substitute letters for words in the Bob charges £3 per window and a £5
Formulae question. call out charge.
C=3N+5
Where N=number of windows and
C=cost




Equations and not equations

5. Substitution

Replace letters with numbers.

Be careful of 5x2. You need to square first,
then multiply by 5.

a=3,b=2andc =5.Find:
1.2a=2%Xx3=6
2.3a—2b=3%x3-2%x2=5
3.7b> =5 =7x2%2—-5=123

6. Quadratic

A quadratic expression is of the form
ax? +bx +c

where a, b and ¢ are numbers, a # 0

Examples of quadratic expressions:
X2
8x2—3x+7

Examples of non-quadratic expressions:
2x3 — 5x2
9x -1

7. Factorising
Quadratics

When a quadratic expression is in the form
x% + bx + c find the two numbers that add
to give b and multiply to give c.

x2+7x+10=(x+5)(x +2)
(because 5 and 2 add to give 7 and
multiply to give 10)

x2+2x—8=(x+4)(x—2)
(because +4 and -2 add to give +2 and
multiply to give -8)

8. Difference

An expression of the form a? — b? can be

x?—25=(x+5)(x—5)

of Two factorised to give (a + b)(a — b) 16x2 — 81 = (4x + 9)(4x — 9)
Squares
9. Solving Isolate the x2 term and square root both 2x% =98
Quadratics sides. x? =49
(ax? = b) Remember there will be a positive and a x =47

negative solution.
10. Solving Factorise and then solve = 0. x2-=3x=0
Quadratics x(x—3)=0
(ax? + bx = x=00rx=3

0)




Equations and not equations

11. Solving Factorise the quadratic in the usual way. Solve x2 +3x—10=0
Quadratics by | Solve =0
Factorising Factorise: (x + 5)(x —2) =0
(a=1) Make sure the equation = 0 before x=-50rx=2
factorising.
12. A set of two or more equations, ecach 2x+y=7
Simultaneous | involving two or more variables (letters). 3x—y=8
Equations
The solutions to simultaneous equations x=3
satisfy both/all of the equations. y=1

13. Variable

A symbol, usually a letter, which
represents a number which is usually
unknown.

In the equation x + 2 = 5, x is the
variable.

14. Coefficient

A number used to multiply a variable.

It is the number that comes before/in front
of a letter.

6z

6 1s the coefficient
z 1s the variable

15. Solving
Simultaneous
Equations (by
Elimination)

1. Balance the coefficients of one of the
variables.

2. Eliminate this variable by adding or
subtracting the equations (Same Sign
Subtract, Different Sign Add)

3. Solve the linear equation you get using
the other variable.

4. Substitute the value you found back into
one of the previous equations.

5. Solve the equation you get.

6. Check that the two values you get satisfy
both of the original equations.

S5x+2y=9
10x + 3y = 16
Multiply the first equation by 2.
10x + 4y = 18
10x + 3y = 16
Same Sign Subtract (+10x on both)
y =2
Substitute y = 2 in to equation.
S5x+2x2=9
5x+4=9
5x =5
x=1

Solution: x =1,y = 2
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16. Solving
Linear and
Quadratic
Simultaneous
Equations

Method 1: If both equations are in the same
form (eg. Bothy =...):

1. Set the equations equal to each other.

2. Rearrange to make the equation equal
to zero.

3. Solve the quadratic equation.

4. Substitute the values back in to one of
the equations.

Method 2: If the equations are not in the
same form:

1. Rearrange the linear equation into the
formy =..orx =..

2. Substitute in to the quadratic equation.
3. Rearrange to make the equation equal
to zero.

4. Solve the quadratic equation.

5. Substitute the values back in to one of
the equations.

You should get two pairs of solutions (two
values for x, two values for y.)

Graphically, you should have two points of
intersection.

Example 1
Solve

y=x?—2x—5andy=x—1

x> —2x—-5=x—-1
x*—=3x—-4=0
x—4)x+1=0
x=4andx = -1

y=4—1=3and
y=—-1-1=-2

Answers: (4,3) and (-1,-2)

Example 2
Solvex? +y2 =5andx+y =3

y2—=3y+2=0
-Dly-2)=0
y=landy =2

x=3—1=2andx=3-2=1

Answers: (2,1) and (1,2)

17. Inequality

An inequality says that two values are not
equal.

a # b means that a is not equal to b.

7%#3

x#+0
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18. Inequality

x > 2 means X is greater than 2

State the integers that satisfy

symbols x < 3 means Xx is less than 3 —-2<x <4
x = 1 means X is greater than or equal to
1 -1,0,1,2,3,4
X < 6 means x is less than or equal to 6
19. Inequalities | Inequalities can be shown on a number line. o—
< 4
on a Number ! : !' : : ; £ >0
Line Open circles are used for numbers that are ') -
less than or greater than (< or >) ‘I T TTTTT1 I’
543210122345 x<?2
Closed circles are used for numbers that @ O
are less than or equal or greater than or | T TTTTTT>
equal (< or =) S4-324012345 —5<x<4

20. Graphical
Inequalities

Inequalities can be represented on a
coordinate grid.

If the inequality is strict (x > 2) then use a
dotted line.

If the inequality is not strict (x < 6) then
use a solid line.

Shade the region which satisfies all the
inequalities.

Shade the region that satisfies:
y>2x,x>1landy <3




Equations and not equations

MathsWatch References and Worksheet Links:

135a — solving equations

136 — Rearranging formulae

157/192 - Factorising and solving quadratic equations
158 — Difference of two squares

191 - Solving quadratics using the formula

162 — Solve simultaneous equations

211 - Solve simultaneous equations with a quadratic
139 — Solve linear inequalities

138 — Inequalities on a number line




Getting the most out of life

Knowledge Organiser

Topic/Skill

Definition/Tips

Example

1. Rounding

Find the place value you need to round to,
look one place to the right.

5 or more — round up

4 or less — keep the same

45.678 to 1 decimal place is 45.7

2. Rounding to
significant
figures

Significant means important. Find the
number of places that are significant (the
first digit that isn’t a 0 is your starting
point), look one place to the right.

5 or more — round up

4 or less — keep the same

Remember — keep the place value of the
original number

45.678

To 1.s.fis 50
To 2.s.fis 46
To 3.s.fis 45.7
To 4.s.fis 45.68

3. Estimating

When you are asked to estimate, round
each number to 1 significant figure, then
calculate.

Estimate 36.5 x 3.7
40x 4 =160

4. Circle

A circle is the locus of all points equidistant

from a central point.

(\
o




Getting the most out of life

5. Parts of a
Circle

Radius — the distance from the centre of a
circle to the edge

Diameter — the total distance across the
width of a circle through the centre.
Circumference — the total distance around
the outside of a circle

Chord - a straight line whose end points
lie on a circle

Tangent — a straight line which touches a
circle at exactly one point

Arc — a part of the circumference of a
circle

Sector — the region of a circle enclosed by
two radii and their intercepted arc
Segment — the region bounded by a chord
and the arc created by the chord

6. Areaofa
Circle

A = mrr? which means ‘pi x radius
squared’.

If the radius was 5cm, then:
A =m X 5% =78.5cm?

7.
Circumference
of a Circle

C = td which means ‘pi x diameter’

If the radius was 5cm, then:
C=nx10=314cm

8.7 (‘pi’)

Pi is the circumference of a circle divided
by the diameter.

=314




Getting the most out of life

9. Arc Length
of a Sector

The arc length is part of the circumference.

Take the angle given as a fraction over
360° and multiply by the circumference.

Arc Length = ;—zi XX 8=28.03cm

10. Areaof a
Sector

The area of a sector is part of the total area.

Take the angle given as a fraction over
360° and multiply by the area.

115
Area = oo XTTX 42 = 16.1cm?

MathsWatch References and Worksheet Links:

31/32/90 — Rounding
91 — Estimating
116-118 — Circles

149 — Arcs and sectors




Laws of Indices

Knowledge Organiser

Topic/Skill

Definition/Tips

Example

1. Square
Number

The number you get when you multiply a
number by itself.

1,4,9, 16, 25, 36, 49, 64, 81, 100, 121,
144, 169, 196, 225...
92 = 9 x 9 = 81

2. Square Root

The number you multiply by itself to get
another number.

The reverse process of squaring a number.

V36 =6

because 6 X 6 = 36

3. Solutions to | Equations involving squares have two Solve x? = 25
x?= .. solutions, one positive and one negative.
x=50rx=-5
This can also be written as x = +5
4. Cube The number you get when you multiply a | 1, 8,27, 64, 125...
Number number by itself and itself again. 22=2x2x2=8
5. Cube Root | The number you multiply by itself and Y125 =5

itself again to get another number.

The reverse process of cubing a number.

because 5 X 5 x5 =125

6. Powers of...

The powers of a number are that number
raised to various powers.

The powers of 3 are:

31=3
32=9
33 =27
3% = 81 etc.

7.
Multiplication
Index Law

When multiplying with the same base
(number or letter), add the powers.

a™ x at* = g™t

7°%x 73 =78
a? x a = a3
4x> x 2x8 = 8x13




Laws of Indices

a—m —

am

8. Division When dividing with the same base (number 157 = 15% = 153
Index Law or letter), subtract the powers. x%+x%=x’
20a'! + 5a3 = 448
a™ = q" = g™ ™"

9. Brackets When raising a power to another power, (y?)> = y10

Index Laws multiply the powers together. (63)* =612
(5x6)3 = 125x18

10. Notable | p = p? 999990 = 1

Powers p’=1

11. Negative A negative power performs the reciprocal. 3-2 _ i _ 1

Powers 32 9

12. Fractional
Powers

The denominator of a fractional power acts
as a ‘root’.

The numerator of a fractional power acts as
a normal power.

ar = (Va)"

NS 3
& -(7) -6 -=

13. Standard

A x 10

8400 = 8.4 x 103

Form

where1 < A <10, b = integer | 0.00036=3.6x10"*
14. Multiply: Multiply the numbers and add | (1.2 X 103) x (4 x 10°) = 8.8 x 10°
Multiplying or | the powers.
Dividing with | Divide: Divide the numbers and subtract | (4.5 x 105) + (3 x 10%) = 1.5 x 103
Standard Form | the powers.

15. Adding or
Subtracting
with Standard
Form

Convert in to ordinary numbers, calculate
and then convert back in to standard form

2.7 X 10* + 4.6 x 103
= 27000 + 4600 = 31600
=3.16 x 10*




Laws of Indices

MathsWatch References and Worksheet Links:
81 — Squares, cubes and roots

82/131/154 — Indices

83 — Standard form




Probably best, probably not

Knowledge Organiser

Topic/Skill

Definition/Tips

Example

1. Probability

The likelihood/chance of something
happening.

Is expressed as a number between 0
(impossible) and 1 (certain).

Can be expressed as a fraction, decimal,
percentage or in words (likely, unlikely,
even chance etc.)

2. Probability
Notation

P(A) refers to the probability that event A
will occur.

P(Red Queen) refers to the probability
of picking a Red Queen from a pack of
cards.

3. Theoretical

Number of Favourable Outcomes

Probability of rolling a 4 on a fair 6-

Probability Total Number of Possible Outcomes | sided die = %.
4. Relative Number of Successful Trials A coin is flipped 50 times and lands on
Frequency Total Number of Trials Tails 29 times.
The relative frequency of getting Tails
=2
50’
5. Expected To find the number of expected outcomes, | The probability that a football team
Outcomes multiply the probability by the number of | wins is 0.2 How many games would

trials.

you expect them to win out of 40?

0.2 X 40 = 8 games

6. Exhaustive

Outcomes are exhaustive if they cover the
entire range of possible outcomes.

The probabilities of an exhaustive set of
outcomes adds up to 1.

When rolling a six-sided die, the
outcomes 1, 2, 3,4, 5 and 6 are
exhaustive, because they cover all the
possible outcomes.




Probably best, probably not

7. Mutually
Exclusive

Events are mutually exclusive if they
cannot happen at the same time.

The probabilities of an exhaustive set of
mutually exclusive events adds up to 1.

Examples of mutually exclusive events:

- Turning left and right
- Heads and Tails on a coin

Examples of non mutually exclusive
events:

- King and Hearts from a deck of cards,
because you can pick the King of
Hearts

8. Sample
Space

The set of all possible outcomes of an
experiment.

9. Sample

A sample is a small selection of items from
a population.

A sample is biased if individuals or groups
from the population are not represented in
the sample.

A sample could be selecting 10 students
from a year group at school.




Probably best, probably not

Multiply going across a tree diagram.

Add going down a tree diagram.

10. Sample The larger a sample size, the closer those A sample size of 100 gives a more
Size probabilities will be to the true probability. | reliable result than a sample size of 10.
1. Tree Tree diagrams show all the possible Bag 2 ) vag &
Diagrams outcomes of an event and calculate their Z red
probabilities. i ,i i
- red <
All branches must add up to 1 when T = Tblack
adding downwards. L : “ 1
This is because the probability of oy t e
something not happening is 1 minus the - black <
probability that it does happen. N :Fﬂ blacl

2. Independent | The outcome of a previous event does not
Events influence/affect the outcome of a second
event.

An example of independent events
could be replacing a counter in a bag
after picking it.

3. Dependent | The outcome of a previous event does
Events influence/affect the outcome of a second
event.

An example of dependent events could
be not replacing a counter in a bag after
picking it.

‘Without replacement’




Probably best, probably not

4. Probability
Notation

P(A) refers to the probability that event A
will occur.

P(A’) refers to the probability that event
A will not occur.
P(A U B) refers to the probability that

event A or B or both will occur.

P(A N B) refers to the probability that
both events A and B will occur.

P(Red Queen) refers to the probability
of picking a Red Queen from a pack of
cards.

P(Blue’) refers to the probability that
you do not pick Blue.

P(Blonde U Right Handed) refers to the
probability that you pick someone who
is Blonde or Right Handed or both.

P(Blonde N Right Handed) refers to the
probability that you pick someone who
is both Blonde and Right Handed.

MathsWatch References and Worksheet Links:

58 — Outcomes

59 — Calculating probabilities

125 — Experimental probability

126 — Possibility spaces
151/175 — Tree diagrams




Big Factor Hunt

Knowledge Organiser

Topic/Skill Definition/Tips Example
1. Multiple The result of multiplying a number by an The first five multiples of 7 are:
integer.
The times tables of a number. 7,14,21,28,35
2. Factor A number that divides exactly into another | The factors of 18 are:
number without a remainder. 1,2,3,6,9,18
It is useful to write factors in pairs The factor pairs of 18 are:
1,18
2,9
3,6
3. Lowest The smallest number that is in the times The LCM of 3, 4 and 5 is 60 because it
Common tables of each of the numbers given. is the smallest number in the 3, 4 and 5
Multiple times tables.
(LCM)
4. Highest The biggest number that divides exactly The HCF of 6 and 9 is 3 because it is
Common into two or more numbers. the biggest number that divides into 6
Factor (HCF) and 9 exactly.
5. Prime A number with exactly two factors. The first ten prime numbers are:
Number
A number that can only be divided by itself 2,3,5,7,11,13,17,19, 23,29
and one.
The number 1 is not prime, as it only has
one factor, not two.
6. Prime A factor which is a prime number. The prime factors of 18 are:
Factor
2,3




Big Factor Hunt

7. Product of
Prime Factors

Finding out which prime numbers
multiply together to make the original
number.

Use a prime factor tree.

Also known as ‘prime factorisation’.

8. Venn
Diagrams

A Venn Diagram shows the relationship
between a group of different things and
how they overlap.

You may be asked to shade Venn Diagrams
as shown below and to the right.




Big Factor Hunt

9. Venn
Diagram
Notation

€ means ‘element of a set’ (a value in the
set)

{ } means the collection of values in the
set.

& means the ‘universal set’ (all the values
to consider in the question)

A’ means ‘not in set A’ (called
complement)

A U B means ‘A or B or both’ (called
Union)

A N B means ‘A and B (called
Intersection)

Set A is the even numbers less than 10.
A=1{2,4,6,8}

Set B is the prime numbers less than
10.
B=1{2,3,57}

AUB=1{2,3,4,5,6,7,8}
ANB= {2}

MathsWatch References and Worksheet Links:

28 — Factors, multiples and primes

79/80 — HCF/LCM
78 — products of primes

127 — Venn diagrams
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1950s and

Conventions of Pop: Rock 'n’ Roll 1960s

Vocals (usually

* Forte Male) e Elvis Presley
% Crescendo
% Harsh Timbre Electric Guitar e Chuck Berry
% Fast Tempo (Allegro) Bass Guitar « Bill Haley and His Comets
< Verse/chorus _

structure Drum Kit e The Beatles
»  Solo (Usually E. Guitar) Backing VOCGIS (ear‘ly r'ecor'dmgs)
< Repetition

. Saxophone
% Range in Pitch
% Small Vocal Range Trumpet
% Catchy Melody
< Walking Bassline Lyrics and Function
% Chords
< Back Beat Rock 'n’' Roll music's Lyrics light-hearted are about fun and good times.
* H honi
omophonic Rock 'n' Roll music was enjoyed by the youth of the 1950s and 1960s. K

% 4/4 (4 beats in a bar)
% 12 bar Blues Rock 'n’ Roll music is a Dance music, designed to be Danced to.
% Primary Chords '
< Riff




1970s, 1980s,

Conventions of Pop: Pop Ballads |[Ests

()

Verse/Chorus
Structure
Piano (quiet)

crescendo/diminuen

do

Soft/Clean Timbre
Slow Tempo (adagio)

Repetition
Range in Pitch
hords

Broken chords
(arpeggio)
Monophonic
Homophonic
Polyphonic

3/4 (3 beats ina
bar)

4/4 (4 beats ina
bar)

Ad lib vocal
(Improvised)
Vocal Riffs

 Vocals
(Vibrato and 1970s e The Carpenters

Melisma/Syllabic) e Elton John

« Piano 1980s e Whitney Huston
« Strings e Bonnie Tyler
e Drum Kit

1990s e Sinead O'Connor
« Synthesiser

 Saxophone

Lyrics and Function

Pop Ballads’ Lyrics focus on the theme of Love and Loss.

Pop Ballads were commercially successful and continue to sell well foday.

Pop Ballads could be danced to but also received a lot of radio play as
people identified with the emotional lyrics.

All the musical elements in a Pop Ballad are exploited to convey emotion.




Conventions of Pop: Rock Anthems

0 Subgenre

0 Harsh/husky Timbre
O Riff

0 Intfro

0 Verse/Chorus structure
0 Power Chord

0 Powerful Lyrics

0 Technology

0 Repetition

0 (Small) Range in Pitch
0 Catchy Melody

0 Bassline

0 Chords

0 Back Beat

0 Homophonic

04/4 (4 beats ina bar)

« Vocals
o Electric Guitar *Queen
o Lead Guitar e Guns and Roses

e Rhythm Guitar «Bon Jovi

e Bass Guitar )
o Led Zeppelin
¢ Drum Kit

e Amplification

Lyrics and Function

Rock Anthems'’ Lyrics are powerful and often contain themes such as

Freedom and Love.

Rock Anthem Bands and Artist performed in stadiums fo large numbers
of fans in the 1970s and 1980s.




Conventions of Pop: Solo Artists

¢ Dynamics

0 Melisma

¢ Vibrato

0 Growl

0 Rubarto

0 Crescendo

0 Range in Pitch
0 Catchy Melody
0 Bassline

0 Chords

04/4 (4 beats in a bar)

« Solo Vocals

« Backing Vocals
« Piano

* Keyboard

e Strings

* Guitars

e Drum kit

e Use of Technology

» Madonna
 Michael Jackson
« Kylie Minogue

« Beyoncé

« KT Tunstall

« Adele

e Taylor Swift

The popularity of Solo artists has increased in recent decades.
Fans are interested in both the music and artist’s life.

Solo artists often write their own music and take influence from

many genres when crafting their songs.




Extract 1 = Roll Over Beethoven by Chuck Berry

Conventions of Pop: Exam Question

Extract 2 = Misirlou by Dick Dale

Compare and contrast the two extracts from the Rock ‘n” Roll Genre. You may wish to refer to;
tempo, dynamics, structure, timbre and any other musical elements you feel are important. [5]

Extract 1

Extract 2
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Year 10
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Spanish



7.1G Reutilizar, reducir, reciclar

ahorrar

la basura

la bolsa de plastico
el cartén

cerrar

el contenedor
envez de

intentar

la lata

el malgasto

el papel (reciclado)
la papelera

la pila

el plastico
ponerse

los productos quimicos
el proyecto
recargable

reciclar

reutilizar

la Tierra

tirar

tratar de

el vidrio

to save
rubbish
plastic bag
cardboard

to shut, to close,to turn off (tap)

container

instead of

to try to

tin, can

waste

(recycled) paper
wastepaper basket
battery

plastic

to put on (clothes)
chemicals, chemical products
project

rechargeable

to recycle

to reuse

Earth

to pull, to throw away
to try to

glass

Knowledge Organiser
Year 10

Spanish — Cycle 3



Knowledge Organiser
Year 10

Spanish — Cycle 3

7.1F Protegiendo el medio ambiente

la basura rubbish

la bombilla (low-energy) light bulb
(de bajo consumo)

el combustible fuel

combatir to fight, to combat

la contaminacién air pollution
atmosférica

desaparecer to disappear

el desastre disaster

desconectar to disconnect/unplug/switch off

deshacer to undo

los desperdicios rubbish, refuse, waste

la especie species

incluso even

inquietante worrying

luchar to struggle, fight

la medida measure, means

medioambiental environmental

el motor engine

los residuos refuse, waste, rubbish

salvar to save



7.7H Problemas ecologicos

acercarse a
el agujero

la aldea

alejar

alejarse de
amenazar

arruinar

el atasco

el ave (marina) (fem.)
el calentamiento global
la capa de ozono

el casco

el centenar

la central eléctrica

la circulacion
constituir

cortar

el efecto invernadero
extender

frenar

el humo

el huracan

el incendio

la lluvia

la mancha

la marea negra

la muerte

el nivel

el petrolero

el/la pescador/a

el planeta

to approach
hole
(small) village

to move (something) further away

to move further away from

to threaten

to ruin

traffic jam, hold-up
(sea) bird

lobal warming
ozone layer

helmet, hull (of ship)
about a hundred
power station

traffic

to constitute

to cut, to cut off
greenhouse effect
to spread, to stretch
to brake, to put a stop to
smoke

hurricane

fire

rain

stain

oil slick

death

level

oil tanker
fisherman/fisherwoman
planet

prever
rescatar
el riesgo
la salud
la selva
sefialar
la sequia
vagar

el viento

to foresee

to rescue

risk

health

tropical forest, jungle

to indicate

drought

to wander about, to float around
wind

Knowledge Organiser

Year 10

Spanish — Cycle 3
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LUDTU U WU PALRAEIIE, ©.5. LARS-away Pissa

boxes

Knowledge Organiser
Year 10

Design & Technology — Cycle 3

Tracing thin, translucent paper
making copies of drawings
paper high cost
Cartridge good quality white paper
available in different weights
paper general purpose work
can be used to make simple models
medium cost
Bleedproof smooth, hard paper
used with water-based and spirit-based
paper Fole s s

Foil lined *  quality cardboard with a aluminium foil lining
board L ideal for ready made meals or take away meal
cartons
N The foil retains the heat and helps keep the food
warm
Foam core |- very light, very stiff and very flat.
board . It has a white, rigid polystyrene foam centre,

with smooth white paper laminated onto both
faces.
It is easy to cut with a knife, a mount cutter or

P I T T | BT Sy

Fdper dia wdcing
Tracing 70 gsm Tracing 4
Paper
Sugar Paper 90ssm Cheap 2
mounting
work
Inkjet/Photo 150- Photos/Pres 9
paper 230gsm entations
Board (Card) 230-750 Model- 5
microns making
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boxes

Knowledge Organiser
Year 11

Design & Technology — Cycle 3

Tracing thin, translucent paper
making copies of drawings
paper high cost
Cartridge good quality white paper
available in different weights
paper general purpose work
can be used to make simple models
medium cost
Bleedproof smooth, hard paper
used with water-based and spirit-based
paper Fole s s

Foil lined *  quality cardboard with a aluminium foil lining
board L ideal for ready made meals or take away meal
cartons
N The foil retains the heat and helps keep the food
warm
Foam core |- very light, very stiff and very flat.
board . It has a white, rigid polystyrene foam centre,

with smooth white paper laminated onto both
faces.
It is easy to cut with a knife, a mount cutter or

P I T T | BT Sy

Fdper dia wdcing
Tracing 70 gsm Tracing 4
Paper
Sugar Paper 90ssm Cheap 2
mounting
work
Inkjet/Photo 150- Photos/Pres 9
paper 230gsm entations
Board (Card) 230-750 Model- 5
microns making
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Key Terms Knowledge Organiser — Cell Structure Diagrams
Eukaryotic cells Cells that contain a nucleus Ova Eggs
Eukaryote An organism that is made of eukaryotic cells Axon The extension of a nerve cell along which the
Prokaryotic cells [Single-celled organisms that do not contain a nucleus electrical impulses travel :
DNA Deoxyribonucleic acid — the genetic information found| |Phloem Tubes of living cells that carry sugars to all cells in
in all living organisms plants :
Ribosome A cell organelle that makes proteins Encton A i oscons thet uses dlecirons n plate of Taht to
Diffusion The net movement of particles form an area of high Resolution The smallest distance between two separate points
concentration to an area of lower concentration
Organelle A part of a cell with a specific function AetalTnage = Tnge iz Plasmid
Mitochondrion A cell organelle in which respiration occurs I I igs
Chloroplast A cell organelle in which photosynthesis occurs Actud Zmoge
. . . . Image Size = Actual x Magnification 0
Cytoplasm g;:zl(lzzlJ rI|ke substance in cells where chemical reactions / A M\ N /ﬁ\
Nucleus A cell organelle found in eukaryotes containing their

genetic material

Cell membrane

Structure surrounding the cell that controls what
moves in and out of the cell

Found in plant cells, filled with cell sap, keeps the cell

Vacuole .
turgid
Made from cellulose and provides structural strength
Cell wall .
the some cells (not animal cells)
Photosynthesis Chemical react_lon that happens in chloroplasts that
stores energy in glucose
Turgid Describes a swollen cell
Bi Describes a shape with a dip that curves inwards on
iconcave

hoth sides

Animal cell

Flagellum
(not always

Cell
membrane

Cytoplasm

prasent)

Cell membrane

L y |




Knowledge Organiser — Cell Transport

Active Transport

Temperature * Higher temperature = Diffuse Faster
surface Area = Larger surface = Diffuse Faster
e en e st e = Higher Gradient =* Diffuse faster

A il o = = Smaller particles = Diffuse faster




Key Terms

Knowledge Organiser — Infection and Response

Diagrams

Infectious

Describes a pathogen that can easily be transmitted, or an
infected person who can pass on the disease.

Double blind trials

A medical experiment in which the patient and doctors
do not know who has been given the drug and who
has been given the placebo.

Vector An animal that spreads a communicable disease. ~ .
— - - - Placebo A medicine that has only psychological effects.
o A group of medicines, first discovered by Alexander Fleming, -
Antibiotic that kill bacteria and fungi but not viruses. Phagocytes A type of white blood cell that engulf pathogens.
. A polymer made from sugars that forms the cell walls of fungi |-YMmPhocytes A type of white blood cell that produce antibodies.
Chitin and the exoskeleton of insects. Highly specific Y-shaped proteins that are produced by
Hyphae Branching filaments of a fungus that spread out. Antibodies thr;?r:qn?nn;%rﬁi sb;;sc’icsm to help stop intruders from
. A communicable disease, caused by a protest transmitted in '
Malaria . .
mosquitos, which attacks red blood cells. S PP T—
Insecticide  |A chemical that Kills insects. = o ) -
L Antibacterial enzymes found in your tears to prevent eye ,9 = 3G ¥
ysozymes |, : = T :
infections. 2| = S & f
. Tiny hair-like projections from ciliated cells that waft mucus |G W E I
Cilia w | 9 -
out of the gas exchange system. 9|2 > < Il’
. A protein on the surface of a pathogen that your antibodies =] I
Antigen : : 0 1 1 Y
can recognize as foreign. n .
Antitoxin A protein produced by your body to neutralize harmful toxins G ,r
produced by pathogens. I‘E Primary ,r
A medicine containing an antigen from a pathogen that = mEFf””bL ¥
Vaccine triggers a low level immune response so that if you become M\“x_.,____
infected later your body can respond more quickly to the TIME
pathogen. ) ) _ _
L A substance applied to the skin or another surface to destroy Primary antibody response: the antibady concentration
Antiseptic pathogens rizes gradually and peaks about 2 weeks after vaccination.
Anaesthetic A drug that stops all pain sensation and can be local or Secondary antibody response: the antibody concentration

general.

Efficacy

How effective a drug is.

rizes quickly, and the responsze iz more intense. The antibody
concerntration remains higher far longer.




Key Terms

Knowledge Organiser - Bioenergetics

Endothermic
reaction

A reaction that requires energy to be absorbed to work

Photosynthesis

The process by which plants use sunlight to produce glucose.
Happens in chloroplasts

Limiting factor

Anything that reduces or stops the rate of a reaction

Yield

The amount of an agricultural product produced

The process by which living things release energy from

Respiration glucose. Happens in mitochondria
Aerobic In the presence of oxygen

Oxidation A reaction that uses oxygen

Exothermlc A reaction that gives out thermal energy
reaction

Anaerobic In the absence of oxygen

Oxygen debt

The amount of extra oxygen the body needs after exercise to
break down lactic acid

Fermentation

The chemical breakdown of glucose into ethanol and carbon
dioxide by respiring micro-organisms such as yeast

Metabolism

The sum of all the chemical reactions that happen in an
organism

. Anaerobic Respiration

In animals

Glucose e—— Lactic Acid + energy

In plants & fungi
GlUCOSE m—p Ethanol + Carbon Dioxide + energy

Diagrams



Key Terms Knowledge Organiser — Atomic Structure and the Periodic Table Diagrams

Atom A particle with no electric charge made up of a nucleus Halogens The elements in Group 7 of the periodic table.
containing protons and neutrons and surrounded by electrons. |pjatomic molecule |A molecule containing 2 atoms.

Proton A positively charged particle found in the nucleus of an atom. |Halides Compounds made from Group 7 elements.

Neutron A neutral particle found in the nucleus of an atom. . More than one substance that are not chemically

- - Mixture

Electron Negatively charged particles found on energy levels (shells) bonded.
surrounding the nucleus inside atoms. Solvent The liquid that a solute dissolves in.

Nucleus Central part of an atom containing protons and neutrons. Solution A solute dissolved in a solvent.

Energy level [The region an electron occupies surrounding the nucleus inside [Soluble A substance that will dissolve.

(shell) an atom. Insoluble A substance that will not dissolve.

Atomic . Solute The solid that dissolves in a solvent.

number Number of protons in an atom.

Mass number

Number of protons plus neutrons in an atom.

Atoms with the same number of protons but a different number

Isotope
of neutrons.
. The average mass of atoms of an element taking into account
Relative . . .
atomic mass the mass and amount of each isotope it contains.
RAM = Total mass of atoms / total number of atoms
Electronic The arrangement of electrons in the energy levels of an atom.
structure
Ion An electrically charged particle containing different numbers of
protons and electrons.
Group The name given to each column in the periodic table.
Element A substance containing only one type of atom.
C A substance made from different elements chemically bonded
ompound
together.
Period The name given to a row in the periodic table.
Alkali metals [The elements in Group 1 of the periodic table.

Noble gases

The elements in Group 0 of the periodic table.




Key Terms

Knowledge Organiser — Bonding, structures and the properties of matter

Diagrams

Giant Lattice

Ionic substances are made up of a giant lattice of positive and
negative ions in a regular structure.

Ionic bonding

The electrostatic attraction between positive and negative ions

Molecule

Particle made from atoms joined together by covalent bonds

Covalent bond

Two shared electrons joining atoms together

Intermolecular
forces

Weak forces between molecules

Long chain molecule made from joining lots of small

Polymer molecules together by covalent bonds
Monomer The building block (molecule) of a polymer
Delocalised Free to move around
Metallic The attraction between the nucleus of metal atoms and
bonding delocalized electrons
Malleable Can be hammered into shape

A mixture of a metal with small amounts of other elements,
Alloy

usually other metals
States of These are solid, liquid and gas
matter

Family of carbon molecules each with carbon atoms linked in
Fullerenes .

rings to form a hollow sphere or tube

Substance that speeds up a chemical reaction but is not used
Catalyst

upin it

lonic bonding and

Structure of Monomers and Polymers
MONOMER

A monomer is a small molecule.

POLYMER

A polymer is a long-chain molecule made up of a repeated pattern of monomers.

free electrons from outer
shells of metal atoms

Metallic
structure

metal ions

structure



Key Terms

Knowledge Organiser — Quantitative Chemistry

Relative atomic
mass

The average mass of atoms of an element, taking into account
the mass and the amount of each isotope it contains.

Relative
formula mass

The sum of the relative atomic masses of all the atoms in the
formula.

Mole

Measurement of the amount of a substance.

Avogadro The number of atoms, molecules or ions in one mole of a
constant given substance (6.02x10%%).
Thermal Reaction where high temperature causes a substance to break
decomposition [down into simpler substances.
E When the amount of a reactant is greater than the mount that

Xcess

can react.

o The reactant in a reaction that determines the amount of
Limiting . .
reactant products formed. Any other reagents are all in excess and will

not react.

Mass measured
in grams

Number of
moles

mass

Gram formula mass
Formula (mass of 1 mole)

moles mass

Diagrams



Key Terms Knowledge Organiser - Chemical Changes
SR:;;:wa An arrangement of metals in order of reactivity Pmﬁji"m modmcie K
soqium MNa
Displacement |Reaction where a more reactive element takes the mag:;'gs: fu:'
reaction place of a less reactive element in a compound Tl A,E
I A reaction in which a substance loses electrons (gains carbon ¢
Oxidation zinc Zn
OXygen) iron Fa
. Reaction in which a substance gains electrons (loses tin sn
Reduction lead
OXygen) hvdro:zn I:h
Ore A rock from which a metal can be extracted for profit copper Cu
silvar Ag
. Solution with a pH less than 7; produces H* ions in SO .l
Acid water platinum least reactive pt
L =]
. Solution with a pH more than 7; produces OH ions in L
Alkali s
water .
Aqueous Dissolved in water
Strong acid  |Acid in which all the molecules break into ions in water "
. Acid in which only a small fraction of the molecules =2
Weak acid L .
break into ions in water
. A solution in which there is a small amount of solute
Dilute .
dissolved
Concentrated |A solution in which there is a lot of solute dissolved

Neutralisation

A reaction that uses up some or all of the H* ions from
an acid

Electrolysis |Decomposition of ionic compounds using electricity
Electrolyte  |A liquid that conducts electricity

Discharge Gain or lose electrons to become electrically neutral
Inert Electrodes that allow electrolysis to take place but do

electrodes

not react themselves

Acid + Alkali -> salt + water
Metal + acid -> salt + hydrogen
Metal oxide + acid -> salt + water
Metal carbonate + acid -> salt + water + carbon dioxide

Diagrams



Knowledge Organiser — Energy Changes

Knowledge Organiser - Energy Changes

Exothermic
reaction

Reaction where thermal energy is transferred from the
chemicals to the surroundings and so the temperature
increases

Exothermic
reaction

Reaction where thermal energy is transferred from the
chemicals to the surroundings and so the temperature
increases

Endothermic

Reaction where thermal energy is transferred from the
surroundings to the chemicals and so the temperature

Endothermic

Reaction where thermal energy is transferred from the
surroundings to the chemicals and so the temperature

i r ion
reaction decreases eactio decreases
Activation . . Activation . .
icles must have to react The minimum ener articles must have to react
energy The minimum energy part ust have to rea eneray gy p
Activation A Activation
4  energy energy T
== =
g >
] ]
= c
L ol L __
= Reactants = Products
= /" E *. Bnergy
a F_ ¥ ahsorbed
= | energy . *----- =
o | roleased Products © | Reactants
o o
>

- >
Reaction Progress

Reaction Progress

Exothermic
reaction

Endothermic
reaction




Key Terms Knowledge Organiser - Formulae and equations Diagrams

Diatomic .
A molecule containing two atoms
molecule
Spectator Ions that do not take part in a reaction and do not
ions appear in the ionic equation for the reaction
Ionic Balanced equation for reaction that omits any spectator
equation ions

Common Reactions
Element + oxygen -> oxide of element
Eg Calcium + oxygen -> calcium oxide
Compound + oxygen -> oxides of each element in compound
Eg Methane + oxygen -> carbon dioxide + water
Water + metal -> metal hydroxide + hydrogen (for metals that react with water)
Eg water + sodium -> sodium hydroxide + hydrogen
Acid + metal -> salt + hydrogen
Eg Hydrochloric acid + magnesium -> magnesium chloride + hydrogen
Acid + metal oxide -> salt + water
Eg Sulphuric acid + copper oxide -> copper sulphide + water
Acid + metal hydroxide -> salt + water
Eg nitric acid + potassium hydroxide -> potassium nitrate + water
Acid + metal carbonate -> salt + water + carbon dioxide
Eg hydrochloric acid + calcium carbonate -> calcium chloride + water + carbon dioxide
Acid + ammonia -> ammonium salt
Eg nitric acid + ammonia -> ammonium nitrate

Half Equations

Feu + Cu?* —> Fe?* +Cuy

Oxidation Half-Equation:

Fe(s) — Fe?* + 2e

Reduction Half-Equation:

Cu?* g + 280 —  Cu(s)



Key Terms

Knowledge Organiser - Energy

Diagrams

Specific heat

The energy needed to raise the temperature of 1kg of a substance

capacity by 1°C.
To scatter in all directions or to use wastefully. When energy has
Dissipate been dissipated it means we cannot get it back. The energy has

spread out and heats up the surroundings.

Non-renewable
energy resources

Energy resources which will run out, because they are finite
reserves, and which cannot be replenished.

Renewable
energy resources

Energy resources which will never run out and (or can be)
replenished as they are used.

Alternative
energy resource

Resources other than fossil fuels. The resources may or may not be
renewable. Nuclear power is not a renewable energy resource, but
tidal power is. Alternative energy resources do not contribute to
global warming.

Fuel produced from biological material. Biofuels are provided by

Biofuel trees such as willow that can be grown specifically as energy
resources. % X

Energy Equations i
Efficiency (%) = (useful energy out + total energy in) x 100.
GPE = mgh Gravitational Potential Energy = mass x gravity x height.
E. = Yke? Elastic potential energy = 0.5 x spring constant x extension?
KE = YAmv? Kinetic Energy = 0-5 x mass x velocity?.
W=Fxd work done = force x distance.
W=E work done = energy transferred.
P=E+t power = energy + time.
E=cxmx6 energy = specific heat capacity x mass x change in temperature.

A coal-fired power stafion

Steam is cooled
in cooling towers
Generator
makes
eleciricity
\

Watber is turned o
skteam in the boiler

.

Transformer
changes the

voltags

Steam turns the turbines

|
|

Coal is burnad

in the furnace



Key Terms Knowledge Organiser — Electricity Diagrams
Z%:p;:?cle A measure of the electrical work done by a cell (or other power supply) as charge flows g e = L
(p.d.) round the circuit. Potential difference is measured in volts (V). m
Electric A flow of electrical charge. The size of the electric current is the rate at which electrical ~ ~
current charge flows round the circuit. & % &
Resistor A component that acts to limit the current in a circuit. When a resistor has a high [ Lo | [ votumete | [ mmeter |

resistance, the current is low. .
Directly When two quantities are directly proportional, doubling one quantity will cause the other — @ B ¢
proportional ql_Jantlty WI'|| cause the other quantity to_ d_ouble. When a graph is plotted, the graph line
will be straight and pass through the origin.
Inversely  (When two quantities are inversely proportional, doubling one quantity will cause the other Iﬁ ), g,
proportional |quantity to halve
Ohmic The current flowing through an ohmic conductor is proportional to the potential difference
across it. If the p.d. doubles, the current doubles. The resistance stays the same. —onvo— —0 o— H/' o—o
. [The current flowing through a non-ohmic resistor is not proportional to the potential Variable d.c.
N0n-0hmIC . . . . . power supply
difference across it. The resistance changes as the current flowing through it changes.
P = V X I pOWEI’ = VOItage X CUu rrent- A resister at constant A filament lamp. A diode.
. temperature.
V=IxR voltage = current x resistance. i
. Cumrent Cument Cumrent

Q=Ixt charge = current x time.

E=VxQ energy = voltage x charge. i i’ i’

E=VxIxt energy = voltage x current x time. Voltage Voltage  ——— Voltage

Vo, Np, transformer ; ;
"g’g Ng equation

Total cost = number of units x cost per unit.




Key Terms

Equations
p=m/v

AE =mc AO
E=mL

Temperature

Knowledge Organiser — Particle Model of Matter

Density = Mass + volume

Change in thermal energy = mass x specific heat capacity x temperature change

Energy required to change state = mass x specific latent heat

Heating Curve
Temperature vs. Time

Arrangement of
particles

Movement of particles

Diagram

Boiling Heating Gas
Heating Liquid
Melting 2Hq
Heating Solid
Time

T [

Close together

Regular pattern

Vibrate on the spot

Close together

Far apart

Random arrangement  Random arrangement

Mowe around each Move quickly in all
other directions
009020
@0 000 @

Diagrams



Key Terms Knowledge Organiser — Atomic Structure
A positively charged particle found in the nucleus of an
Proton Alpt
atom. pha :
235 = decay by releasin
Neutron |A neutral particle found in the nucleus of an atom. 92 U an alpha particle &
Electron Negatively charged particles found on energy levels (shells) .HL,_ _
surrounding the nucleus inside atoms. 14 | decay by ’9'3?5'"9_) Og
Atomic . Gamma 6 an beta particle -1
Number of protons in an atom. -
number AYaAVa® .
Mass 235  decay by releasing >
Number of protons plus neutrons in an atom. 92 a gamma wave
number
Atoms with the same number of protons but a different )
Isotope number of neutrons. Paper Aluminium Lead
Alpha .
: A particle formed from two protons and two neutrons.
particle
Beta_ A fast moving electron.
particle
ga;mma An electromagnetic wave.
Geiger-  |A device which detects ionizing radiation. An electronic
Moller counter can record the number of particles entering the
(GM) tube[tube.
The time taken for the number of nuclei in a radioactive
Half-life |isotope to halve. In one half-life the activity or count rate of
a radioactive sample also halves.
1
Becquerel |An emission of 1 particle per second

(1Bq)

4

0
0

¥

Diagrams
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