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HT1¢ Writing

Subject The subject of a sentence is the person, place, thing, or idea Coordinating Conjuncti Conjunctions that connect words or groups of words that are equal in
that performs the action or is being described in the sentence. ons structure. Example: and, but, or, nor, for, so, yet, therefore
Abstract Noun A noun that names an idea, feeling, or quality something you Subordinating Conjuncti  Conjunctions that connect a dependent clause to an independent clause.
can't touch. Example: Stillness, love, jealousy ons Example:because, although, since, unless,while, if
Main Clause Can stand alone as a sentence and contains a subject and a verb, Correlative Conjunction  Connectives that work in pairs to connect equal elements. Example:
and it expresses a complete thought. s MRq6 WIIBRGE sU0YI AWOYqWYUG! stoAe qluc at Y
Introductory Phrase A group of words at the beginning of a sentence that Adjective A word that describes or modifies a noun. Example: Golden.

provides background or context for the main part of the sentence. It is
usually followed by a comma.

Subordinate Clause A group of words with a subject and a verb, but it does not express a complete

Pathetic Fallacy Pathetic fallacy is a type of personification where human emotions thought and cannot stand alone as a sentence.

aeNR2 JU0WgYWU¢cqel YWYl Wa6JWs 1J¢c aqd il

the atmosphere of a scene. Predicate Verb This tells what the subjectdoes oris. It includes themain verb and any helping
@ A word (not a pronoun) used to identify people, places, or words. Example: The peakswere covered in thick white snow.

things. Example:The peakswere covered in thick white snow. Adverb Describes or modifies a verb, adjective, or another adverb. Example: The
Complete thought The sentence must express @lear and complete idea . If it leaves ‘ snow glistened brilliantly in the golden morning sun.

yens i sl LR U o L_IJs 0ca W6 ¢ G GIJUiEtHpleToer LLF Preposition A word that shows the relationship between a noun (or pronoun) and other words in

peakswere covered in thick white snow. o . . .

a sentence, often describing position, direction, time, or manner. Example: In,

Simple sentences A sentence with one independent clause. It needs under, over, beyond, within.

one subject, one verb and it needs to be a complete thought. ; o . . . ’ o )

Example: The air was crispnd warm. Subject Thisiswhoorwhatq 6 J Wt WUqUDUHAIJLWRt We HY 2 qOWf qkt LWet
Compound sentences A sentence with two or more independent clauses, joined by Personification Human qualities are given to animals, objects, or ideas.

a coordinating conjunction (like and, but,or, so). Example: The snow Example: The towering peaks were silent guardians of the sky.

fell quietly, and the wind howled through the trees.

Complex sentences Acomplex sentence hasone independent clause and at least
one dependent clause , joined by asubordinating
conjunction (like because, although, since, when, if,
while). Example: Although snow capped the mountains, the sun
warmed the valley below.

Verb Phrase A group of words that includes anain verb and one or
more helping (auxiliary) verbs. Example:Shehas been studyingll
night.
Conjunctions Words that connect other words, phrases, or clauses in a 1

sentence. Example:and, but, or, so, yet, for, nor



HT1¢ Writing

Questions Questions

1. Write an example of a common noun. 1.  Write three examples of conjunctions.

N

i 6¢caqkt Waqd6 1l Wi RnniJl WJURIIWAHI qs 1J1J Owe Wel YGIJI L 2 What type of conjunctionsconnect words or groups of words that are equal in structure?

3.  Write an example of a proper noun. 3.  What type of conjunctions are these?
DRq6 I BYl AWUNRq6 I BUYI AWUOYquWYUG! stOHe qic Gt Y
4. Whatis a collective noun?

i What type of conjunctions are these?
5. What is another name for a noun that you can see, hear, touch, smell or taste called? _ -
because, although, since, unless, while, if

6. What is a complete thought?
5.  Which device has been used in this sentencePhe towering peaks were silent guardians of the sky.
7. Whatis a simple sentence?

8 Y T m— 6. What type of adjective is this an example of?/ell-known.

Althoughsnow cappedhe mountains, the sun warmed the valley below. _ _ _ _
7.  Which part of this sentence is the Predicate Verb?

9. What type of sentence is this? The peaks were covered in thick white snow.
The snow fell quietly, and the wind howled through the trees.

8.  Which word is an adverb in the below sentence?
10. What is a group of words that includes anain verband one or morehelping (auxiliary) The snow glistened brilliantly in the golden morning sun.

verbs?

9.  Which is the preposition in this sentence?

The sun shone over the beautiful, clear seascape

10. Which is the subject of this sentence?

The peaks were covered in thick white snow.
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HT2¢ Reading: Dracula

Term

Foreboding

Exposition

Patriarchy

Archetype

Power

The New Woman

The Angel in the House

Atmosphere

Symbolism

Imagery

Ominous

Definition

A feeling that something bad will happen; fearful apprehension.

The insertion of background information within a storynarrative
about a story's events, settings, characters etc.

A system of society or government in which men hold the power ai
women are largely excluded from it.

A very typical example of a certain person or thing.

Possession of control, authority, or influence over others.

A term used to describan independenteminist ideal that became
popular in the late 19 century and influenced feminism in the 20
century.

The traditional Victorian woman who should be meek, pure and
obedient.

The tone or mood created in a piece of literature.

The use of symbols to express ideas or qualities.

Visually descriptive or figurative language.

Giving the worrying impression that something bad is going to hap

Physiognomy

Grotesque

Relentless

Malevolent

Explicit characterisation

Implicit characterisation

Allegory

Rising Action

A person'sfacial features or expression,especiallywhen regarded as indicative of
characteror ethnicorigin.

Gomicallyor repulsively ugly or distorted.

Continuing in a severe or extreme way.

Havingor showingawishto do evilto others

Something the author tells us directly about a character, e.g., age, appearance, jok

Somethingthat we have to infer about a characterthrough their actions, dialogue,
what otherssayetc.

A story that can be interpreted to reveal a hidden meaning, typically a moral or pol
one.

The section of the plot leading up to the climakerethe tension grows.




HT2¢ Reading: Dracula

1. Foreboding is feeling that something will happen; fearful apprehension.

2. An exposition ithe insertion of information within a storyrarrative about a story's events,
settings, characterstc.

3. What does a patriarchal society mean for the women in that society?
4. What kind of example is an archetype?

5. What do you posses if you have power?

6. When did the term New Woman become popular?

7. What kind of woman should be meek, pure and obedient?

1. is the tone or mood created in a piece of literature.

2. What is tle use of symbols to express ideas or qualities?

3. What do writers use imagery for?

4. How is the image representative of aa gothic fiction?

nd tKearzayzye F20dzaSa 2y 6KAOK St SyYSyia

5. Which is another word for repulsively ugly?

6. A character who gives up easily can be described as relentless. True or false?

7. A villain who enjoys causing pain to others is malevolent. True or False?

BaW2Ky ¢la I GFrff Yy 6A0GK 3IANBe&@ KFEAN I yR
True or false?

2T |

Q)¢
w

9.41S Ffgle&d I NNAGSR SINIe& IyR KSfLISR 20KSNA ¢

and kind.
Trueor false?

10.An allegory is a story that can be interpreted to reveal a hidden meaning. True or?alse?



HT3¢ Narrative Writing: Someone

Sentence Form

Simple sentences

Compound sentences

Complex sentences

Main clause

Subordinate clause

Independent clause

Conjunction

Simile

Metaphor

Personification

The gammatical arrangement of words in sentences and complete i
meaning.

Explicit characterisation

A sentence with one independent clause. It needs one subject, one
verb and it needs to be a complete thoughExample:The air was
crisp and warm.

Implicit characterisation

A sentence with two or more independent clauses, joined by a
coordinating conjunction (like and, but, or, so)Example: The snow
fell quietly, and the wind howled through the trees.

Preposition

Present participle
A complex sentence has one independent clause and at least one
dependent clause, joined by a subordinating conjunction fig®ause,
although, since, when, if, whjld&Example: Although snow capped the

, = -
mountains, the sun warmed the valley below. ast participle

A clause that can stand alone as a complete sentence because it

Adjective
expresses a complete thought.

Adverb
A clause that cannot stand alone as a sentence and depends on a |
clause to make sense.

A group of words that contains a subject and verb and expresses a
complete thought. It can stand alone as a sentence.

A word used to connect clauses or sentences (argl, but, if,
although.

A figure of speech comparing two different things udikgor as
ExampleThe snow was as soft as a blanket.

A figure of speech that describes something as if it were something
ExampleThe classroom was a zoo.

Human qualities are given to animals, objects, or ideasExample:
The towering peaks were silent guardians of the sky

Something the author tells us directly about a character, e.g., age, appearance, jok

Somethingthat we have to infer about a characterthrough their actions, dialogue,
what otherssayetc.

A word that shows the relationship between a noun (or pronoun) and
other words in a sentence (e.@n, on, at, by, with

The-ing form of a verb used to form continuous tenses or as an adjective. Example:
running, singing

The form of a verb typically ending-ed (for regular verbs) used in perfect tenses or a
an adjective. Examplealked, broken

A word that describes a noun or pronoun. Examplee, tall, happy

A word that modifies a verb, adjective, or another adverb. It often tells how, when,
where, or to what extent. Examplquickly, very, yesterday




HT3¢ Narrative Writing: Someone

. . . . 1.A is a figure of speech comparing two different things using "like" or "as".
1. What is the grammatical arrangement of words in sentences that is co
in meaning called?
2.A describes something as if it were something else, without using "like" o
2. What type of sentence contains only one independent clause?
3. is when human qualities are given to animals, objects, or ideas.

3. What are the three essential components of a simple sentence?
4. "The snow was as soft as a blanket" is an example of a

4. What type of sentence contains two or more independent clauses joine(

coordinating conjunction? 5. "The classroom was a zoo" is an example of a

5. Which conjunctions are commonly used in compound sentences? 6. "The towering peaks were silent guardians of the sky" is an example of

6. What type of sentence includes one independent clause and at least on
dependent clause?
1. Explicit characterisation is when the author directly tells us about a charactersragé-alse?

7. What kind of conjunction is used to join clauses in a complex sentence?

2. Implicit characterisation requires us to infer information about a character through their aclinredFalse?
8. Give an example of a subordinating conjunction.

3. A preposition shows the relationship between a noun and other words in a senfenetFalse?
9. What is a clause that can stand alone as a complete sentence called?

4. The present participle form of a verb endsead. True/False?

10. What is a clause that cannot stand alone and depends on another clat o i o
called? 5. The past participle form of regular verbs typically endsop True/False?
11. What do we call a group of words that contains a subject and verb and 6

SEERES & Sl Tl An adjective describes how, when, or where an action takes plage/False?

12. What is the function of a conjunction in a sentence? 7. An adverb modifies verbs, adjectives, or other adverbs and often tells how, when, where, or to whatExiefftalse?



HT4¢ Reading: Richard Il

Soliloquy

Supernatural

Amoral

Juxtaposition

Restoration

Facade

Tyranny

Kingship

Corrupt

Vengeance

Divine

A speech or passage in a drama when a character on stage speak
to himself /herself or the audience, expressing their inner thoughts
and feelings.

Manifestations or events considered to be some force beyond
scientific understanding or the laws of nature.

Lacking a moral senseunconcerned with the rightnessor
wrongness of something.

The placement of two contrasting objects, images or ideas next to
each other.

The act or process of returning something to its earlier good
condition or position.

A deceptive outward appearance.

A cruel and oppressive ruler.

The state or position of being a king.

Having or showing awillingnessto act dishonestly in return for
money or personal gain.

Punishment inflicted or retribution exacted for an injury or wrong.

The word divine refers to something that is related to or comes
from God, it often implies a senseof holiness and power.

Hierarchy

Villainous

Usurp

Power

Ambition

Deception

Patriarchy

Hierarchy is a system or organisation in which people, groups, or things are ranked
one abovethe other according to status, authority, orimportance.

Wicked or criminal behaviour.

Totake a position of power or importance illegally or by force.

The capability or ability to direct or influence the behaviour of others or the course
of events.

A strong desire to do or achieve something.

Hiding the truth, especially to get an advantage.

A society where men hold the power.

God
Angels
Kings and Queens
Conunoners
Animals
Plants
Nonliving Things




HT4¢ Reading: Richard Il

Questions Questions

True or False

1. A soliloquy is when a character speaks their thoughts aloud to the audience.

2. Corrupt means being honest and fair in all dealings.

3. Divine refers to something related to science and logic.

4. Patriarchy is a society where women hold the power.

5. Deception involves hiding the truth to gain an advantage.

1. Restoration refers to the act of destroying something permanently.

2. Hierarchy is a system where everyone is considered completely equal in status and
authority.

3. Amoral means someone is unconcerned with whether something is right or wrong.

4. Kingship refers to the role or position of being a king.

5. The supernatural includes events that can be fully explained by science.

1. Complete each sentence with the correct missing word from the knowledge organiser.

2. R is the act of returning something to its earlier good condition.

3. refers to the state or position of being a king.

4. Someone who is shows a willingness to act dishonestly for personal gain.
5. is punishment inflicted for an injury or wrong.

6. is the ability to influence the behaviour of others or events.

7. means lacking a moral sense.

8. is the placement of two contrasting ideas next to each other.

9. The word refers to something related to or coming from God.

Write the correct key word that matches each definition.

1. A cruel and oppressive ruler

.A deceptive outward appearance

A strong desire to do _or achieve somet hing
.To take power ill egally or by force

A speech where a character expresses inner
.Wicked or criminal behaviour

A society where men hold the power

.Hiding the truth to gain an advantage

© ©® N O 0O A W N

A system where people are ranked by status

10.Events beyond scientific understanging
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HT5¢ Writing - Transactional

Problem

Argument

One

Argument

Two

Future

Tone

Statistics

Expert Opinion

Call to action

Inclusive Pronouns

Consider whether there arebig ideas behind the statemente.g. Emotive language
politics, gender, morality, class, economics etc. Does this topic

I ¢Rt JWec U! WHRNAWNG YHCE O WRE + 213t W
5 Y| GHes kvélbutlined our thoughts on if it was beneficial or
detrimental to be ambitious.

Anecdote

) ] ) Empathy
Consider yourpersonal experiences of the topic. Where have you

encountered it? How have these encounters shaped your views?
How do they correlate with wider ideas around the topicPiere we  Apaphora
used emotive language and anecdotes.

Consider the topic expertly. What do experts say? What are case ~ Rhetorical Question
studies saying about this issueHere we included facts and
statistics from experts.

Direct Address
Consider thefuture of the topic. Where is it headed next? It is
cause for optimism or concern? Link this back to the opening
Gel ¢nNIl ¢ G6oWh Y s LHRré weldRuthidlitollis Y I i Stance

initial ideas and used rhetorical devices to support the changes
we wanted to happen.

NYUUWRUT RA¢CqUt WadWWs | Rl kKt WaVYYT

Factual, numerical evidencewhich are convincing.

A belief or judgment about something given by agxperton the
subject.

Asking people for concrete, realistic changes.

A pronoun which includes the speaker and the audience, and
possibly others This includes we us, ours, ourselves.

Language used to evoke an emotion from an audience.
A short, often humorous story inserted into a wider narrative or conversation.

The ability to understand and share the feelings of another.

Repetition of a word or phrase at the beginning of successive clauses.

a question asked to create a dramatic effect or to make a point rather than to get a
answer.

When a speaker or writer directly refers to the person or group they are
communicating with, often using pronouns like "you" or names, to engage them in
the message

The attitude/standpoint of a person or organisation towards something.

" SPEECH

h iy
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Questions

N

10.

T 600WeE W GUet Il Wet Ut Wn! Ye wlWgYWIUNENULWa6 |
WG+ YUKt WxxxxxxxxxxWt 6Yst Waq6IRI We qaR«

A writer might use
message.

to make the audience feel personally involved in the

XXXXXXXXXXWHeOWG et JWe Wa 1t + ¢nywayl ywaeul

emotions.

A speaker might use
several sentences.

to repeat a phrase for emphasis at the beginning of

A rhetorical question is not meant to be answered but to provoke thought or highlight a
point.

When someone shares a personal story to support their argument, they are using an
anecdote.

Ws 1 RaWI kt WagYUORWWHREUWRUNGa WURIIWGE Ys Waé6 IR

Inclusive pronouns are used to show that the speaker is part of the group they are
addressing.

A demonstration of empathy is used to show that the speaker understands and shares
qélWecel RUURNDKY WnBWaGRUNY 1O

1. N6UWs |1 Rl kKt Wxxxxxxxxxx Wl J2U0¢dt Wq6WRI WaYYT AWz YRH
2. Using provides factual, numerical evidence to support an argument.

3. An is a belief or judgment given by someone with authority in a subject.

4. A encourages the audience to make specific, realistic changes.

5 1 YI T+ WiRt DWbs UAmwWmet Awllc UT WwYel t W02t wlWel DWI+F¢ad G
6. language is used to provoke strong feelings in the audience.

7. A short, often humorous story inserted into a wider narrative is called an

8. E6YsRUNDWx xxxxxxxxxWaW¢e Ut WeUOT W1+t qeU0T RUNDWe UT Wt 6¢1 R
9. is the repetition of a word or phrase at the beginning of successive clauses.

10. A guestion is asked to make a point rather than to get an answer.

Which paragraph is
this?

Which paragraph is
this?

Which paragraph is
this?

Which paragraph is
this?

Consider whether there arebig ideas behind the statemente.g. politics, gender,
morality, class, economics etc. Does this topic raise any big, global issues or

I Rt A2t t RYUWGYRU qt Helditvé cutbnBdR U khtllghidsoryil itdiviise K LU
beneficial or detrimental to be ambitious.

Consider youpersonal experiencesf the topic. Where have you encountered it? How
have these encounters shaped your views? How do they correlate with wider ideas arc
the topic?Here we use@motive language and anecdotes.

Consider the topic expertly. What do experts say? What are case studies saying abou
issue?Here we included facts and statistics from experts.

Consider thenext stepsof the topic. Where is it headed next? It is cause for optimism or
O2yOSNYK [Ay]l] (GKA&a o061 01 G2 (GKS Herki8ey Ay 3
returned to our initial ideas and used rhetorical devices to support the changes we
wanted to happen. 12



HT5¢ Writing Transactional

Questions

N

10.

T 600WeE W GUet Il Wet Ut Wn! Ye wlWgYWIUNENULWa6 |
WG+ YUKt WxxxxxxxxxxWt 6Yst Waq6IRI We qaR«

A writer might use
message.

to make the audience feel personally involved in the

XXXXXXXXXXWHeOWG et JWe Wa 1t + ¢nywayl ywaeul

emotions.

A speaker might use
several sentences.

to repeat a phrase for emphasis at the beginning of

A rhetorical question is not meant to be answered but to provoke thought or highlight a
point.

When someone shares a personal story to support their argument, they are using an
anecdote.

Ws 1 RaWI kt WagYUORWWHREUWRUNGa WURIIWGE Ys Waé6 IR

Inclusive pronouns are used to show that the speaker is part of the group they are
addressing.

A demonstration of empathy is used to show that the speaker understands and shares
qélWecel RUURNDKY WnBWaGRUNY 1O

1. N6UWs |1 Rl kKt Wxxxxxxxxxx Wl J2U0¢dt Wq6WRI WaYYT AWz YRH
2. Using provides factual, numerical evidence to support an argument.

3. An is a belief or judgment given by someone with authority in a subject.

4. A encourages the audience to make specific, realistic changes.

5 1 YI T+ WiRt DWbs UAmwWmet Awllc UT WwYel t W02t wlWel DWI+F¢ad G
6. language is used to provoke strong feelings in the audience.

7. A short, often humorous story inserted into a wider narrative is called an

8. E6YsRUNDWx xxxxxxxxxWaW¢e Ut WeUOT W1+t qeU0T RUNDWe UT Wt 6¢1 R
9. is the repetition of a word or phrase at the beginning of successive clauses.

10. A guestion is asked to make a point rather than to get an answer.

Which paragraph is
this?

Which paragraph is
this?

Which paragraph is
this?

Which paragraph is
this?

Consider whether there arebig ideas behind the statemente.g. politics, gender,
morality, class, economics etc. Does this topic raise any big, global issues or

I Rt A2t t RYUWGYRU qt Helditvé cutbnBdR U khtllghidsoryil itdiviise K LU
beneficial or detrimental to be ambitious.

Consider youpersonal experiencesf the topic. Where have you encountered it? How
have these encounters shaped your views? How do they correlate with wider ideas arc
the topic?Here we use@motive language and anecdotes.

Consider the topic expertly. What do experts say? What are case studies saying abou
issue?Here we included facts and statistics from experts.

Consider thenext stepsof the topic. Where is it headed next? It is cause for optimism or
O2yOSNYK [Ay]l] (GKA&a o061 01 G2 (GKS Herki8ey Ay 3
returned to our initial ideas and used rhetorical devices to support the changes we
wanted to happen. 13



HT6¢ Reading

Ignorance A lack of knowledge, understanding, or information about something.  Simile A comparison of two things using the wordas or like.
Oppression Asituation in which people are governedin a cruel and unjust way.
Identity Who or what a person or thing is.
Authoritarian Favouringor enforcing strict obedience to authority at the expense of personal
) _ _ freedom.
Collective Where everyone is responsible for each other.
Responsibility Empowered To make someone stronger and more confident, especially in controlling their

life and claiming their rights.
Ideological Based on or relating to a particular set of ideas of beliefs.

Freedom Mefinition 1 (Freedom TO):The power or righto act, speak, or think as one
wants.
. ) ) ) ) Definition 2 (Freedom FROM): Not being enslaved, imprisoned, or subject to
Intolerance Unwillingness to accept views, beliefs, or behaviour that differ from or affected by something undesirable.
one's own.

Symbolism The use of symbols to represent ideas or qualities

Representation The fact of including different types of people, for example in literature ) ; L
Normalised To make something normal or return it to its normal state.

films, politics, or sport, so that all different groups are represented.

Refrain A word, line or phrase that is repeatedvithin in the lines or stanzas of
the poem itself.

Juxtaposition When two or more ideas, images, words etc. are placed side by side t
develop comparisons and contrasts.

Extended A metaphor which is developed through the text.

Metaphor

e

Metaphor A comparison in which one thing is said to be another. ,.............. :




HT6¢ Reading Social Justice

Favouring or enforcing strict obedience to authority at the expense of personal
freedom.

To make someone stronger and more confident, especially in controlling their life and
claiming their rights.

Based on or relating to a particular set of ideas of beliefs.

Unwillingness to accept views, beliefs, or behaviour that differ from one's own.

A A word, line or phrase that is repeateevithin in the lines or stanzas of the poem itself.

A When two or more ideas, images, words etc. are placed side by side to develop
comparisons and contrasts.

A A metaphor which is developed through the text.

A A comparison in which one thing is said to be another.

A A comparison of two things using the wordss or like.

Asituation in which people are governedin a cruel and unjust way.
Favouringor enforcing strict obedienceto authority at the expenseof personal freedom.

To make someone stronger and more confident, especially in controlling their life and claiming their
rights.

Definition 1 (Freedom TO):The power or righto act, speak, or think as one wants.
Definition 2 (Freedom FROM): Not being enslaved, imprisoned, or subject to or affected by something
undesirable.

The use of symbols to represent ideas or qualities

To make something normal or return it to its normal state.

A lack of knowledge, understanding, or information about something.

Who or what a person or thing is.

Where everyone is responsible for each other.

Based on or relating to a particular set of ideas of beliefs.

Unwillingness to accept views, beliefs, or behaviour that differ from one's own.

The fact of including different types of people, for example in literature, films, politics, or sport, so tha
all different groups are represented.



HT6¢ Reading Social Justice

Favouring or enforcing strict obedience to authority at the expense of personal
freedom.

To make someone stronger and more confident, especially in controlling their life and
claiming their rights.

Based on or relating to a particular set of ideas of beliefs.

Unwillingness to accept views, beliefs, or behaviour that differ from one's own.

A A word, line or phrase that is repeateevithin in the lines or stanzas of the poem itself.

A When two or more ideas, images, words etc. are placed side by side to develop
comparisons and contrasts.

A A metaphor which is developed through the text.

A A comparison in which one thing is said to be another.

A A comparison of two things using the wordss or like.

Asituation in which people are governedin a cruel and unjust way.
Favouringor enforcing strict obedienceto authority at the expenseof personal freedom.

To make someone stronger and more confident, especially in controlling their life and claiming their
rights.

Definition 1 (Freedom TO):The power or righto act, speak, or think as one wants.
Definition 2 (Freedom FROM): Not being enslaved, imprisoned, or subject to or affected by something
undesirable.

The use of symbols to represent ideas or qualities

To make something normal or return it to its normal state.

A lack of knowledge, understanding, or information about something.

Who or what a person or thing is.

Where everyone is responsible for each other.

Based on or relating to a particular set of ideas of beliefs.

Unwillingness to accept views, beliefs, or behaviour that differ from one's own.

The fact of including different types of people, for example in literature, films, politics, or sport, so tha
all different groups are represented.



1) Square number

KPI 8.01 Powers and Roots

The result of multiplying a number by itself. It will always be positive.
The first 12 square numbers are:
1,4, 9,16, 25,36, 49, 64, 81, 100, 121,144.

2) Square root

The opposite of squaring a number to find the original factor.
E.g. ¥4 =8 or- 8 because 82= 44 and [-8)2 = 64

3) Cube number

The result of multiplying a number by itself, then itself again.
The first 10 cube numbers are:
1,8, 27, 64, 125, 216, 343, 512, 729, 1000.

4) Cube root

The opposite of cubing a number to find the original factor.
E.g.%: 2 because 22°=8
Note: (-2)°= -8 so¥V8 # -2

5) Index notation

Example

axaxaxa=da

The number 4 is called the index (plural indices). This tells us how
many fimes the "base" a has been multiplied by itself.

Power —» Index

Base

6) Multiplying
powers

am x gt = gmn
ADD the powers only if the bases are the same. E.g. a®* x a®*= a3 = ?

7) Dividing powers

am+ gh= gmn
SUBTRACT the powers only if the bases are the same.
Eg. a*+a?=a*?=qa*

8) Indices with
brackets

{Om)ﬁ = qm=n
MULTIPLY the powers. E.g. (@®)°=a®*5=qa'®

9) Indices with
brackets

(ab)"=a"x b"
Raise each number or variable to the same power.
E.g. (2p)t=2*x p*= 16p*

10) Power of 0

a’=1.
Any number or variable to the power of zero equals 1.

11) Power of%

a¥=Va,
Eg. 167=V16=4

1) Prime numbers

KPI 8.02 Prime Factorisation

A prime number only has two distinct factors: 1 and itself.
2 is the only even prime number. 1 is not a prime number.

Prime numbers between 1 and 100: 2, 3, 5,7, 11, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71,73, 79, 83, 89, 97.

2) Prime factor
decomposition

The process of expressing a number as a product of its prime factors.

24=2Xx2x2x3 9 24=22%x3

3) Prime factor frees

24

$ o &

17




KPI 8.01 Powers and Roots

The result of . It will always be

The _ ______ofsquaring a number to find the ariginal __

1) Square number The first 12 square numbers are: 2) Square root E.g. 164 = 8 or — 8 because 82 = 64 and ( 8)2 = 64
The result of Ee=_____ of cubing a number to find the ariginal
3) Cube number The first 10 cube numbers are: 4) Cube root E.g. 38 = 2 because 23 =8
Note: (-2)2 =-8s038 = -2
Example
5) Ind tati axaxaxa=a" >
) Index notation The number 4 is called the (plural ). This
tells us how many times the "__ " a_has been multiplied
by itself.
6) Multiplying am X an = avin 7) Dividin wers s am-nuu: PUWEIS UIIY 1T U Udsth dle UIe Sallie
powers the powers only if the bases are the same. E.g. a° x a® = a5 = & g po ;
E.g.a*+a* =a" =&
. . ab)" = a"x br
8) Indices with (am) = gma 9) Indices with ( . .
Raise each number or variable to the same __
35 — o3x5 — ol adE
brackets the powers. E.g. (8°)° = a a brackets E.g. (2p)* = 24 x p* = 16p*
Q0 = 11) Power of *— ar=\&
10) Power of 0 Any number or variable to the power of zero equals 2 E.g. 16=vi6 =4

KPI 8.02 Prime Factorisation

1) Prime numbers

A prime number only has__ : 1 and itself.
2 is the only prime number. 1 is not a prime number.
Prime numbers between 1 and 100: __, _ , ., , . |

., _,_.,31,37,41,43,47,53,59, 61, 67,71, 73, 79, 83, 89, 97.

2) Prime factor
decomposition

The process of expressing a number as a ofits___

24=2x2x2x3 »24=

3) Prime factor trees

24

o N

SRCNCRS

[09)




KPI 8.01 Powers and Roots

The result of . It will always be

The _ ______ofsquaring a number to find the ariginal __

1) Square number The first 12 square numbers are: 2) Square root E.g. 164 = 8 or — 8 because 82 = 64 and ( 8)2 = 64
The result of Ee=_____ of cubing a number to find the ariginal
3) Cube number The first 10 cube numbers are: 4) Cube root E.g. 38 = 2 because 23 =8
Note: (-2)2 =-8s038 = -2
Example
5) Ind tati axaxaxa=a" >
) Index notation The number 4 is called the (plural ). This
tells us how many times the "__ " a_has been multiplied
by itself.
6) Multiplying am X an = avin 7) Dividin wers s am-nuu: PUWEIS UIIY 1T U Udsth dle UIe Sallie
powers the powers only if the bases are the same. E.g. a° x a® = a5 = & g po ;
E.g.a*+a* =a" =&
. . ab)" = a"x br
8) Indices with (am) = gma 9) Indices with ( . .
Raise each number or variable to the same __
35 — o3x5 — ol adE
brackets the powers. E.g. (8°)° = a a brackets E.g. (2p)* = 24 x p* = 16p*
Q0 = 11) Power of *— ar=\&
10) Power of 0 Any number or variable to the power of zero equals 2 E.g. 16=vi6 =4

KPI 8.02 Prime Factorisation

1) Prime numbers

A prime number only has__ : 1 and itself.
2 is the only prime number. 1 is not a prime number.
Prime numbers between 1 and 100: __, _ , ., , . |

., _,_.,31,37,41,43,47,53,59, 61, 67,71, 73, 79, 83, 89, 97.

2) Prime factor
decomposition

The process of expressing a number as a ofits___

24=2x2x2x3 »24=

3) Prime factor trees

24

o N

SRCNCRS
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KPI 8.03 Rounding

1) Significant figures

The total number of digits in a number, not counting zeros at the beginning of a number or at the end of a decimal number.

345 000 has 6 significant figures.
0.3047 has 4 significant figures.
10.500 has 3 significant figures.

2) Rounding to
significant figures

Round to... 0.007 638 0.007(8B8 0.00(7)638 2.06p7 20507 2.0507
to 3 sf to 2 sf to 1 sf to 3 sf to 2 sf to 1 sf
Answer 0.00764 0.0076 0.008 2.05 2.1 2

3) Estimate

Find a rough or approximate answer by calculating with numbers rounded to one significant figure.

e.g. 23x184=2x20=40
= "approximately equal to"

KPI 8.04 Fractions

Simplify or convert to a mixed number where possible.

]) Converting f:n 15 1 2).Converﬁng a 4 (3 X 5) + 4 19
improper fraction to —_—= mixed number fo an = =
a mixed number 7 7 improper fraction 5 5 5
Make the denominators the same (find the LCM).
3) Adding and Use equivalent fractions to ensure fractions have a common 2 2 - 10 + 14 - 24
subtracting fractions | denominator. = =
Add/subfract the numerators only. 7 5 35 35 35
_ Multiply the numerators. 4 3 12 3
ﬁLﬂ;‘;‘:‘zwlng Multiply the denominators. X o o
Simplify where possible. 5 8 40 10
Keep the first fraction the same.
s . Change the second fo its reciprocal. 4 . 3 - 4 8 - 32 - 2
5) Dividing fractions Multiply the fractions 5 - 3 - 5 X 3 - 15 - —1 5

20




KPI 8.03 Rounding

The total numberof _______ in a number, not counting zeros at the beginning of a number or at the end of a decimal number.
1) Significant fi 345 000 has 6 significant figures.
Ighificant IQures | 4 3047 has 4 significant figures.

10.500 has 3 significant figures.

Round fo... 0.00?{S@ D.DO?Q?;B 0.00@8 2.01@_7 2.[@9? @QBD?
2) Rounding to to 3 sf to 2 sf to 1 sf to 3 sf to 2 sf to 1 sf
significant figures
Answer 0.00/64 0.00/6 0.008 2.05 2.1 2
Find a answer by calculating with numbers rounded to
3) Estimate e.g. 2.3x184=2x20=40

= "approximately equal to”

KPI 8.04 Fractions

1) Converting an 15 =2 1 2) Converting a 3 4 _ (3 X 5) +4 =19
improper fraction to —_— —_— mixed number fo an 5 _—
a mixed number 7 7 improper fraction 5 5
Make the denominators the same (find the ). _
3) Adding and Use  ftractions to ensure fractions have a 2 + 2 =10 14 _ 24
subtracting fractions .
Add/subtractthe ____ only 7 5 35 35 35
. Multiply the ____ . 4 3 12 __ 3
4) Multiplying . - L ==
fractions Multiply the . X 40 10
_ where possible. 5 8
Keep the first fraction the same. 4 = 3 = 4 8 - 32 =9 2
— . Change the second toits ____ —— =
5) Dividing fractions . e e e
the fractions. 5 8 5 3 15
L __orconverttoa where possible. 15
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KPI 8.03 Rounding

The total numberof _______ in a number, not counting zeros at the beginning of a number or at the end of a decimal number.
1) Significant fi 345 000 has 6 significant figures.
Ighificant IQures | 4 3047 has 4 significant figures.

10.500 has 3 significant figures.

Round fo... 0.00?{S@ D.DO?Q?;B 0.00@8 2.01@_7 2.[@9? @QBD?
2) Rounding to to 3 sf to 2 sf to 1 sf to 3 sf to 2 sf to 1 sf
significant figures
Answer 0.00/64 0.00/6 0.008 2.05 2.1 2
Find a answer by calculating with numbers rounded to
3) Estimate e.g. 2.3x184=2x20=40

= "approximately equal to”

KPI 8.04 Fractions

1) Converting an 15 =2 1 2) Converting a 3 4 _ (3 X 5) +4 =19
improper fraction to —_— —_— mixed number fo an 5 _—
a mixed number 7 7 improper fraction 5 5
Make the denominators the same (find the ). _
3) Adding and Use  ftractions to ensure fractions have a 2 + 2 =10 14 _ 24
subtracting fractions .
Add/subtractthe ____ only 7 5 35 35 35
. Multiply the ____ . 4 3 12 __ 3
4) Multiplying . - L ==
fractions Multiply the . X 40 10
_ where possible. 5 8
Keep the first fraction the same. 4 = 3 = 4 8 - 32 =9 2
— . Change the second toits ____ —— =
5) Dividing fractions . e e e
the fractions. 5 8 5 3 15
L __orconverttoa where possible. 15
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KPI 8.05 Solving Equations 1

Addition and Subftraction are inverse operations.
1) Inverse operations | Multiplication and Division are inverse operations. 2) Variable A lefter used fo represent any number.

Squaring and taking the square root are inverse operations.

The number fo the left of the variable. This is the value that we multiply the variable
3) Coefficient by. 4) Term A single number, variable or numbers and

4x ¥ The coeflicient of xis 4. variables multiplied together.

x ¥ The coefficient of xis 1.

A mathematical statement which
5) Collecting like - . . - ) o . ) . . contains one or more ferms combined
terms Combining the like ferms in an expression. 7x + 3v - 2x is simplified to 5x + 3v. 6) Expression with addition and/or subiraction signs
E.g. 4x + 3v.
. . Contains an equals sign (=) and has one unknown.

7) Linear equation EQ 5r—2=2c+7.

Use inverse operations to find the solufion of an equation.

E.g. 1. (One step) E.g. 2. (Two step) E.g. 3. (Unknown on both sides)

%:]2 3p-7=8 2c+10=19-9x
X4 x4 +7 +7 +9x +9x
8) Solve =48 3p=15 1Nx+10=19
+3 +3 -10 -10
p=5 1x=9

=11 - +11

9) Form and solve a
linear equation

Eg. 1l

Jake is y years old. Lilly is 15. Kobe is 3 years younger than Jake. They

have a total age of 36. Work out their individual ages.

v+ 15+yv-3=36

2y+12=236
2y =24
v =12

Jake: 12, Lily: 15, Kobe: ?

E.g.2
A

8b
12

éb

1
1
1
1
1
I
:
." 2b+ 4

The area of the friangle is 120 cm?. Find the value of b.

12(2b + 4) 120
2
_24b+48
2
12b+24=120
12b = 96
b =8cm 23




KPI 8.05 Solving Equations 1

Addition and __ are inverse operations.
1) Inverseoperations | ____ and Division are inverse operations. 2) Variable A letter used to represent any
Squaring and taking ___________ areinverse operations.
The number to the left of the variable. This is the value that we multiply the variable
_— by. A single number, variable or numbers and
3) Coefficient 4 3»The  ofxis4 4) Term variables ____ together.
x 3 The of xis 1.
A mathematical statement which
5) Collecting like . . . R ] - contains one or more terms combined
terms the like terms in an expression. 7x + 3y - 2x is simplified to 5x + 3y 6) Expression it _ andfor _ signs
E.g. 4x + 3y
. . Contains an and has
7) Linear equation EQ.5¢—2=2c+7.
Use inverse operations to find the solution of an
E.g. 1. (One step) E.g. 2. (Two step) E.g. 3. (Unknown on both sides)
;—“i 3p-7=8 2x+10=19-%
x4 x4 +7 +7 +0x +0x
R x=48 3p=15 11x+10 =19
3 3 -10 -10
p=>5 L 11x=9
’ g =11
=1
E.g.1 E.g.2
Jake is y years old. Lilly is 15. Kobe is 3 years younger than Jake. lhey The area of the triangle is 120 cm?2. Find the value of b.
have a total age of 36. Work out their individual ages.
y+15+y-3=736 A 12(2b + 4)
Zy+12=30 : =120
i —_—
9) Form and solve a 3};:1224 | 24b + 48
linear equation ’ ! 8b =
12 —_—
Jake: 12, Lily: 15, Kobe: 9 . 6b
! 12b + 24 =120
i 12b = 96
: 2b +4 b = ch 24
Y




KPI 8.05 Solving Equations 1

Addition and __ are inverse operations.
1) Inverseoperations | ____ and Division are inverse operations. 2) Variable A letter used to represent any
Squaring and taking ___________ areinverse operations.
The number to the left of the variable. This is the value that we multiply the variable
_— by. A single number, variable or numbers and
3) Coefficient 4 3»The  ofxis4 4) Term variables ____ together.
x 3 The of xis 1.
A mathematical statement which
5) Collecting like . . . R ] - contains one or more terms combined
terms the like terms in an expression. 7x + 3y - 2x is simplified to 5x + 3y 6) Expression it _ andfor _ signs
E.g. 4x + 3y
. . Contains an and has
7) Linear equation EQ.5¢—2=2c+7.
Use inverse operations to find the solution of an
E.g. 1. (One step) E.g. 2. (Two step) E.g. 3. (Unknown on both sides)
;—“i 3p-7=8 2x+10=19-%
x4 x4 +7 +7 +0x +0x
R x=48 3p=15 11x+10 =19
3 3 -10 -10
p=>5 L 11x=9
’ g =11
=1
E.g.1 E.g.2
Jake is y years old. Lilly is 15. Kobe is 3 years younger than Jake. lhey The area of the triangle is 120 cm?2. Find the value of b.
have a total age of 36. Work out their individual ages.
y+15+y-3=736 A 12(2b + 4)
Zy+12=30 : =120
i —_—
9) Form and solve a 3};:1224 | 24b + 48
linear equation ’ ! 8b =
12 —_—
Jake: 12, Lily: 15, Kobe: 9 . 6b
! 12b + 24 =120
i 12b = 96
: 2b +4 b = ch 25
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1) Parallel lines

KPI 8.06 Angles in Parallel Lines 1

Always equidistant.
Parallel lines have the same gradient.
They never meet however far they are extended.

2) Angleson a

Angles on a straight line sum to 180°

3) Angles around a

Angles around a point sum to 360°

ﬁ\j

straight line point
N\ 140°
40
L
Angles in a friangle sum to 180° Angles in a quadrilateral sum to 360°
B D -
4) Angles in a 5) Anglesin a
friangle quadrilateral

124°
124°
A 56°

6) Alternate angles

AN

7) Corresponding
angles

Corresponding angles are equal, soa=Db

Ve

7

8) Vertically
opposite angles

Vertically opposite angles are equal, so, a=bandc =d

9) Co-interior angles

Co-interior angles sum to 180°, so a + b = 180°

/
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KPI 8.06 Angles in Parallel Lines 1

1) Parallel lines

Always .
Parallel lines have the same ;
They never meet however far they are extended.

Angles on a straight line sum to Angles around a point sum fo___ F
2) Angles on a 3) Angles around a E 1480
straight line int
J 140° pe 56°
40°
. %D
H G
Angles in a triangle sum to__ Angles in a quadrilateral sum to__
D
56°
124°
4) Anglesina 5) Anglesina
triangle quadrilateral
124°
A 56°
B
______anglesareequal,sca=">b N angles are equal, soa=>b
a
6) . angles /Z/b 7) angles 4
/ /b
angles are equal, so,a=bandc=d angles sum to 180°, soa + b = 180°
=1
8) 9) angles
angles b




KPI 8.06 Angles in Parallel Lines 1

1) Parallel lines

Always .
Parallel lines have the same ;
They never meet however far they are extended.

Angles on a straight line sum to Angles around a point sum fo___ F
2) Angles on a 3) Angles around a E 1480
straight line int
J 140° pe 56°
40°
. %D
H G
Angles in a triangle sum to__ Angles in a quadrilateral sum to__
D
56°
124°
4) Anglesina 5) Anglesina
triangle quadrilateral
124°
A 56°
B
______anglesareequal,sca=">b N angles are equal, soa=>b
a
6) . angles /Z/b 7) angles 4
/ /b
angles are equal, so,a=bandc=d angles sum to 180°, soa + b = 180°
=1
8) 9) angles
angles b
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1) Diameter

KPI 8.07 Circumference

A straight line going straight through the centre of the circle and touching the
circumference at each end.

2) Radius A straight line joining the centre fo the circumference.
Plural: radii
3) Chord A straight line joining any two parts of the circumference.
4) Tangent A straight line that touches the circumference at a single point.
5) Arc A section of the circumference.
6) Sector The area bound by two radii and an arc.
The area bound by the circumference and a chord.
7) Segment

N

\ Radius

Centre

8) Circumference

The perimeter of the circle.
C = m xdiameter

C=nd
d=5cm
c=uad
c=max5
c=5rcm

c = 15.70796327cm
¢ =15.7cm (35f)

9) m (Pi)

The ratio of a circle's circumference to its diameter.

22
It has an estimated value of 7 or 3.14 rounded fo 3

significant figures.

10) Revolution

A revolution is a full furn of a circle.
The distance covered by one revolution is equal to the circumference of the circle.

13) Semi circle

Perimeter +d

12) Quarter- circle

Perimeter -sz + 2r

14) Three-
quarter circle

I >

Perimeter %.—m” +2r

5
b]

‘T mwd
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1) Diameter

A straight line going

KPI 8.07 Circumference

of the circle and touching the

at each end.

2) Radius A straight line joining the to the
Plural: radii
3) Chord A straight line Joining f 1
A straight line that touches -
4) Tangent :I
5) Arc A_______ ofthe \
6) Sector The area bound by and
7) Segment The area bound by and
The of the circle.
The ratio of a circle's toits
d = 5cm 22
8) Circumference c = xd 9) n (Pi) T
c=r%x5 It has an estimated value of ,__or 3.14 rounded to 3
¢ = 5T cm significant figures.
c = 15.70796327cm
¢ = 15.7cm (35f)
A revolution is a .
The distance covered by one revolution is equal to
10) Revolution 13) Semi circle Perimeter = +d
d
xd r
4 . Ta r . 3
G r Perimeter — + 2r 14) Three- Perimeter — zd + 2r
12) Quarter- cirde —_—y quarter cirde , 4
;ﬁd
r 4
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1) Diameter

A straight line going

KPI 8.07 Circumference

of the circle and touching the

at each end.

2) Radius A straight line joining the to the
Plural: radii
3) Chord A straight line Joining f 1
A straight line that touches -
4) Tangent :I
5) Arc A_______ ofthe \
6) Sector The area bound by and
7) Segment The area bound by and
The of the circle.
The ratio of a circle's toits
d = 5cm 22
8) Circumference c = xd 9) n (Pi) T
c=r%x5 It has an estimated value of ,__or 3.14 rounded to 3
¢ = 5T cm significant figures.
c = 15.70796327cm
¢ = 15.7cm (35f)
A revolution is a .
The distance covered by one revolution is equal to
10) Revolution 13) Semi circle Perimeter = +d
d
xd r
4 . Ta r . 3
G r Perimeter — + 2r 14) Three- Perimeter — zd + 2r
12) Quarter- cirde —_—y quarter cirde , 4
;ﬁd
r 4
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KPI 8.08 Direct Proportion

A relationship between
two variables where, as
one increases, the other
also increases.

The graphical
representation of this
relafionship is a straight
line through the origin.

1) Proportion A relationship between | 2) Direct
P two quantities. proportion
"
X
To find the value of one
unit first.
— — Better value for money
B [ 8 J—F‘[ £26 ] means that the cost is
3) Unitary Gj} I G_ﬂ) i 5) Best buy f:hec_per }Nhen buying an
method [ 1 J—[ £2 ] idenfical item or amount.
Gf) ;@ Equal quantities must be
] compared.
5 £10
Option 1: Find the
amount of ingredients
needed for a specific
4) Muliiple number of people.
intersections R Option 2: Find how much

of the recipe can be
made with the quantities
avdailable in the question.

1) Common
conversions

KPI 8.09 Fractions, Decimals and Percentages

Divide the numerator by the
denominator.

Fraction Decimal Percentage
1 0.1 10%
10
1 0125 12.5%
8
1 0.2 20%
5
1 0.25 25%
4
1 0.22223.... 22.2% (1dp)
3
1 0.5 50%
2
3 0.75 75%
4
1 1 100%
1

——1+5— 0.2
° 5] +.70

2) Fraction

to decimal
Multiply by 100 and add the
percentage symbol.

3) Decimal 0.09 —0.09 x 100 = 9%

to

percentage
Write the percentage as the
numerator and make 100 the
denominator. Simplify if possible.
30% >]3_0 = ]i

4)

Percentage

to fraction
Percentage Increase or
Decrease =
Change % 100

4) Original

Percentage

change
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KPI 8.08 Direct Proportion KPI 8.09 Fractions, Decimals and Percentages

A between

two variables where, as
one increases, the other

The graphical
representation of this
relationship is a straight
line through the __

7 pr o A between 2) Direct
P two quantities. proportion
Y
X
To find the value of
Better value for money
means that the cost is
3) Unitary _____ when buying
method 5) Best buy an identical item or
amaount.
must be compared.
36.60 Option 1: Find the
amountof ____
needed for a specific
4) Multiple 18.30 . number of people.
intersections 6) Recipes Option 2: Find how much

54.90

U._

of the

with the quantities
available in the question.

1) Common
CONVersions

Divide the by the
L yi5- 0.2
— g
2) Fraction =
to decimal
and add
the percentage symbol.
1 0.1 10% to
10 percentage
1 0.125 12.5%
8
1 0.2 20%
5 Write the percentage as the
1 0.25 25% _______ _and makPT 100 l_:he
1 . if possible.
1 0.32333... 33.3% (1dp) 0%, _"% =—__%
3 1)
Percentage
1
7 03 o to fraction
3 0.75 75%
4
1 1 100%
1
Percentage Increase or
Decrease =
4)
Percentage
change
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KPI 8.08 Direct Proportion KPI 8.09 Fractions, Decimals and Percentages

A between

two variables where, as
one increases, the other

The graphical
representation of this
relationship is a straight
line through the __

7 pr o A between 2) Direct
P two quantities. proportion
Y
X
To find the value of
Better value for money
means that the cost is
3) Unitary _____ when buying
method 5) Best buy an identical item or
amaount.
must be compared.
36.60 Option 1: Find the
amountof ____
needed for a specific
4) Multiple 18.30 . number of people.
intersections 6) Recipes Option 2: Find how much

54.90

U._

of the

with the quantities
available in the question.

1) Common
CONVersions

Divide the by the
L yi5- 0.2
— g
2) Fraction =
to decimal
and add
the percentage symbol.
1 0.1 10% to
10 percentage
1 0.125 12.5%
8
1 0.2 20%
5 Write the percentage as the
1 0.25 25% _______ _and makPT 100 l_:he
1 . if possible.
1 0.32333... 33.3% (1dp) 0%, _"% =—__%
3 1)
Percentage
1
7 03 o to fraction
3 0.75 75%
4
1 1 100%
1
Percentage Increase or
Decrease =
4)
Percentage
change
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KPI 8.10 Percentages Calculations

1) Multiplier

A percentage written as a decimal is the percentage
multiplier.

2) Percentage of an
amount with a calculator

The percentage multiplier multiplied by the amount.

3) Percentage
change

difference

original X 100

4) Reverse percentages

new amount
multiplier

original =

KPI 8.11 Ratio 1

1) Ratio

A part-to-part comparison.
The ratio of a to b is written a:b

2) Ratio as a fraction

3) Equivalent ratios

number.

Found by multiplying or dividing all parts of the ratio by the same

Fraction of shapes which are squares:

€
4

Fraction of shapes which are circles:

3

4

4) Simplifying ratios

Ratios can be simplified by dividing each part of the ratio by
fhe same number.

: 25:15 :
—:5 +5
5:3

4) Unitary Ratio

Write the ratio 5:3 in the form 1:n

5:3

+5 +5
-
-5

5) Sharing into a given
ratio

Add the parts together.
Divide the fotal by this.
Mulfiply this by each part of the ratio.

Share £18 in the ratio of 5:4

Add the part — 4+ 5= 9 parts
£18+9=£2 - 1 part=£2
S5parts: 5x £2=£10
4 parts: 4 x £2=£8
£10:£8
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KPI 8.10 Percentages Calculations

_— A percentage writtenasa__ is the percentage 2) Percentage of an .
1) Multiplier multiplier. amount with a calculator The percentage multiplier by the amount.
3) Percentage
change 4) Reverse percentages

KPI 8.11 Ratio 1

Fraction of shapes which are squares:

6) Unitary Ratio

1
. A_____ _____ comparison. a4
1) Ratio The ratio of a to b is written a:h . . ..
2) Ratio as a fraction
Fraction of shapes which are circles:
. . Found by or all parts of the ratio by the 3
3) Equivalent ratios same number. 4
Ratios can be simplified by _ ___ each part of the ratio the parts together.
by the same number. _________ the total by this.
__ this by each part of the ratio.
S . 25:15
4) Simplifying ratios .5 < — > o5 Share £18 in the ratio of 5:4
a3 Add the part — 4+ 5 = 9 parts
£18 +9=£2—1part=£2
5 parts: 5x £2 = £10
5) Sharing into a given . _
Write the ratio 5:3 in the form 1:n r‘gtin 9 g 4 parts: 4x £2 = £8

£10: £8
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KPI 8.10 Percentages Calculations

_— A percentage writtenasa__ is the percentage 2) Percentage of an .
1) Multiplier multiplier. amount with a calculator The percentage multiplier by the amount.
3) Percentage
change 4) Reverse percentages

KPI 8.11 Ratio 1
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5 parts: 5x £2 = £10
5) Sharing into a given . _
Write the ratio 5:3 in the form 1:n r‘gtin 9 g 4 parts: 4x £2 = £8

£10: £8
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1) Trapezium

Quadrilateral with one pair of parallel sides.

KPI 8.12 Area of Circles

2) Isosceles trapezium

Quadrilateral with one pair of parallel side and two right angles.

3) Area of frapezium

Sum of the parallel sides.
Divide by 2.
Multiply by the vertical height.

A=(c1+b x h
2

A c D

™
0O

A =mr? "
4) Area of a circle A=Tx92 S0 e A= %
A = 811 em? circle
6) Area of a quarter- A= T2 7) Area of a three- A= 3mP
circle 4 quarter circle 4

KPI 8.13 Statistics 1

Bar Chart

A way of displaying data, using

horizontal or vertical bars which

_ 5“1”6 TI”I‘\I, Frequi"w () are the same width and have
A table showing how often 2 L 9 gaps between them.
1) Frequency table (frequent) something occurs. 3 | 6 2) Bar chart
Caninclude fally charts. 4 I 8 Data can also be presenfed in i
5 11 3 dual and composite bar charts
6 | 1 in which case a key word would
be used. T w ™
100 Tuna,
Uses lines to join points T Method of displaying proportional information
3) Line graph on a graph to represent & 4) Pie chart by dividing a circle up into different-sized
a data set. “ sectors.
R
12 5 0 56
Presents data in a table where the place value columns are split. 34 | 31 1 29
5) Stem and Leaf For example, the tens and the ones columns may be split where the tens become 27 22 2 27 Key
diagrams the "stem” and the ones become the "leaf". Stem and lead diagrams come with 219=29
a key and must always be written in order. 19 é 3 149 38
39 40 4 0




KPI 8.12 Area of Circles

1) Trapezium Quadrilateral with one pair of parallel sides. 2) Isosceles trapezium | Quadrilateral with one pair of parallel side and two right angles.
A g D
of the parallel sides.
3) Areaof trapezium | __ by 2. h
_______ by the vertical height.
B C
E b

A= .
4) Area of a dirde A=nxo 5) Area of a semi- A2

A =81ncm? drcle 2
6) Area of a quarter- A 0P 7) Area of a three— A= 30
drcle - 4 quarter circle 4

KPI 8.13 Statistics 1

A way of displaying data, using

or bars
scim TT:IT Frequim 7 which are the same _____ and
A table showing ___ _ 3 ] 3 have _____ between them. B
1) Frequency table 3 AL G 2) Bar chart
Can include tally charts. a HUL 1T 8 Data can also be presented in
5 Il 3 and bar charts
5 | 1 in which case a key word would
be used.
Uses lines to join points : Method of displaying ____~_ information
3) Line graph on a graph to represent Fom 4) Pie chart by dividing a circle up into different-sized
a data set. - ;
0cn = 0 a0 = 1 ErmyE
12 5 0 56
Presents data in a table where the are split. 34 | 31 1 79
5) Stem and Leaf For example, the tens and the ones columns may be split where the tens become Key
diagrams the " " and the ones become the " ". Stem and leaf diagrams 27 2 2 27 -
ag —____ andiheones becomethe ____ g 219=29
come with a__ and must always be writtenin ____ 19 6 3 149 39
39 40 4 0
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KPI 8.14 Averages and spread

The central or typical value in a data set. There are three types of averages: mode,

The most common/frequent value from a set of data.

1) Average median and mean. 2) Mode Mode of 3, 3,6,7,7,7,8,9,10=7

3) Median The middle value when the data Is in order. Add up all the numbers and divide the total by how
Median of 9, 5,15, 6,8 - 5, 6, 8,9, 15=8 4) Mean many numbers there cre.

5) Range A measure of the spread of the data, = Largest Value — Smallest Value. Meanof 7,8, 9: % = %—4 =8

4) Reversing the

If we have the mean but one of the data points is missing, we can find the missing
value by:

third value.

E.g. The mean of three numbers is 5. Two of the numbers are 3 and 10. Find the

mean 1) Multiplying the 'mean’ by the number of data points to get the total of the values; Etf:l(gf*-‘rqg]v:cﬂ;esz 5x3=15
2) Subtracting the sum of the known values from the total of all values. . .
The third value is 2
KPI 8.15 3D Visualisation
1) Face A face is a single flat surface. 2) Edge An edge is a line segment between 3) Vertex A vertex is a corner.
faces.
4) Cube 6 faces 1 ] 5) Cuboid 6 faces 6) Triangular prism | 5 faces
12 edges | ] | 12 edges 9 edges
8 vertices pa— _ 8 vertices | 4 vertices A
7) Pentagonal prism 7 faces o 8) Square- 5faces 9) Triangular 4 faces
15edges based 8 edges -based pyramid 6 edges
10 vertices e u—b—‘—‘ pyramid 5 vertices 4 vertices
10) Cylinder 3 faces - 11) Cone 2 faces 12) Sphere 1 face
2 edges 1 edge <> 0 edges
0 vertices 1 vertex O 0 vertices
KPI 8.16 Volume
1) Volume The volume of a solid body is the amount of ‘space’ it occupies. It is measured in cubic units e.g. cubic cenfimefres (cm?).

2) Volume of a prism

Volume of a prism = area of cross section x length

Volume of cylinder =nr? h

length

3) Units of capacity

1L=1000ml; 1L=1000cm?
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1. Food Chains 2. Food Webs 3. Bioaccumulation

A food chain shows the
different species of an organism
in an ecosystem, and what eafs
what.

* A food chain always starts with
a producer.

* A food chain ends with
a consumer.

Here is an example of a simple

food chain:

Tertiary consumer
Carnivore

&7

Vad
1

Secondary
consumer

Carnivore

1

Primary consumer
Herbivore

Producer

When all the food chains in an ecosystem are joined up

3a

Food webs are just several food chains joined fogether.
Some of the food chains in this food web are:

« Tree > giraffe > lion

¢ Tree>rhino > lion

e Grass > rhino > eagle

¢ Grass > grass hopper > small bird > raccoon > eagle

4. Decomposers

Decay - when dead plant and animal materials are
pbroken down by decomposers.

Decay releases the nutrients locked up in the dead
material, back into the ground, so that it can be used
for new plant growth.

This is important because there is only a finite amount of
nufrients on our planet. Decay means that the nutrients
can be constantly recycled.

The ideal conditions for decay are:

1. Plenty of oxygen, so that decomposers can respire.

2. Warm temperatures so that decomposers are more
active.

3. Some moisture as this allows important chemical
reactions to take place.

Bioaccumulation - the build up of toxic material through a
food chain.

o988 < g
o0 - @‘\Q‘:&t\ -ﬁr‘“

@ = toxic particle

5. Adaptations

Adaptations - features helping organisms compete, and
survive in their environment,
For example:

. White coat > camouflage
ﬂg .« Big feet > spread weight to reduce pressure on

D% snow/ice
_ .L’ig Thick layer of fat > insulation & food store
... Greasy fur > water runs off easily after swimming

Hump that stores fat > reduce heat loss over rest
of the body

Sandy colour > camouflage

Big feet > spread weight fo reduce pressure on
sand
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Questions

1.

10.

What is always the starting point of a food chain?

What type of organism ends a food chain?

What do food webs show?

What is bioaccumulation?

What are decomposers?

Why is decay important?

Name three ideal conditions for decay.

What is an adaptation?

Give one example of an adaptation for cold climates.

Why do camels have humps?
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6. Natural Selection

1. Individuals in a species show a wide range of genetic
variation due fo mutations.

2. Individuals who are best adapted to the environment
are more likely to survive and reproduce.

3. The genes that allow these individuals fo be
successful are inherited by their offspring.

4. Over many generations these small differences add
up to the new evolution of species.

*Today's classification system is designed
by Carl Linnceus

* Organisms were divided into kingdoms.
*Each kingdom was then sub-divided
intfo smaller groups (phylum) and these
info even smaller groups (e.g. class)
*Species are the smallest group.

7. Classification Is The Sorting Out Of Organisms Into Groups

Based On Their Similarities

Gangaom) Many organisms with few similar
characteristics

One type of organism, with many
similar characteristics

o=
£\ Species
Rx—

8. Extinction

Extinction — when an enfire species is unable to compete
successfully and reproduce it will lead to extinction, because
changes in the environment may leave individuals less well
adapted to compete for resources (e.g. food, water and mates).

Changes in the environment that can cause a species to
become extinct:

¢ A new disease;

* A new predator;

* A change in the physical environment (e.g. climate change);
» Competition (from another species that is better

adapted, including competition from humans).

9. Factors That Can Affect The Population Of

Individual Organisms

Temperature (land/water)
Seasonal changes

Rainfall Might lead to:
Increased predation/hunting » A shortage of food
Deforestation

* * Loss of habitat
* Lack of partners to
reproduce with
* Less water

pH of soil/water

Use of chemicals in farming
Disease

Pollution

New predators

10. Estimating Populations

Method:
Count the numbers of a species within a small section of the area being sampled by:

1. Using a quadrat to make multiple random small samples.

2. A mean is then calculated and mulfiplied up fo the whole area.

11. Biodiversity

Biodiversity - variety of living organisms on Earth.

Biodiversity is important because:

« Moral and cultural reasons;

* Some plant species might be identified for medicines;
¢ Reduces damage to food chains and food welbs

* Profects future food supply.

Protecting biodiversity:
* Seed banks - a store of seeds so that new plants may be grown in the future.

» Seed banks are an example of a gene bank, which preserve genetic animals and plant

terial for the future.
material for the future 47




Questions

1. Who designed the modern classification system?

2.  What is the smallest group in classification?

3. What is natural selection?

4. What causes genetic variation in a species?

5. What is extinction?

6. Name one factor that could lead to extinction.

7. What does biodiversity mean?

8. Why is biodiversity important?

9. What is a seed bank?

10. How are populations estimated in an area?
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1. Reflection

2. Refraction

A ray diagram shows how light travels, including what happens when it reaches a
surface. In a ray diagram, you draw each ray as:

* A straight ling;

* With an arrowhead pointing in the direction that the light travels;

« Always use a ruler and a sharp pencil.

2. The law of reflection

When light reaches a mirror, it reflects off the surface of
the mirror:

« Incident ray is the light going towards the mirror;

* Reflected ray is the light coming away from the mirror.

Incident Ray Reflected Ray

MIRROR

The law of reflection states:

» The angle of incidence = the angle of reflection, i =r. e
IMAGE

3. Diffuse scattering

« |f light meets a rough surface, each ray obeys the law of reflection;

» Different parts of the rough surface point in different directions;

= So the light is not all reflected in the same direction;

* The light is reflected in all directions.

« This is called diffuse scattering.

4. Ray diagram of reflection

* The hatched vertical line on the right represents the mirror;

* The dashed line is the nermal, drawn 90° to the surface of the mirror;

* The angle of incidence, i, is the angle between the normal and incident ray;

* The angle of reflection, r, is the angle between the normal and reflected ray;

» The reflection of light from a flat surface such as a mirror is called specular reflection
- light meeting the surface in one direction is all reflected in one direction.

When light waves pass across a boundary between two substances with a different density, e.g. air

and glass. They:

* Change speed;
» Causing them to change direcftion;
+ This is called refraction.

At the boundary between two fransparent substances:
* The light slows down going into a denser

substance, and the ray bends towards
the normal;

The light speeds up going into a less dense
substance, and the ray bends away
from the normal.

Angle of
incidence

Incident
ray

90°

Substance 1

Normal

3. The Eye

Sclera
K

Iris

Cornea
Pupil
Lens
Ciliary body Retinal blood
and muscle vessels

Conjunctiva Vitreous body

4. Imaging In Mirrors

A plane mirror is a flat mirror.
When you look info a plane mirror, you .
see areflected image of yourself. This
image:
+ Appears to be behind the mirror
e |s the right way up
« Is 'laterally inverted’ (letters and
words look as if they have been
written backwards)

‘Real’ rays, the ones leaving the object

and the mirror, are shown as solid lines.

= Virtual’ rays, the ones that appear to
come from the image behind the
mirror, are shown as dashed lines.

* Each incident ray will obey the law of

reflection.

5(




Questions

1.

10.

What is the incident ray?

What does the law of reflection state?

What is diffuse scattering?

What is specular reflection?

What causes light to refract?

What happens when light enters a denser medium?

What type of image does a plane mirror produce?

What is a ray diagram used for?

What is the normal line in ray diagrams?

What is meant by a 'virtual ray'?
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* White light is a mixture of many different colours;

* Each colour has a different frequency;

* White light can be split up info a spectrum using a prism, a
triangular block of glass or Perspex;

Light is refracted when it enters the prism;

Each colour is refracted by a different amount;

Light leaving the prism is spread out info different colours;
This is called dispersion.

The spectrum

The seven colours of the spectrum listed in order of their frequency,
from the lowest frequency (fewest waves per second) to the highest
frequency (most waves per second):

*» Red Orange Yellow Green Blue Indigo Violet

* 'Richard Of York Gave Battle In Vain'.

Coloured light

* There are three primary colours in light: red, green and blue;

* Light in these colours can be added together to make the
secondary colours magenta, cyan and yellow.

» All three primary colours add together make white light;

* When light hifs a surface, some of it is absorbed and some of it is
reflected.

* The colour of an object is the colour of light it reflects;

+ All other colours are absorbed.

V, v,
B, Appears cB. Appears
G
b Y
RO ;\i B blue gO \ red

Blue object Red object
Appears v
B Appears
R red v G, \\ black
White object Black object

5. Detecting Light

Cameras and eyes detect light. They both have:
* A material that is sensitive to light.
* A change that happens when this material absorbs light

* Images that are not focused appear blurred.

3. The pinhole camera

A pinhole camera consists:

* Of a box with a translucent screen af one end;
A tiny hole (the pinhole) in the other end;

Light enters the box through the pinhole;

It is focused by the pinhole onto the screen;

« Light rays can be focused so that they meet at a single point;
* Focusing is important for getting clear images in our eye;

The image is inverted (upside down) and smaller than the object.

3. The Convex Lens

* A convex lens is made from a tfransparent material
that bulges outwards in the middle on both sides.
= |t can focus light so that appears to meet at a
single point, called the focal point. Light is
refracted as it passes info, then out of, the lens.
« Convex lenses are found in:
= Magnifying glasses;
+ Spectacles for people with long-sight (who can
see distant objects clearly but not nearby ones);
» Telescopes.

4. The Eye

+ The eye is like the camera:
The eye focuses light from an object;
+ Ontfo the photo-sensitive retina;
« The retina contains cells sensifive to light;
= They produce electrical impulses when
they absorb light;
+ These impulses

are passed ;

along the optic

nerve fo the A ‘

brain; * B e ;
* Which interprets ‘ '

them as vision.

Focal length

6. The Camera

Cameras focus light onto a photo-sensitive material
using a lens.

In old cameras, the photo-sensitive material was

camera film;

* The film absorbs light;

* A chemical change produces an image, called
the ‘negative’;

» This was used to produce a photograph on photo-
sensitive paper.

In @ modern camera or the camera in a mobile

phone:

* The photo-sensitive material produces electrical
impulses;

* Which are used to produce an image file; 53

= This can be viewed on the screen.




Questions

1. What causes white light to split into different colours?

2.  Name the seven colours of the visible spectrum in order.

3. What are the three primary colours of light?

4. What colours are made by mixing two primary colours of light?

5.  What happens to light when it hits a coloured object?

6. What is the colour of an object based on?

7. What does a convex lens do to light?

8. Name one use of a convex lens.

9. What is focusing in terms of light?

10. What happens when light is not focused properly?
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Questions

1. Whatis the retina?

2.  What happens when light hits the retina?

3.  What role does the optic nerve play in vision?

4. What does a pinhole camera produce?

5.  What material do cameras focus light onto?

6. How is an image formed in old cameras?

7. What type of image does a pinhole camera create?

8. How do modern cameras capture images?

9. What do both the eye and camera have in common?

10. i 6ecqWl Y4 MEERGARE Uwlad ¢ Ue
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Questions

1. Whatis the retina?

2.  What happens when light hits the retina?

3.  What role does the optic nerve play in vision?

4. What does a pinhole camera produce?

5.  What material do cameras focus light onto?

6. How is an image formed in old cameras?

7. What type of image does a pinhole camera create?

8. How do modern cameras capture images?

9. What do both the eye and camera have in common?
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1. Gravity

Gravity is a force that attracts objects towards
each other.

The greater the mass, the greater its force of
gravity:

« Gravity between Earth and Moon keeps
Moon in orbit around Earth;

« Gravity between Sun and Earth keeps Earth
in orbit around Sun.

N

Gravity only becomes noticeable when there

is a really massive object like a moon, planet or star.

We are pulled down towards the ground because of gravity.

The gravitational force pulls in the direction towards the centre of
any object.

2. Mass, Weight And Gravitational Forces

Mass - is the amount of matter or 'stuff’ it contains.

It is measured in kilograms, kg.

An object's mass stays the same whereveritis, E.g. a 5 kg mass on
Earth has a 5 kg mass on the Moon.

Weight is a force that acts upon a mass.

it is measured in newtons, N.

The weight of an object is the gravitational force between the
object and the Earth.

The weight of an object depends upon its mass and the
gravitational field strength.

Gravitational field strength is given the symbol g (Do not confuse
this with g for grams).
You can use this equation to calculate the weight of an object:

weight (N )= mass (kg) x gravitational field strength (N/kg)

On Earth, g is about 10 N/kg. This means that a 1 kg object on the
10 N).

Earth’s surface has a weight of 10 N (Tkg x 10 N/kg =

Mass and weight
+ The mass of an object stays the same
wherever it is.
« Weight can change if the object goes
where the gravitational field strength
is different from the gravitational
field strength on Earth, e.g. info space
or another planet.
¢« The Moon is smaller and has less mass
than the Earth, so its gravitational
field strength is only about one-sixth
of the Earth’s. So, for example, a
120kg astronaut weighs 1200 N on Earth
pbut only 200 N on the Moon. Remember
that their mass would still be 120kg.

3. The Speed Of Light

 Light fravels extremely quickly.

s [ts maximum speed is 300,000,000 m/s (3x10® m/s) when it travels through a vacuum.

The speed of light is much faster than the speed of sound in air (343 m/s). This explains why you:

» See lightning before you hear it;
= See a firework explode before you hear it.

4. Days And Nights 5. Path of the Sun

* A planet spins on its axis as it orbits
the Sun;

* A day is the time it takes for a planet
fo turn once on its axis;

* An Earth day is 24 hours long;

« The Sun lights up one half of the Earth,
and the other half is in shadow:;

é. Path of the Sun at different times of the year

= A planet spins on its axis as it orbits = =3
the Sun;

* A day is the fime it takes for a planet fo —_— b
furn once on its axis;

« An Earth day is 24 hours long; / N

« The Sun lights up one half of the Earth, )

and the other half is in shadow;

¢ During the day, the Sun appears to move
through the sky;

¢ This happens because the Earth is spinning on
its axis;

¢ The Sun appears fo move from east to west.
Thistis because the Earth turns from west to
east.

The Sun appears to:
* Rise in the east;
* Setin the west;
* Be due south at middc:y:
¢« One way fo
remember
which way the
Earth tums |s
*‘'We spin’.
(the Ec:rfh] splns
from west to
east.

7. Years And Seasons 8. Stars And Galaxies

+ A vyearis the time it takes to make one complete
orbit around the Sun;

¢ The Earth goes once round the Sun in one Earth
year, which takes 365 Earth days;

* The further a planet is from the sun, the longer its year.

Seasons EQUMOX

(23.4° from vertical).We get 5

different seasons because the ..~ L "

» It is summer in the UK i -
when the Northern ey ﬂym
towards the Sun. o canex

e It is winter in the UK when 24 Septemoat

The Earth's axis is tilted slightly B
Earth's axis is tilted:
Hemisphere is tilted SaLsTIcE
the northern hemisphere is tilted away from the Sun.

*Qur Sun is a star.

|t seems much bigger than other stars in the sky
because it is much closer to Earth;

« Stars form immense groups called galaxies.

* A galaxy can contain many millions of stars,
held together by gravity.

«Qur Sun is in a spiral galaxy called the
Milky Way.

The light year is the distance travelled by light
in one year.
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