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HT1¢ Creative Writing

Metaphor A metaphor is a figure of speech where something is described as  Explicit Characterisation N6 Rt WRt Ws 6 J0Waq6WeEaaqdé VYl W 6Yst WadlIWHS ¢ I
if it is something else, even thougfit's not literally that thing. They thoughts, effects on others, actions or looks. ExampleSarah stepped into the
use "was", "is", or "are" to make the comparison direct and blizzard without hesitation, her jaw set.
powerful. Example:The wind was an icy dagger slicing through the
valley.

Simile A simile is a figure of speech that compares two different things Resolution Also known as the denouement, theesolution is when conflicts areresolved and
usingthe words "like" or "as." ExampleThe wind was like an icy the story concludes.

dagger slicing through the valley.

First person narrative A narrative or mode of storytelling in which the narrator appears as  Flashback An interjected scene that takes thenarrative back in time from the current point in
theh f K Wl DHYGGWHAHqRUNWGS R WY W61 WY the story.
either as awitness of the action or as an important participant in
it. (narrative perspective)

Third person narrative A type of narrative in which the story is related by Rising action A related series of incidents in a literary plot that build toward the point of
an omniscient narrator who knows the thoughts and feelings of all greatestexcitement/interest.
the characters inthe story.

Exposition Refers to part of the story used to introduce background
information about events, settings, characters etc. to the reader.

Climax The point of highest tension in a narrative.

Falling action Occurs immediately after the climax, when the main problem of
the story has been resolved.

Implicit Characterisation This is when the author tells the reader directly what a character
is like. Example:Sarah was brave and determined.




HT1¢ Writing

1. What is explicit characterisation? 1. Look closely at the imageldentify five key nouns that contribute too the atmosphere of the scene.
2. Choose three adjectives from the list below that best match the tone of the house in the image:
2. Which of the following is an example of implicit characterisation? warm wionely wpeaceful ubright wcluttered wjoyful.

Ay RY Gtos ¢t 10¢ ot RUT 10¢ OT ton 0l Yet toae Ug GO

By NV G106¢ 210106 Rt oG ¢t qtot ¢ UT s RHG 10q Y 10¢ 1062 UNI | 10t ql ¢ ) S o A )

C)u NY G105 ¢ + 1oq ¢ o dtoe OT 106 ¢ T IR Y5 06 ¢ RI g GO 3. 16! WARNSqUaSWIWNYadYs RUDW RORIWWANWRUU N N IIHGQR2 1L
room?y NG I¥ YG Os ¢t tOct IOGR21JG! HOct HOC IOt 2 G G I HONn 1t qR2 ¢ 0 A (

3. Rewrite this sentence to make the characterisation implicit instead of explicit: _ -
ux JUctos ¢t OOl 2Yet IOcAY 2 qloq6 131004+ ¢ G g CO 4.  Create your own metaphor to describe the contrast between the inside of the room and the
scene outside the window.
4. Explain how a writer might use implicit characterisation to show that a character is dishonest. Give
an example in your answer. 5. Choose three adjectives that best describe the mood of the study room.
6.  Why might the following simile be ineffective?s N6 1JKOt g2 T ! 105 ¢t HOct IOHI RN 6 q tOC
5. What is the difference between firstperson and third-person narrative? cityt t '+ &l ¢ GUI g CO
7. What is the rising action in a story, and what is its purpose?
6. Read the sentence below. Is it written in firsperson or third-person?

yf ORI DGqtol Ys Uogqé o6 ctidsc! etod Del qtoGYa Ul RUNIWRUK
8. What is the climax of a story?

7. HowdoesusingafirstGIJl + YOWU¢!I I ¢q¥Yl Wen nWUeEqllgdJWl el 131 ki
9. What is the falling action, and how is it different from the resolution?

8.  Rewrite the following thirdperson sentence in firstperson: iy E 6 IJtOY GIJU 13T t0q 6 310G W a1 10, what is the resolution of a story, and why is it important?
handsaq | WGHGRUNAK CO

. _ _ B 11. Read this short summary and identify the climaxy n aqlJ1 KOs J1IJt + KOY ntogl ¢ RURUN
9.  Whatis a flashback in creative writing? biggestn 3¢ | KOGl nY!l GRUNKG I tOoF Yi YIORUIONT YU qtOY n KOG HOG 2 |

10.  Why might a writer use a flashback in a story? Give one example. 12.  Why is the rising action important for building suspense or interest in a story?

13. Write one sentence that includes a clear climax.
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Extended metaphor

Caesura

Free verse

Simple Sentences

Sonnet

Elegy

Enjambment

Simile

Rhyme

A metaphor which is developed across the text. Rhythm The pattern of stressed and unstressed syllables in a line of poetry.

Caesura (pronounced se&0ra) refers to a break or pause in - Repetition Repeating words or phrases for emphasis or effect.

the middle of a line of verse indicated by a piece of punctuation.

Refers to the form of a poem that does not have a regular Symbolism When an object or word represents a deeper meaning (e.g. a dove = peace).
pattern of rhyme or rhythm.

A sentence with one independent clause. It needs Tone N6 UWGY Ukt WeaqaqRagel WWYI WnJWaRUNDLW 6 Y5

onesubject, oneverb and it needs to be a complete
thought. Example: We need to make a change.

A poem that has 14 lines and a particular pattern of rhyme.
Oftensonnets are associated with the theme of love.

WHAT IS POETRY?

Poetry is from the Greek poiein,
 what means “to make”. Poetry is
a type of Iliterature that
expresses ideas, feelings, or
tells a story in a specific form.

A poem or song that is written in dedication to someone who
hasdied.

When a line of poetry runs over into the next without punctuation.

Poetry uses a formal organization
and it is often divided up into
lines or stanzas, or it refers to

A simile is a figure of speech that compares two different something beautiful.
things using the words "like" or "as.'Example: The grass

swayed in the wind like waves on a beautiful green ocean.

There are three main kinds of
poetry: narrative, dramatic and
lyrical.

Words that sound the same at the end (e.@at and hat).

Poetry is one of the
oldest forms of
literature, dating back
thousands of years.
Some of the earliest
known poems were part
of oral traditions and
were used to tell
stories, preserve history,
and pass down cultural
beliefs.
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Questions
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4
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Why might a poet use symbolism in a poem?

Why might a poet use metaphors in their writing?

Why might a poet choose words from the same semantic field?
Why might a poet use imagery in their poem?

Why might a poet repeat certain words or phrases?

. Why might a poet write about personal experiences?

. Why might a poet write about social or political issues?
. Why might a poet use poetry to explore identity?

. Why might a poet write poetry during difficult times?

. Why might a poet want to connect with their culture or heritage through poetry?

Questions

1.

HEYI T RONDWqY W6 JWGYt ql Alls 6131 W YIIt Wad1J
it mean?

According to the poster, what are some things poetry can do?
Accordingto the poster, how is poetry usually organised on the page?
According to the poster, what are the three main types of poetry?

According to the poster, what objects is the character in the image holding, and
what might they represent?

Enjambment is used in poetry when a sentence runs over more than one limgthout
, Creating a sense of flow or urgency.

Acaesura is a in the middle of a line, often marked by punctuation, whicdn
Al DCqlWXx xxXx xxx WInmnPEqWY! W InddFaqllc WHG C I

Poets often use___ to give deeper meaning to objects or actions, such as using
storm to represent emotional turmoil.

lambic pentameter is a common rhythm in poetry, made up of pairssyflables
where the second syllable in each pair is

Anextended metaphor is a comparison that continues a poem osection of
it, helping to explore complex ideas like identity or conflict in more depth.

5
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Symbolism

Tone

Pathetic Fallacy

Foreshadowing

Main Clause

Extended metaphor

Cyclical structure

Subordinate clause

Deliberate
sentence variation

A literary and artistic device where symbols objects, characters,
or eventsy are used to represent abstract ideas or concepts beyond
their literal meaning.

In literature, tone is the attitude or manner of which a writer
writes about a central theme or subject.

The attribution human feelings to something nofhuman (ie.
Theweather reflects the mood of a character or can be used toreate
atone).

a literary device where the writer gives subtldints or clues
aboutevents that will happen later in the story.

A main clause (also called an independent clause) is a group of
words that contains a subject and a verb and expresses a complete
thought. It can stand alone as a full sentence.

a comparison between two unlike things that continues throughout

a series of sentences, a paragraph, or even an entire piece of writing.

It goes beyond a single line or phrase, developing the metaphor in
depth to create a more vivid or complex understanding.

a narrative technique where the story ends in a similar way to how
it began, creating a sense of closure, repetition, or inevitability.

A subordinate clause (also called a dependent clause) is a group
of words that has a subject and a verb but cannot stand alone as
acomplete sentence.

the intentional use of different sentence structures, lengths, andtyles
to create rhythm, maintain reader interest, and emphasize kegeas in
writing. It helps make the text more engaging and dynamic.

Parenthesis

Introductory phrase

Tense

Ambitious vocabulary

refers to a word, phrase, or clause inserted into a sentence to add extra information
orc Ullct RT UIOWF gkt Wet ecdd! Wt DqWYnnWA! WAI ¢ #H
sense if the parenthetical part is removed.

An introductory phrase does not include the main subject or verb of the sentence. It
only sets up or adds context for the main clause that followsEg."After finishing
her6 Ya s Y1 t /w0

refers to the form of a verb that shows the time an action takes plagewhether it's in
the past, present, or future. Tense helps readers or listeners understand when
something happens.

the use of advanced, precise, or sophisticated words that go beyond everyday
language.These words show a strong command of language and are often used to
impress, persuade, or express ideas more clearly and creatively.




HT3¢ Writing

Qs s

1L cYsW YUt WadWWet JWYnWH! AGRACGW ql eFgqel U 1
Hécl ¢cHqIl + kWTYel U! WYI Wneaqlle

2. Canyou identify a moment of foreshadowing in a text you've read recently? -
3.1 6¢cqWRt Welwt ' GAYGWet WT WROWe wUOY2 130 WY! WGYL
how does it deepen the meaning of the text? 3.

4. How can imagery and symbolism work together in a text to convey a theme or emotion
more powerfully? 4.

1. Isthis Pathetic fallacy or personification?
The old house groaned as the wind pushed against its walls.

2.
2. Is this Pathetic fallacy or personification?
The angry storm lashed against the windows, echoing the tension in the room.
3. What ambitious vocabulary can you think of instead of the following wordsad wbig L
happy wmean uscary 3
4. When is the only appropriate time to change tense within a creative writing piece?
5. How does the author's choice of tone influence the reader's emotional response to the 4.
narrative?
5.

Write a sentence according to the picture 1. Write a sentence according to the picture

and underline the main clause. and underline the main clause.
Write a sentence using a positive tone 2.  Write a sentence using a negative tone
according to the picture. linked to the picture.

Write an example of varying sentence types 3.  Write an example of varying sentence types

to change the tone, according to the picture. to change the tone, linked to the picture.
Using the picture as an example, write a 4. Using the picture as an example, write a
sentence including pathetic fallacy sentence including pathetic fallacy
Using the picture as an example write a 5.  Using the picture as an example write a
sentence including personification. sentence including personification.

Underline the main clause in the following sentence:
Although it was raining, we decided to go for a walk.

Which of the following is a main clause?
A) Because she was late

B) If you finish your homework

C) He enjoys playing football

D) While the sun was setting

Identify the subordinate clause in the following sentence:
She stayed inside because it was raining.

Which sentence contains a subordinate clause?
A) The dog barked loudly.

B) I will call you when | get home.

C) He runs every morning.

D) The sun is shining.

In the sentence below, where can we put punctuation to creat®arenthesis?
~l W R QU Ws6YWTet qWNYqWs 3l Wil R2IJI Kt Wi RFEVOL 13WYn
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Qs s
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HT4¢ Reading The Crucible

Subversive Something or someone that seeks to challenge or overthrow Society A society is a group of people who live together in an organised way, sharing laws,
established systems, beliefs, or institutions. traditions, values, and ways of life. Societies can be large (like a country) or small (like a
local community), andthey shape how people behaveand interact with each other.

Morality/Immorality Morality is the system of principles and values that distinguishes right IS 157 T::e quality of being honest and|having strong moral principles: which you will not
from wrong behaviour. A
Immorality is the violation of moral principles, involving actions
considered wrong or unethical.
g Justice Justice can be defined as the principle of fairness and moral rightness, where

individuals receive what they are due, in terms of protection, punishment or reward. It
means using rules and values fairly so that everyone is treated equally and held
responsible for their actions.

Patriarchal Describes a system or society where men hold most of the power and
authority, especially in leadership and decisionmakingy often
leaving women with fewer rights and limited opportunities.

Power The ability to control people, situations, or resources, or to make decisions that affect
Expectations Beliefs or assumptions about how someone should behave and what others. Power can come from many placey like laws, money, knowledge, or social
they should achieve. Expectations can come from family, school, status

society, or even ourselves.

Class In society, class refers to a group of people who are seen as having a
similar social or economic position. These can be roughly broken
down into Upper, middle and lower class.

Characterisation The way a writer shows what a character is like. This can include their
appearance, actions, speech, thoughts, and how others react to them.
A writer uses characterisation as a way of getting their message
across.

Strength Being strongy not just physically, but also mentally or emotionally. It
means being able to face challenges, stay calm under pressure, and
keep going even when things are difficult.

Gender Gender refers to the roles, behaviours, activities, and identities that a
society considers appropriate for people based on whether they are
seenas male, female, or anotheridentity. .




HT4¢ Reading The Crucible

1. A system is one where men hold most of the power and authority, often 1
limiting women's rights and opportunities. 5
2. refers to actions that violate moral principles and are considered wrong @ 3
unethical. :
: : : o 4.
3. How can subversive actions affect a society or institution?
5.
6.
7.
1. Where do expectations come from? 1.
2. How are people grouped by class?
3. How does writers use characterisation to show what a character is like?
2.
4. What does strength mean beyond just physical ability? Give two examples
mentioned in the definition.
3.
4.

What does the statue in the picture hold?

Why might the statue be blind folded?

Where would you find a similar image/statue?

How does the image link to power?

Consider the second image, what are the things that are tipping the scales?
What could this reveal about the justice system?

Is there any such thing as true justice?

Gender refers to the roles, behaviours, activities, and identities that a
considers for people based on whether they are seen as male, female, or
another identity.

What are the common sources of power in society? Name 2.

A is a group of people who live together in an way, sharing laws
traditions, values, and ways of life.

set qRAVIWRY Wadé WWGI RUARGGH WY ns BB AIBB IS 6
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Imagery

Simile

Metaphor

Personification

Extended metaphor

Emotive language

Semantic field

Anecdote

OR Tone

Imagery is a literary device used in poetry, novels, and other writing
qécaqllet Dt W2R2RT W WUt Al RGqRYU LWq 6 ¢ «
an image or idea in their mind.

A simile is a figure of speech that compares two different things using
the words "like" or "as."Example: Homelessness is like a plant

having not roots, no soil to anchor it.

A metaphor is a figure of speech where something is described as if it
is something else, even though it's not literally that thing. They use
"was", "is", or "are" to make the comparison direct and powerful.
Example: Every homeless person is a plant lacking roots and soil to

anchor it.

Personficationis where human qualities, actions, or emotions are
attributed to inanimate objects, animals, or abstract ideas.Example:
Homework is a thief of time and freedom.

A metaphor that is developed over several lines, paragraphs, or even
an entire work.

Emotive language is language that is used to create an emotional
response in the reader using words and phrases that evoke feelings
such as sadness, anger, joy or fear.

Semantic field is a group of words or expressions that are related in
meaning.

NYUOUWRUWSs | RGRUNWRY W6 WWY21W1 ¢aaWayyTl wy

word choice. Tone can be formal or informal, positive or negative, light
hearted or dramatic.

Imperatives

Rhetorical Questions

Simple sentences

Compound sentences

Complex sentences

An instruction or a command. In transactional writing these are used to create a sense
of urgency, motivation or call to actionExample: Vote today to make your voice
heard.

W 60aqVYl RA¢ O Whe Wt qRYULWRY Weé Whe 3t qRY U6 ¢
prompt though, engage readers by considering the answer themselves.

A sentence with one independent clause. It needs one subject, one verb and it needs t
be a complete thought.Example: We need to make a change.

A sentence with two or more independent clauses, joined by a coordinating conjunctiol
(like and, but, or, so)Example: It Is only a matter of time before this issue takes over
and future generations will feel its effects.

A sentence with one independent clause and at least one dependent clause (a clause
that cannot stand alone).Example: Anita, like many others in rural villages, would be
lost without her car to reply upon.

NO MORE
TESTING |

ENOUGH
1S
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Questors e

1. Imagery is using words to ) 1. Provide one word to describe the tone suggested by the 1. What issue is being demonstrated in the image?
image.
2. Whatis the key difference between a simile and a metaphor? _ _ o 2. Provide 3 emotive words which would create
2. Why would the following sentence be inappropriate in a sympathy for the woman.

3. Isthis an example of a metaphor or a similePeople who give up their time to help are ISEE @ISR aE Willing) it (Freiesting;

a lighthouse in a stormy sea. Joyfully, the classmates raised their placards in 3. Provide 3 emotive words which would create
unison. anger towards the thief.

4. Isthis an example of a metaphor or a simileRike a flower deprived of sunlight, we will 3.

L i Which semantic field might you use to criticise the lack
see creativity wilt.

of freedom in the school system?

B

Why would this be an ineffective use of emotive
language?The sad woman was in even more

4. Why is this a successful metaphor to use to describe the sad, watching in sorrow as the thief ran away.

protest Their voices rose like a storm forged in

harmony, each word a lightning strike against 5. Write a rhetorical question to encourage people

to stand up against crime.

injustice.
1.  Whatis being personified in the example below: 1.  Which words in the sentence below are the imperatives?
Society has turned its back on the most vulnerable, walking briskly past them as Act now to support local businesses and help protect the heart of our community.

they sleep on our streets.

2.  Change the sentence below into an imperative
2.  Whatis the difference between a metaphor and an extended metaphor? We could close the door on prejudice if we want to.

3. In this example of emotive language, which words create a sense of sympathy? 3. Why do writers use rhetorical questions in transactional writing?
Crammed into tiny, filthy cages, the defenceless animals are the real victims.

4.  What does a simple sentence need?
4.  Whichis not an example of semantic field?

War 1 Prison T Growth - Blue T Machines 5. What does a compound sentence join together?

5.  Which of the following IS NOT an example of tone? 6. Whatis a complex sentence?
Optimistic T sarcastic T annoying T sorrowful

14
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3. Isthis an example of a metaphor or a similePeople who give up their time to help are ISEE @ISR aE Willing) it (Freiesting;

a lighthouse in a stormy sea. Joyfully, the classmates raised their placards in 3. Provide 3 emotive words which would create
unison. anger towards the thief.

4. Isthis an example of a metaphor or a simileRike a flower deprived of sunlight, we will 3.

L i Which semantic field might you use to criticise the lack
see creativity wilt.

of freedom in the school system?

B

Why would this be an ineffective use of emotive
language?The sad woman was in even more

4. Why is this a successful metaphor to use to describe the sad, watching in sorrow as the thief ran away.

protest Their voices rose like a storm forged in

harmony, each word a lightning strike against 5. Write a rhetorical question to encourage people

to stand up against crime.

injustice.
1.  Whatis being personified in the example below: 1.  Which words in the sentence below are the imperatives?
Society has turned its back on the most vulnerable, walking briskly past them as Act now to support local businesses and help protect the heart of our community.

they sleep on our streets.

2.  Change the sentence below into an imperative
2.  Whatis the difference between a metaphor and an extended metaphor? We could close the door on prejudice if we want to.

3. In this example of emotive language, which words create a sense of sympathy? 3. Why do writers use rhetorical questions in transactional writing?
Crammed into tiny, filthy cages, the defenceless animals are the real victims.

4.  What does a simple sentence need?
4.  Whichis not an example of semantic field?

War 1 Prison T Growth - Blue T Machines 5. What does a compound sentence join together?

5.  Which of the following IS NOT an example of tone? 6. Whatis a complex sentence?
Optimistic T sarcastic T annoying T sorrowful
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HT6¢ Reading- Lear

Key Term

nobility

Morality

/immorality

Abuse of power

Conflict

Authority

disintegration

Hierarchy

manipulate

Definition

Nobility of character is the quality of possessing high moral virtues such as integrity,
compassion, and courage, reflecting inner greatness and strengtiNobility also refers to
a privileged social class , usually inherited, and historically linked to titles, land, and high
social rank.

Morality is the understanding and practice of good behaviour, based on values like
honesty, respect, fairness, and kindnessimmorality is the choice to act in ways that go
against these values, such as being dishonest, cruel, or unfair.

Abuse of power is when someone in a position of authority uses their power unfairly or
wrongly, to control, harm or take advantage of others. It usually involves breaking rules o
acting for personal gain instead of the good of others.

Conflict is a struggle or clash between opposing forces, ideas, interests, or individuals. It
Ac UWYHAA2 | WANDqs DOUWGUYGIWAWNI Ye Gt AWY ! Ws Rc
disagreement or incompatibility that creates tension and requires resolution.

Authority is the legitimate power or right to give orders, make decisions, and enforce
obedience. It often comes from a recognised position, role, or social agreement that
grants someone the ability to influence or control the actions of others.

Disintegration is the process of breaking down or falling apart into smaller pieces, losing
unity, cohesion, or structure. It can refer to physical objects breaking apart or to groups,
systems, or relationships falling into disorder or collapse.

Hierarchy is a system or organisation in which people or things are arranged according to
their rank, status or authority. It establishes levels of power, importance, or classification,
often creating a chain of command or order.

Manipulate means to skilfully handle or control something or someone, often in a clever
or sometimes unfair way to achieve a desired outcome.

Key Term Definition

subverts Subverts means to secretly weaken, overthrow, or undermine a system,
authority, or established idea.

loyalty Loyalty is a strong feeling of support, faithfulness, or allegiance to a person,
group, cause, or idea.

Transgressive Transgressive means going beyond or breaking the usual limits, rules, or
boundaries, often in a waythat challenges social norms or conventions.

Integrity Integrity means being honest and having strong moral principles; doing the
rightthing evenwhen no oneis watching.

Dignity Dignity is the quality of being worthy of respect and honour; having a sense of self
respect and behaving in a way that deserves respect from others.




HT6¢ Reading

1. What are the two meanings of the term 'nobility’ as defined in the table? 1. 126 YAIKG GKA& AYIF3IS NBEFGS G2 WRAAAY!

2. How is 'immorality’ different from 'morality'? Provide an example of each. 2. Examine the picture, use the word loyalty to explain what you think is happening.

3. Whatdoes it mean to ‘abuse power'? 3. What might the image represent about hierarchy and authority?

4. What are some ways conflict can occur according to the definition provided? 4. 52 22dz GKAY]l GKS 26ySNI 2F GKS ONRGY 6
answer.

1. What is authority, and where does it typically come from? 1. What does the wordsubvert mean, and how does it relate to systems or authority?

2. Give an example of a situation where someone might have authority. Why arethey g 2. How would you explain the meaning oloyalty ?
that authority?

_ o _ _ _ o 3.  What does it mean when something is described asansgressive ?
3. Explain what disintegration means. What kinds of things can disintegrate?

) . . , N 4. Whatis the meaning ofntegrity , and how does it involve being honest and sticking
4. Whatis a hierarchy, and how does ibrganise people or things” to strong moral principles?

5.  What does it mean for a person to have or show dignity in how they carry
themselves?
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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. V64 =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."'\/gz 2 because 22=8
Note: -2)° = -8 so V8 # -2

5) Index notation

Example

axaxaxa=a

The number 4 is called the index (plural indices). This fells us how
many fimes the "base" a has been muliiplied 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 o = a3 = ¢?

7) Dividing powers

am+qgt= gmn
SUBTRACT the powers only if the bases are the same.
Eg. at+a?2=a*?=at

8) Indices with
brackets

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

9) Indices with
brackets

(ab)r=a"x b"
Raise each number or variable to the same power.
E.g. (2p)*=2xp*=1ép*

10) Power of 0

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

11) Power of%

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=2x2x2x 39 24=22x3

3) Prime factor trees

24

S &

19




KPI 8.01 Powers and Roots

The result of . It will always be ]
1) Square number The first 12 square numbers are: 2) Square root —:g_—_Sa:gbe;:gaggf_ng?;ﬁ Egjﬂ 2:,:3 ariginal
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 =-8s0%8 = -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 = an 7) Dividin wers s am-nun: PUWES UILIY 1T U Udsth dle Ul Sallie
powers the powers only if the bases are the same. E.g. a° % a® = a°*% = g° g po —_— ;
Eg.a*+a=a"2=g&
_ iy ab)»=a"x b
8) Indices with (am)h = gma 9) Indices with ( . .
Raise each number or variable to the same __
35 — o3xS — ol e
brackets the powers. E.g. (@°)* = a a brackets E.g. (2p)* = 24 x p* = 16p*
a’ = 11) Powerﬂf__l— ar= )
10) Power of 0 Any number or variable to the power of zero equals 2 Eg. 16=vi6 =4
KPI 8.02 Prime Factorisation
A prime number only has __ : 1 and itself.
1) Prime numbers 2 is the only prime number. 1 is not a prime number.

Prime numbers between 1and 100: _, _, _,_ ,_, ., ., _,_ ., ,31,637, 41,43, 47, 53,59, 61, 67,71,73, 79, 83, 89, 97.

24

ime fact The process of expressing a number as a of its___ . 4 / \ b
2) Prime 3) Prime factor trees

24=2x2x%x2x3 »24=
@/ b @{ \@ P

decomposition
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10) Power of 0 Any number or variable to the power of zero equals 2 Eg. 16=vi6 =4
KPI 8.02 Prime Factorisation
A prime number only has __ : 1 and itself.
1) Prime numbers 2 is the only prime number. 1 is not a prime number.
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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;’;‘r‘gMng Multiply the denominators. X s s
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

22




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 NIgures | 4 3047 has 4 significant figures.

10.500 has 3 significant figures.

- Round to... 0.00?{S@ D.DOF@ 0.00@8 2.0@’ 2.@? @QSD?
2) Rounding to to 3 sf to 2 sf to 1 sf to 3 sf to 2 sf to 1 sf
significant figures
Answer 0.00/764 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 to an 5 —_—
a mixed number 7 7 improper fraction 5 5
Make the denominators the same (find the __ ). _
3) Adding and Use______ _ tractions to ensure tractions have a 2 + 2 =10 14 24
subtracting fractions .
Add/subtractthe __  only 7 5 35 35 35
S Multiply the ___ . 4 3 _ 1 3
4) Multiplying : —= ==
fractions Multiply the . X 40 10
____ where possible. 5 8
Keep the first fraction the same. 4 = 3 = 4 8 — 352 =9 2
o . Change the secondtoits __ —— -
5) Dividing fractions . —_— — —
the fractions. 5 8 5 3 15
_ 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.
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KPI 8.04 Fractions
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4) Multiplying : —= ==
fractions Multiply the . X 40 10
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o . Change the secondtoits __ —— -
5) Dividing fractions . —_— — —
the fractions. 5 8 5 3 15
_ orconverttoa where possible. 15
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KPI 8.05 Solving Equations 1

Addition and Subftraction are inverse operations.
1) Inverse operations | Muliiplication 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 to the left of the variable. This is the value that we multiply the variable

. by. A single number, variable or numbers and

o 4x ¥ The coefficient of x is 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 terms in an expression. 7x + 3v - 2xv is simplified to 5x + 3v. 6) Expression with addition and/or subtraction signs
E.g. 4x + 3y.
. . Contains an equals sign (=) and has one unknown.

7) Linear equation EQ 5r=2=2r+7.

Use inverse operations to find the solution of an equation.

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

'—;=12 3p-7=8 2¢+10=19 -9«
X4 x4 +7 +7 +9x +9x
8) Solve =48 3p=15 Nx+10=19
+3 +3 -10 -10
p=5 1x=9

11 +11
-:i
X 1

?) Form and solve a
linear equation

E.g. 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.

yv+15+v-3=36

2v+12=36
2v=24
v =12

Jake: 12, Lily: 15, Kobe: 9

E.g.2
A

8b
12

6b

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

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

12(2b + 4) 1920
2
_24b+48 o
2
12b +24=120
12b = 96
b=8cm 25




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 » The of x is 4. 4) Term variables ___ together.
x > 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 ~ and/or _ signs
E.g. 4x + 3y
. . Contains an and has
7) Linear equation EgQ.5c-2=2¢+t 7.
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E.g. 1. (One step) E.g. 2. (Two step) E.g. 3. (Unknown on both sides)
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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.

Angles on a straight line sum to 180° Angles around a point sum to 3460° F
2) Angleson a 3) Angles around a E 148°
straight line point
140° 56°
40° e
[ H G
Angles in a friangle sum to 180° Angles in a quadrilateral sum to 360°
B D N -
rd
56°
124°
4) Angles in a 5) Anglesin a
friangle quadrilateral
124°
A 56
> B

6) Alternate angles

N

7) Corresponding
angles

Corresponding angles are equal, soa=b

Ve

77

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°

/

28




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
¢ 140° pe 560
40°
P %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 I angles are equal, soa=>b
a
6) . angles Z/b N angles //E.
/ /b
angles are equal, so,a=bandc=d angles sum to 180°, so a + b = 180°
a
8) 9) angles
angles b

2
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/ /b
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a
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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 to the circumference.

Plural: radii

3) Chord A straight line joining any two parts of the circumference.

4) Tangent A straight line that fouches the circumference at a single point.
5) Arc A section of the circumference.

8) Sector The area bound by two radii and an arc.

7) Segment The area bound by the circumference and a chord.

\ Radius

Centre

o

The perimeter of the circle.
C = n xdiameter

C=nd
d=5cm The ratio of a circle's circumference to its diameter.
22
8) Circumference g - g 5 AL It has an estimated value of oor 3.14rounded to 3
c= jjn cm significant figures.
c = 15.70796327cm
¢ =15.7cm (35f)
A revolution is a full furn of a circle.
The distance covered by one revolution is equal to the circumference of the circle.
10) Revolution 13) Semi circle Perimeter +d

12) Quarter- circle

Perimeter TTd + 2r

14) Three-
quarter circle

']
)

-

Perimeter ——zd + 2r

T mtd

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.
C =
C=
The ratio of a circle's toits__
d = 5cm 22
8) Circumference ¢ = xd 9) n (Pi) T
c=1%5 It has an estimated value of ___or 3.14 rounded to 3
C = 5z cm significant tigures.
c = 15.70796327cm
c=15.7cm (35f)
A revolution is a .
The distance covered by one revolution is equal to
10) Revolution 13) Semi dircle Perimeter = +d
d
md r
i 4 o, 14) Three- i ' ——rd + 2r
n Perimeter — Perimeter — =«
12) Quarter- cirde —y quarter cirde , 4
_7d
r 4
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1) Diameter
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KPI 8.07 Circumference

of the circle and touching the

at each end.
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The of the circle.
C =
C=
The ratio of a circle's toits__
d = 5cm 22
8) Circumference ¢ = xd 9) n (Pi) T
c=1%5 It has an estimated value of ___or 3.14 rounded to 3
C = 5z cm significant tigures.
c = 15.70796327cm
c=15.7cm (35f)
A revolution is a .
The distance covered by one revolution is equal to
10) Revolution 13) Semi dircle Perimeter = +d
d
md r
i 4 o, 14) Three- i ' ——rd + 2r
n Perimeter — Perimeter — =«
12) Quarter- cirde —y quarter cirde , 4
_7d
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 fwo quantitfies. proportion
"
X
To find the value of one
unit first.
— — Better value for money
B [ 13 J—F‘[ £36 ] means that the cost is
3) Unitary GL@ I Q) i 5) Best buy f:hec_per }Nhen buying an
method [ 1 J—[ £2 J idenfical item or amount.
G},) ;3 Equal quantities must be
] compared.
5 £10
Option 1: Find the
amount of ingredients
needed for a specific
4) Muliiple number of people.
intersections ) EE 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|1 +.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

A between

two variables where, as
one increases, the other

The graphical
representation of this
relationship is a straight

line through the __

of the

7 Con e A between 2) Direct
P two quantities. proportion
9
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
amount.
must be compared.
12 36.60 Option 1: Find the
l l amountof ____
x2). 3 O : needed for a specific
4) Multiple lj—« 18.30 . number of people.
intersections @ 1 O 6) Recipes Option 2: Find how much
w3

with the quantities

available in the question.

1) Common
CONversions

KPI 8.09 Fractions, Decimals and Percentages

Divide the by the
1 y:5— 0.2
— g
2) Fraction L
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 0.25 255 . _and mal-(PT 100 l_:he
1 . if possible.
1 032333 33.3% (1dp) 0%, _"% =—__%
3 1)
Percentage
1
3 03 o to fraction
3 0.75 75%
4
1 1 100%
1
Percentage Increase or
Decrease =
4)
Percentage
change

35
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The graphical
representation of this
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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 % 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:

1
y

Fraction of shapes which are circles:

3

4

4) Simplifying ratios

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

: 25:15 :
—:5 !—5
5:3

6) Unitary Ratio

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

5:3

+5 +5
3
-5

5) Sharing into a given
ratio

Add the parts together.
Divide the total by this.
Multiply 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 partf=£2
Sparts: 5x £2=£10
4parts: 4x £2=5£8
£10: £8
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KPI 8.10 Percentages Calculations

o 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:
1
. A_____ ____ comparison. 4
1) Ratio The ratio of a to b is written azh ....
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 < — > .5 Share £18 in the ratio of 5:4
a3 Add the part — 4+ 5 = 9 parts
£18+9=£2—1part=£2
. ; S parts: 5x £2 = £10
Write the ratio 5:3 in the form 1:n 3) §hanng nto a given 4parts: 4x£2 = £3
' = ratio £10: £8
C .2
. . +5 <5
6
) Unitary Ratio 13
5
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KPI 8.10 Percentages Calculations

o 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
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. . Found by or all parts of the ratio by the 3

3) Equivalent ratios same number. 4
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by the same number. _________ the total by this.
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S . 25:15
4) Simplifying ratios .5 < — > .5 Share £18 in the ratio of 5:4
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. ; S parts: 5x £2 = £10
Write the ratio 5:3 in the form 1:n 3) §hanng nto a given 4parts: 4x£2 = £3
' = ratio £10: £8
C .2
. . +5 <5
6
) Unitary Ratio 13
5
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KPI 8.12 Area of Circles

1) Trapezium Quadrilateral with one pair of parallel sides. 2) Isosceles frapezium | Quadrilateral with one pair of parallel side and two right angles.
A a D
Sum of the parallel sides.
3) Area of frapezium | Divide by 2. A= (c: + b)x h h
Multiply by the vertical height. 2
B C
E b

A = mir?
4) Area of a circle A=mx9?
A=81mcm?

4) Area of a quarter- A= T2 7) Area of a three-
circle 4 quarter circle 4

5) Area of a semi- _ o?
A= ——
circle 2

KPI 8.13 Statistics 1

Bar Chart

A way of displaying data, using

score [ Tally Freauency () horizontal or verj‘icol bars which
_ n m n are the same width and have
A table showing how often 2 LI 9 gaps between them.
1) Frequency table (frequent) something occurs. 3 | 6 2) Bar chart
Caninclude tally charts. 4 I 8 Data can also be presented in i
5 11 3 dual and composite bar charts
6 | 1 in which case a key word would
be used. T e
100 Tuna, 5
Uses lines to join points = w Method of displaying proportional information
3) Line graph on a graph to represent Eo 4) Pie chart by dividing a circle up into different-sized
a data set. « sectors.
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 6 3 1479 4Q
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 a D
of the parallel sides.
3) Areaof trapezium | by 2. h
_______ by the vertical height.
B C
E b
A=___ 5) Area of a semi-
4) Area of a cirde A=nx@ c
A =81ncm? drcle
C
6) Area of a quarter- A—_Or 7) Area of a three—
dgircle 4 guarter circle

KPI 8.13

Statistics 1

Bar Chart

A way of displaying data, using

or bars 14
s::.lre TT:IT Frequim 7 which are the same _____ and 2
A table showing ___ _ 7 LT 5 have ____ between them. "
1) Frequency table 3 L s 2) Bar chart g :‘
Can include tally charts. a H 1T 8 Data can also be presented in .
5 11 3 and bar charts
s | 1 in which case a key word would
be used.
Uses lines to join points e Method of displaying ___~_ information
3) Line graph on a graph to represent F e 4) Pie chart by dividing a circle up into different-sized
a data set. “ .
0o = = a0 =0 1 oy
12 5 0 536
Presents data in a table where the are split. 34 | 31 1 70
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 —_  andineones become the ______ g 219=29
come with a_— and must always be writtenin ___ 19 6 3 149 4]
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
Medianof 9, 5, 15, 6,8 - 5,6, 8,9, 15=8 4) Mean many numbers there are.

5) Range A measure of the spread of the data, = Largest Value — Smallest Value. Meanof7,8, 9: % = 23—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 fo get the fotal of the values; Etfll(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 é faces ‘ ] 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

15 edges based 8 edges -based pyramid 6 edges

10 vertices 1 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 O vertfices

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 cenfimetres (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?




KPI 8.14 Averages and spread

The or typical value in a data set. There are three types of averages: mode, The most value from a set of data.
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1. Photosynthesis

* Plants make their own food (for energy) in a process
called photosynthesis.
* Photosynthesis helps keep:

= Levels of oxygen high;

* Levels of carbon dioxide low.

* Photosynthesis takes place in the chloroplasts.
* Chloroplasts contain chlorophyll which absorbs the
energy fransferred by light waves for photosynthesis.

The equation for photosynthesis is:
Carbon dioxide + water - glucose + oxygen

These are the things that plants need for photosynthesis:
* Carbon dioxide — absorbed through their leaves;

* Water - from the ground through their roofts;

* Light (a source of energy) - from the Sun.

These are the things that plants make by photosynthesis:

* Oxygen - released into the air from the leaves;

* Glucose:
* Turned into starch and plant oils, used as an energy store;
+ This energy is released by respiration;
» Used to make cellulose for cell walls.

E—— @,

i
L .1

Root hair 0 '
' Qg
Soil particle .

Water is absorbed from the soil by root hair cells

Water is absorbed into the roots by a process called oesmosis,
which does not use energy.

Minerals are absorbed info the roots by a process called
active transport, which uses energy.

2. Leaves
Feature Of .
Plant Leaf Function
Thin Short distance for carbon dioxide to
diffuse info the leaf
Waxy Layer Prevents water loss by evaporation

Contain a lot of chloroplasts to absorb

Palisade Cells light

Chloroplasts

Contain Chlorophyli Absorbs light

Allows carbon dioxide fo diffuse into

Stomaia the leaf (and oxygen to diffuse out)
Guard Cells Open_/‘close stomata depending on
conditions
Network Of Tubes Transports water (xylem) and food

(Xylem & Phloem) (phloem)

» Water is absorbed through the roots, by osmosis;

s |t is fransported through tubes (xylem) to the leaf;

* The roots contain cells called root hair cells:
» They increase the surface area.
* They have thin walls to let water pass into them easily.
» They do not contain chloroplasts.

6. Respiration v Photosynthesis

Photosynthesis:
Carbon dioxide + water
Aerobic respiratfion is:
Glucose + oxygen — carbon dioxide + water
The equation for photosynthesis is the opposite of the
equation for aerobic respiration.
* Photosynthesis:
* Produces glucose and oxygen;
* Uses carbon dioxide and water.
* Respiration:
* Produces carbon dioxide and water;
* Uses glucose and oxygen.

» glucose + oxygen

3. Cross-Section Of A Leaf

Sunlight

Upper layer i

- ‘.-; " 1 - ".-‘-

- ST S
Palisade layer | ‘

L} [} L] L] L ] L] [}

’ [] ’ [ ] ] ’ ' , ] ’ L}

- * Yoo Yoas * hoas Y\oas

s

Exchange of gases through stoma

5. Carbon Dioxide

Enters leaf by diffusion through the stomata.

Guard cells confrol the size of the stomata.

Stomata closes in hot, windy or dry conditions.

Spongy layer has gaps between cells:

¢ Allows carbon dioxide to diffuse to other cells in
the leaf;

+ Allows oxygen produced in photosynthesis diffuse
out of the leaf.

7. Food Security And Pollination

Pollination is the transfer of pollen from one plant fo
another;

Pollen can be fransferred by insects or by wind;
Insects that pollinate plants help us produce our

food;

+ Qur food supply depends on plants:

« Our food made of, and from plants;

¢ The animals we eat feed on plants. 46
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1. What process allows plants to make their own food?

2. Where does photosynthesis take place in a plant cell?

3.  What is the equation for photosynthesis?

4.  Which pigment is found in chloroplasts and helps absorb light?

5. How does water enter a plant from the soil?

6. What do guard cells control in the leaf?

7. Why do stomata close in hot, windy or dry conditions?

8.  What is the main function of the xylem in a plant?

9.  What are the products of photosynthesis?

10. How does carbon dioxide enter a leaf?
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1. Change Of State

* Substances can change state, usually when they are
heated or cooled;

« State changes are reversible — e.g. ice can be
melted and then frozen again;

+ No new elements or compounds are formed.

The closeness, arangement and motion of the
particles in a substance change when it changes state:

Solid Liquid Gas

Mostly

Closeness fouching

All touching Far apart

Arrangement | Ordered Random | Random

Vibrate,
fixed
position

Move freely
(faster than
liquids)

Move

Motion
freely

Decreasing density >

Density

Internal

Increasing internal energy -——————- >
Energy 9 9y

mass

density = ——
volume

Sublimation

—

Melting Evaporation

®9
Condensation 0 0

Gas

Freezing

Liquid

Sublimation

Increasing internal energy

2. Pressure In Fluids

« A fluid is a liquid or gas;

¢ All fluids can change shape and flow from place to place;

« Fluids exert pressure at 90° to surfaces — we say that it acts
normal to the surface.

4. Brownian Motion

» Gas particles move very quickly;

* Ailr particles move at 500 m/s on average at room temperature;

» Particles collide with each other very frequently;

* They change direction randomly when they collide;

» Their random motion because of collisions is called Brownian
motion.

¢ Diffusion is the movement of particles from an area of high
concenirafion fo an area of low concentration;

« Diffusion does not happen in solids — only fluids (liquids and gases);

« Particles in a solid can only vibrate and cannot move from place to
place;

« Diffusion is driven by differences in concentration;

+ No diffusion will take place if there is no difference in concentration
from one place to another;

« Diffusion in liquids is slower than diffusion in gases because the
particles in a liguid move more slowly.

Explaining diffusion in a smelly gas

« When a perfume is released into in a room, the perfume particles mix
with the particles of air;

+ The particles of perfume are free to move quickly in all directions;

« They eventually spread through the whole room from an area of high
conceniration to an area of low concentration;

¢ This continues until the concentration of the perfume is the same
throughout the room;

« The particles will still move, even when the perfume is evenly spread
out.

Diffusion and temperature
Diffusion is faster if the fluid (gas or liquid) is hotter.

3. Atmospheric Pressure

The atmosphere exerts a pressure on you, and
everything around you.

Atmospheric pressure changes with alfitude.
The higher you go:

* The lower the weight of the air above you;
« The lower the atmospheric pressure.

5. Pressure In Liquids

Just like the atmosphere, liquids exert pressure
on objects.

The pressure in liquids changes with depth. The

deeper you go:

* The greater the weight of liquid above;

* The greater the
liquid pressure;

* Pressure in a liguid
increases with
depth;

« Jet from the
bottom of the
bucket fravels
further.

7. Floating And Sinking

+ Liguid pressure is exerted on surfaces of objects
in liquids;

* This causes upthrust;

* When an object sinks, the pressure increases
and so the upthrust increases;

« It will contfinue fo

sink if weight is Eis
greOTel’ ThOI"] Upthrust of the water
maximum upthrust; p—

* Whenandobject SOl

]

floats, the upthrust
is equal and
opposite fo the
object's weight.

[ Weight of the boaf]
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1. What s the formula for calculating density?

2. What is sublimation?

3. How does atmospheric pressure change with altitude?

4. What are fluids?

5. In what direction does fluid pressure act?

6. What is Brownian motion?

7. Where does diffusion occur?

8.  What drives diffusion?

9.  Why is diffusion slower in liquids than in gases?

10. What happens to internal energy when a substance changes state? 50
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Hooke's Law says that the extension of an elastic object is « A moment is a furning effect of a force. Example of simple machines are see-saws,
directly proportional to the force applied. In other words: * Forces can make objects turn if there is a pivot. wheelbarrows and forceps. Simple machines
» The extension doubles, if the force is doubled; » When the turning forces are balanced - the moments are equal give a bigger force but with a smaller
* There is no extension, if no force is applied. and opposite. movement.

-effort
You can investigate Hooke's Law using a spring: Calculating moments See-saw
« Hang the spring from a stand and clamp; To calculate a moment, you need A force is exerfed in one place, causing
s  Measure its length with a ruler; fo know: ) ..,__‘ movement and a force at another place in the
« Hang a mass from the spring and measure the new * The distance of the force from the pivot; ~ see-saw. A see-saw will balance when:
length of the spring; * The size of the force. pivot
«  Work out: gxtension = new length - prigincl length; Momenf = Force x Perpendicular Distance Clockwise Moment = Anticlockwise Moment
* Keep adding more masses, measuring the new (Nm) (N) (m) Force (N) x Distance (cm) = Force (N) x Distance (cm)
length each time; (Nem) (cm)
*  Work out extension for each mass. Wheelbarrows

Wheelbarrows are a simple machine with the
load near the pivot (the wheel) and the effort
on the handles far from the pivot.

Force multipliers

* Increasing the distance will increase the moment for the same
force;

= This is why a longer spanner will loosen a fight nut;

* And a crowbar or long lever can be used to lift heavy objects.

You can then plot a force-extension graph:
» Plot force on the vertical (y) axis;
» Plot extension on the horizontal (x) axis.

Load
100 N

Force Applied (N) = Spring Constant (N/m) x Extension (m)
=100 +1000 Ed
/—_—'\ /"'"—-_-"-"‘
Centimetres - Metres Metres - Kilometres
. ]
Using Hooke's Law -~ -~
x100 x1000
In a force-extension graph: quceps _
* The steeper the line, the stiffer the spring; With forceps, fingers provide the effort force,
s+ The area under the line is the work done (energy needed) Work Done (J) = Force (N) x Distance (m) and this is nearer to the pivot than the load
fo strefch the spring. (the object you are picking up):

-

4. Deformation
o S M =

. . — o
y Elastic materials: Cmmm——
8 ’ B 4 * Change shape when a force is exerfed on them; o
g B~ * Return to their original shape/size when the force is removed. —
2 &
5 k-3 m Deformation is a change in shape. There are two types of deformation: !
i, 1 = « Sireiching is when the object/material is pulled; = Some machines give a smaller force but
| The elastic limit m == * Compression is when the object/material is with a bigger movement.
2 gt | squashed.
| The greater the force exerted, the greater the amount of deformation. This is the opposite to the see-saw and
t If the force is large enough, the object/material may no longer wheelbarrow, but again if you multiply the
080 enin 2° 2 Anexperimentfoinvestigate Hooke's Law return fo its original size. Until you reach this point, a special case force by the distance fravelled, you get the 52
called Hooke's Law applies. same value for the effort and for the load.
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1. What causes upthrust in liquids?

2. What happens to liquid pressure as depth increases?

3. What is a moment in physics?

4. What is the formula for moment?

5.  What happens when clockwise and anticlockwise moments are equal?

6. How do you increase a moment without increasing the force?

7.  What law explains how springs extend under force?

8. i6¢qlWRt WaéWWl WacqRYUt 6RGWANGs WIOWN VI #IWe 0T W+ quUt RYOWROWe YVt WKkt Wx s e

9. How do you measure extension in a spring?

10. 1 6¢qWN! ¢ G6WRY Wet WI WqYWt 6 Ys WeVYYt Dkt Wx¢se
53
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1. What causes upthrust in liquids?

2. What happens to liquid pressure as depth increases?

3. What is a moment in physics?

4. What is the formula for moment?

5.  What happens when clockwise and anticlockwise moments are equal?

6. How do you increase a moment without increasing the force?

7.  What law explains how springs extend under force?

8. i6¢qlWRt WaéWWl WacqRYUt 6RGWANGs WIOWN VI #IWe 0T W+ quUt RYOWROWe YVt WKkt Wx s e

9. How do you measure extension in a spring?

10. 1 6¢qWN! ¢ G6WRY Wet WI WqYWt 6 Ys WeVYYt Dkt Wx¢se
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