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1:30pm¢ 2:00pm

Lesson 4 2:00pmg 3:15pm
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How to use your Knowledge Organiser

PoltairSchoobelievethat the LearningCycleKnowledge
Organiseshouldbe useddailyfor classworkandhome
learning.TheLearningCycleKnowledgeOrganisemill
inform studentsand parentsof topicsthat are being
coveredin classduringeachlearningcycle,enablingall
studentsto extendtheir learningoutsideof the classroom.

Studentsshouldbe usingtheir LearningCycleKnowledge
Organiseiasa revisionguidefor assessmentandusing
their SORBtrategiesto revisefor eachsubjectprior to
assessments.
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What are the SORT strategies?

Select

Select your revision materials by
topic/subtopic. Traffic light your PLC
sheets to identify areas of weakness
or gaps (Red/Amber) that need to be
prioritised.

Organise

Organiseyour revisionmaterialsby
topic/subtopic.Trafficlight your PLC
sheetsto identify areasof weaknesr
gaps(Red/Amber}that needto be
prioritised.

Recall

Useactive recall andpacedrepetition to
memoriseyour knowledgeorganiserauntil
you canrecallthe information e.g..Look,
cover,write or selftesting

Test

Uselow stakesonline tests/quizzesand
answerhigh stakespastpaper/sample
questionsto checkandapplyknowledge
andunderstanding

Strategies

A How to use your PLC

A How to schedule younome learnincgand
stick to it!

A Howto select the correct knowledge to
study

w Howto useyourPLC

w Howto scheduleyourhomelearning
andstickto it!

Lookcover& test
Leitnersystem
Blurt it
Transformit

€ e ¢g¢g

Lowstakes
Seltquizzing
Quizeachother
Onlinequizzes
Highstakes
Examstyle questions

€ e eg e ege¢g

How to use SORT

Stepl: Organise

Step2: Select

Step 3:Recall

Step4: Test

a. Usethe dailyplanneron pagel0to
identify all the timeswhen you will
completeyour homelearningand
whenyouwill completeindependent
revision

b. RAGeachof the PLCsoyouidentify
your RED topicsg the ones thatyou
areunsureof or youdo not fully
understand

c. Write your REDtopics into your daily
planner for when you will revise that
subject

Whenyourevisefor a specifictopic
useyour knowledgeorganiser revision
guide,websiteetc to summarisethe key
knowledgeyou needto learn.

Useanysummarizingstrategy,suchas:

w Flashcards

w Mindmaps

w CornellNotes
w RevisiorClocks

Formore detailsgo tothe SORT
webpage:

Onceyou havesummarizedhe
knowledge youneedto activelymemorise
it. Thisisthe mostimportant part of the
revisionprocess!

Youcoulduseanyof the following
strategiesto help:

w LietnerSystem

w Blurt It

w Look,say,cover,write, test

Thelaststepin revisionisto be confident
that youcanrecallandretrieve the
knowledge.Todo thisyou needto test
yourself.Quickand simplewaysare

to asksomeone elséo quiz youon the
knowledgeor to complete aronlinequiz.
Youcanalso answepastexamquestions.

If youcannot confidentlyrecallthe
knowledgeyou will needto repeatstep 3.



https://www.poltairschool.co.uk/_site/data/files/sort/ppts/B248811907FDBB1ADACAC1A194061D43.pdf

Home Learning Timetable

Monday Tuesday Wednesday Thursday Friday Time Saturday Sunday

3:15pm¢ 4:15pm
Poltair+

4:30pm¢ 5:30pm AM

5:30pm¢ 6:30pm

6:30pmc¢ 7:30pm

7:30pm¢ 8:30pm PM

8:30pm onwards




Personal Learning Checklists

Englishg Protest Poetry English¢ Romeo and Juliet English¢ Noughts and Crosses
([nlwle

LRSI
| understand the viewpoint of a
range of protest poets.

YSe

(nlwle

| can use accurate subject
terminology ( vocabulary) to identify
language methods.

| can analyse language methods ust
by protestpoets.

| can use accurate subject
terminology to identify structure
methods.

I can analyse structure methods
used by protespoets.

I can write an extended critical
analysis of a poem using What How
Zoom Why paragraphs.

| can includg ideas about historical
O2yGSEG | yR (KS
enhance my analysis.

L2 SiQa

YSaal

LRSI a
| can recall significant moments in
the plot.

YSe

| can understand characters and how
they develop throughout the play.

| can understand key themes (love,
gender,violence).

| can identify and analyse language
methods.

| can identify and analysérscture.

| can identify and analysedturesof
the play form. (see section 5
Noughts and crosses)

L OFy dzyRSNEGI YR
GKSYSa FyR WoA3
develop across the play.

| can recall key information about
the Elizabethan context.

| can plan thoughtfully sequenced
responses to analysis questions.

| can write thesis introductions.
| can develop what, how, zoom, why
paragraphs.

| can use a range of references
(including quotations) to support
ideas.

| can develop analysis with relevant
contextual ideas.

| can use a range of sophisticated
vocabulary to enhance analysis.

(|n|w/clvse LRSHa

| can recall significant moments in
the plot.

| can understand characters and how
they develop throughout the play.

| can recall a range of features of the
play form.

| can understand the effect of
features of the play form and how
they support the plot and
characters.

| can identify and analyse structural
methods used by Cooke.

| can write a thesis introduction.

¢ |can develop what, how, zoom, why
paragraphs.



Personal Learning Checklists

yse LRSI SpanCode | { | h | w ] ¢ |

| can draw a stem and leaf diagram M648, M210
| can draw and interpret a box plot u879, U837

| can draw and interpret a cumulative frequency U840, U812

graph

| can find averages from a table us77
| canfactorisea quadratic U178
| can expand a quadratic e.g (y+7y M960
| can expand a cubic (x+8)(x+6)(x+2) U606

| can convert between fractions, decimals and M264

percentages.

| can calculate a percentage of an amount, incre M437, M905, M476, M533
and decrease.

| can solve problems with reversed percentages M528

I can find a percentage change. U278
| can enlarge a shape using a scale factor. M178
I can reflect a shape over a mirror line. M290

I can describe a reflection and an enlargement. M178, M290

| can plot a quadratic graph and find the roots U989

| can recognize different types of graphs U980, U593, U229



Personal Learning Checklists

Science; Cell Biology and Infection and Response Science; Atomic Structure & Bonding

| can identify the structure found in
eukaryotic and prokaryotic cells

I can describe the differences between animal and plant
cells

| can calculate magnification, actual size and image by
rearranging formulae

| can justify why unicellular organisms like bacteria do not
need respiratory systems but multicellular organisms like
FyAYlta R2O0

I can describe and explaimw substances move in and out
of cells by diffusion, osmosis, and active transport. | am
able to define each key term.

| can describe the process of the cell cycle to involve cell
growth, DNA replication, organelles increasing in number,
cell division by mitosis, and cytoplasmic division in
cytokinesis.

| can evaluate the use of stem cells
in medicine and give differences in human and embryonic
stem cells.

| can describe the symptonasd treatments for a range of
bacterial, viral, fungal and protist diseases

I can identify which diseases are bacterial, fungal, protist,
YR @OANI f @

| can explain how the body defendsyainst disease before
pathogens enter the bloodstream. This includes mucus,
skin, trachea (cilia), and the stomach.

| can explain how vaccinations work to prevent disease, ¢
how they provide longerm immunity.

| can state the difference between antibiotics and
painkillers, giving the organism where digitalis (foxgloves)

YR FALANRKY 66Aft260 02YS TNRYO®

| can explain how medicinal drugs are developed in the
RNHzA RS@St2LISyid LINROS&aod

| can select the best way to separate a mixture and explain
how distillation and filtration work

| can recall the structure of an atom and correctly label a
diagram of an atom from memory

| can describe the history of the atom including key scientists
and what they discovered. Recall: Dalton, Thompson,
Rutherford, Bohr and Chadwick and what each did to progress
our understanding of the atom.

Qx O(

Ly
LINZ

-
>

| can draw the electronic configuration for the first 20
elements correctly using electron shells

| can draw and describe what happens when a metal and non
metal form an ionic bond. | can correctly identify the charges
of the ions produced.

| can draw and describe what happens when-nogtals form
covalent bonds. This is to include: Hydrogen (H2), Oxygen
(02), Ammonia (NH3), Chlorine (ClI2), Hydrogen chloride (HCI),
Methane (CH4), and water (H20)

L Oty RS&aONAROGS K2¢ YSilfa 02yRO®

| can describe why metals are able to conduct electricity and
UKSNXYI § SYSNHeg @

| can describe what theeactivity series is and how we could
order metals based on experimental observations

| can use the reactivity seriés explain displacement
and extraction of metals from their ores

| can describe thenvironmental impacts of mining for metals
and justify why metals should be recycled

FAY K2¢g wdzi KSNF2NRQ&

SELX ok:! I GG SNR
@SR ¢K2YLB&A2yQa tfdzy tdzRRAya



Personal Learning Checklists

YSeé LRSI

| canunderstandandexplain
the meaningof the 7
observational drawingey
words,tone, texture, shape,
scalelineandcomposition

| candiscussandcompare
the different viewpointsof WW1

| canempathisewith the
peopleaffectedby WW1

| understandhow to research
andselectinformation to
develop ideas

| understandhow to developmy
ideasusingthe work of WW1
artists,poetsandpeopleto design
andcreateafinal outcome

| understandhow to usemy
chosen materialsvith skilland
flair

(n|w|lclyse LRS!

| know how to stay safe online and
protect my data

| know that Python is a higlevel
coding language

| can explain how selection can be
used to make decisions in the code

| know the difference between a
syntax error and a logic error

| know that iteration means thpart
of the code that repeats.
Two examples of iteration aM/hile

loops and For loops

| know that Sequence is when one
part of the code follows the next.

| can identify variables, strings and
lists in Python code

| can define the term social
engineering

| can identify Malware and know
how to stay safe

(|n|w/clvyse LrS!

| can identify the main parts of a
mechanical system, including a
crank, cam, follower and gears.

| can name the 4 types of
motion.

| can give examples of the 4
types of motion.

| can design a system to convert
one type of motion into another.

| can use gears to change the
speed of rotation in a mechanica
system.

| canuse a centrdatheto face
off metalto produce
counterweights.

| can applythe ideaof turning
forces tomake my
balancingigure balance.

(0 lwlc



Personal Learning Checklists

YSeé LRSI

| can useeffectivephysical and
vocalskillsto interpret my
characters

| haveensuredthat effective
characterisatiorhasbeen
exploredthroughrehearsal

| canmakesurethat all lines
havebeenlearnedand
memorisedaccurately

| canmakesurethat all
membersof the grouphave
worked collaborativelyand
effectively

YS& LRSE
can explain how to

ensurea hygienicand safe
kitchenenvironment

| understandthe importanceof a
balancedliet.

| canexplainthe difference
between macronutrients
andmicronutrients.

| knowthe source function
anddeficiencyof the five main
nutrients.

| candescribethe dietary needsof
ateenager.

| candescribethe process
of gelatinisation

(n|w|lclyse LRS!

(nlwle

| can define key terms standard
of living and quality of life

| can describe the factors that
lead to differences in wealth

| can describe the distribution of
global wealth

| can explain reasons for global
differences in wealth

| can define key development
indicators

I can explain the link between
GDP and life expectancy

I can define and evaluate the
Human Development Index

| can explain the causes of
uneven development

| can explain how we can reduce
the development gap

(0 lwlc

YSé& LRSI a

| can locate the world's plate
02dzy R NASa 2y I

| can describe the main features
G§SOG2yA0 LI I GS

| can explain how plates move ar
the hazards that form at each tyg
2T LX LGS o02dzyRI

| can explain the hazards
qssociated with volcqnoes and
SINIKIdzZl { Sa&

I can compare the responses to
SFENIKIdzZ 1S4 Ay
| can explain the causes and
ST¥FSOta 2F (GKS
| can explain why people live in
KITFNR2dza | NBI &
L Oy SELX LAY
saved with good planning,
LINBRAOGAZ2Y | YR
L OFly SELXIAY
Governments and charities to
NBaLl2yR (2 (SO0

(0 lwlc




YSé LRSI

| can state what a revolution is

| can give features of the Frenc
and Industrial Revolutions

L Oty SELX I AY
have changed because of the
WRdz £ NB@2f dzil A
| can give reasons for the
American Civil War

| can explain what the outcome
of the American Civil War were
| can give reasons for the Russ
Revolution

| can explain what the outcome
of the Russian Revolution were
| can give examples to support
Y& OASo 2F WK2
iKS WRdzZ t NBEZ2
1848 were

| can identify features in source

| can identify features in
interpretations

| can explain how religious
beliefs in Britain have changed
over time

| can explain why people might
believe in God

| can explain why people might
not believe in God

| can outline the core beliefs of
Humanists

| can compare religious and non
religious moral decision making

| can discuss whether faith links
to happiness

Music

YSeé LRSI

| canfind noteson akeyboard

| canform triad chordswithout
guidance

| amableto understandhowto
readmusicnotesfrom a stave

| understandhowto howto
recognisesyncopatedrhythms

I knowhowto identify consonance
anddissonance

I amableto performaccurately
andin time asagroup

|l understandthe culturaland
societalhistoryof Reggae

(0 lwlc

(0 lwlc

Personal Learning Checklists

YSe LRSI

YSe LRSI a
| understand the rules farorrect
pronunciation

(0 lwlc

| can describe my family and
others

| can talk / write about my
relationships

I can explain and use reflexive
verbs

| can talk / write about my daily
routine

| can talk / write about sports |
play and do

| can talk / write about healthy
lifestyles

| can talk / write about health anc
iliness

| canrecognise use the
comparative

| can recognise / use the
superlative



Year 9 English 8 Monsters and Men

- The Strange case of Dr Jekyll and Mr Hyde by Robert Louis Stevenson

1. The Text 3. Jekyll and Hyde ~ & Plot Overview

la =Plot A narrative about the
complexities of science and the
duplicity of human nature. Dr Jekyll
is a kind, well -respected and
intelligent scientist who meddles
with the darker side of science, as
he wants to bring out his 'second’
nature.

He does this through transforming
himself into Mr Hyde - his evil alter
ego who doesn't repent or accept
responsibility for his evil crimes and
ways. Jekyll tries to control his alter
ego, Hyde, and for a while, Jekyll
has the power. However, towards
the end of the novel, Hyde takes
over and this results in their deaths.

2a = Scientific development

In the Victorian era, religion was important to
communities and individuals. Many people
believed that God created the universe and
he was the sole creator, therefore the
principles and the word of the Bible must be
followed. Due to the society's interest in
religion, people were afraid of scientific
developments and feared what this would

do to mankind.

1b = Gothic Genre

A literary genre originating from the
18th century, which describes a
sinister, grotesque or mysterious
atmosphere. Such novels are often

set in dark places or ruined buildings.

2b = Good vs Evil ( the Duality of human
nature)

Stevenson writes about the  duality of human
nature 0 the idea that every single human
being has good and evil within them.
Stevenson describes how there is a good
and an evil side to everyone's personality,
but what is important is how you behave and
the decisions you make. The choices people
make determine whether a person is good or
not.

2c = Nature and the Supernatural

Jekyll's experiment is his desire to change the
natural course of his being through science.

The idea of the supernatural is evident in the
release of Mr Hyde into the world.

Jekyll's clothing

Jekyll's friend
Utterson meets Hyde

The true identity
of Mr Hyde is

revealed




Year 9 English d Monsters and Men - Frankenstein By Mary Shelley

1. Mary Shelley & Context 3. Frankenstein 8 Plot Overview

la = Mary Shelley is considered to
be the first science fiction writer. She
wrote Frankenstein in 1818 as part of
a short story competition between
friends.

1b = Genre: Romanticism
Elements of Romanticism in
Frankenstein are the power of
nature, the isolated hero, intense
feelings and wild and rugged
landscapes

2a = Knowledge and discovery

Written at a time when the boundaries of
scientific knowledge, geographical discovery
and technological change were being
challenged, Frankenstein looks at the key
guestion of whether mankind can have too
much knowledge and, therefore, too much
power.

1c 6 Genre: Gothic

Elements of Gothic in Frankenstein
are the monster, the setting, females
in danger and extreme emotions

1D- structure

In Frankenstein , Mary Shelley starts
with a framing narrative (Walton's
letters to his sister), before moving to
the main narrative (Victor's story)
and then contained within this is the
Monster's story of survival and how
he learns from the De Lacey family.
There are three separate narrators.

2b = Justice

A the legal system & shown to be less than
perfect after the wrongful arrest of 2 of
the characters

A personal justice 8 Victor abandons the
monster, who seeks personal justice in
the form of a companion

A collective justice & sometimes the needs
of a group must outweigh the needs of
an individual.

2c = Prejudice

Prejudice and its effects are traced by
Shelley in the novel and are centred on the
experiences of the Monster. Rejected by his
creator and everyone else he encounters,

the Monster soon finds itself despised and
alone in the world. It withdraws into a state of
isolation and utter misery but this in turn leads
to the development of an intense hatred

and a desire for revenge.

Frankenstein develops an
obsession with science
I
( .
Frankenstein

. creates his Monster §
L

The Monster kills

¢ 3 5 William — but Justine
3 is executed for it

The Monster and
Frankenstein
meet again

Robert Walton meets
Victor Frankenstein

-

Frankenstein marries
Elizabeth, but the
Monster murders her

The Monster begs
Frankenstein to build it a wife

Frankenstein agrees
but destroys the new
creation

Frankenstein dies and the
Monster also goes off to die

Frankenstein tells the story of gifted scientist Victor Frankenstein who
succeeds in giving life to a being of his own creation. However, this

is not the perfect specimen he imagines that it will be, but rather a
hideous creature who is rejected by Victor and mankind in general.
The Monster seeks its revenge through murder and terror.




Year 9 English 0 Lord of the Flies & William Golding

la= Golgling served in the British 2a = Savagery Vs Civilisation
l\llz\%dfgrzlg thﬁ dSt()e clc_)nd \évt%”? Wa:r Away from civilisation and free from rules, the
( )a elieved that wars boys quickly begin to turn to violence and .
were more about human nature |
than politics cruelty. , ’
' Under Jackds | eadershinp = S
pigs. By the end of the novel, they are
1b = Golding worked as a hunting and killing each other. The boys are stranded .
schoolteacher before and after his The characters who resist violence, like on a desert island Ralph meets Piggy and : :
. . _— . is chosen to be ‘chief’ Jack decides he will
navy career, and noticed how cruel Simon, Piggy and Ralph, become victims. Itis oversee hunting
children could be to each other. only when the adults return that the violence - 'J
stops.
1d = Lord of the Flies was published 2b = Leadership The novel centres around
in 1954, less than 10 years after the the power struggle between Ralph and Jack.
end of World War Two.  Throughout They have different leadership styles: ¢ '
the 1950s, when Golding was A Ralph represents the kind of power that :
writing, people were terrified that comes from a democra_cy when people ::;p&zm:::d‘sal'igt;’e The boys create
another war would mean the whole vote freely to choose their leaders and ebise o a signal fire which
world being destroyed by nuclear rules. : burns out of control
bombs. A Jack represents the kind of power that ;
This fear is reflected in Lord of the comes from dictatorship when one
Fliesas the fictional world is at war, person takes complete power and
which explains why |t keeps that power through fear and
was shot down. Piggy even thinks an violence.
atom|c~b<?[mb Eas gone off and theé/ ¢ 2¢c = Human Nature In Lord of the Flies ,
wono e rescue a Golding explores the idea that basic human - ol
nature is violent and selfish. He questions Jack finally kills a pig & The conch is smashed
whether human beings would still behave in . ¥ and Piggy is killed
a civilised way without rules. For example: ¥
A Early in the novel, the boys play when
they should be working and choose The boys are rescued
which rules to obey. As the novel
continues, they give in to their fear of an
imaginary monster, lose their self -control
and increasingly turn to violence.




Year 9 English 0 Lord of the Flies

1. William Golding & context

4a = Ralph - chosen by the boys to be their
leader and tries to create a fair society with
clear rules. He is reasonable and decisive .

4b=Piggy -Pi ggy becomes Ral
most loyal friend and follower. He wears

glasses, suffers from asthma and is

overweight. He is clever but most of the other
boys candt see his stre

respect him.

4c = Jack - Heisstrong -

willed , cruel and proud . He is used to being in
charge as he is the Head Boy of his school
and | eads the boysd

Jack wants power and becomes obsessed
with hunting and violence.

cho

4d = Simon - Simon is a shy boy and often
spends time alone. He has fainting fits and
experiences hallucinations.

Simon stands up for others and bravely tries
to find out more about the mysterious beast.
He is the only one who understands that the
beast is not real.

4e = Roger Introduced as a quiet and intense
older boy, Roger eventually becomes a
sadistic and brutal terrorist over the course

of Lord of the Flies .

4f = Sam and Eric - Sam and Eric are twin
older boys on the island who are often

referred to as one entity, Samneric. Sam and
Eric are easily excited, regularly finish one
anot herds sentences,
own small group of two.

an

4g = The Littl'uns & the smaller boys on the
Island.

After their plane is shot down, a group of English schoolboys are stranded ona deserted island in the Pacific
Ocean. There are no adults to look after the boys, who range from six to 12 years old.
At first, they work together to survive. They vote that Ralph, one of the ol der boys,

choose Jack to oversee hunting. They create and follow rules, hold meetings and use a conch shell to show

whose turn it is to speak.

They create a signal fire ,usingaboycalled Pi ggy 6 s ,utitdwns eusof control. Jack becomes obsessed
with hunting the pigs on the island and his group of hunters fail to keep the signal fire going when a ship goes
past.

The smaller boys become increasingly  frightened by the idea thatthereisa  "beastie" on the island. One night,
dead parachutist gets caught in a tree and the boys think that it is the beast coming to attack them.

Jack and Ralph argue . Jack leaves the group and the hunters follow him. They kill a pig, leaving the head as
an offering to the beast.

A quietboycalled Simonhas a strange Vvision
he appears out of the shadows, covered in blood, the boys kill him in a

where he thinks the

wild frenzy .

Jack6s httagk t Ralphsand his group, smashing the conch, killing Piggy and setting fire to the island. Ralph
narrowly misses being killed by the huntersd spenavab
officer .

A passing naval ship had seen the fire on the island and launched a boat to investigate. The officer assumes
that the boys have been up to "fun and games". The boys stop fighting and begin to cry. They have
been rescued.

s h

a

Pl

and

d

exi st within their




Year 9 English 0 Lord of the Flies

6. Vocabulary 7. Subject Vocabulary

6a = covert (adjective)
not openly acknowledged or displayed

6b = conflict (noun) a serious disagreement
or struggle between two people groups or
forces

7a = allegory (noun) - a story with a hidden meaning

7b = Symbolism (noun)
the use of symbols to represent ideas or qualities

6¢ = usurp (verb)
illegally or by force

take a position of power

7c = Structure (noun)
How a text is organised by the writer

6d = clamour (noun)
a loud and confused noise, especially that
of people shouting

7d = Contrasts (noun_
a thing or person having qualities noticeably different
from another

6e = solemn (adjective) having or showing
serious purpose and determination; very
serious or formal in manner or behaviour

7e = language (noun)
Words or methods (techniques) used by writers to
present their meanings or create effects.

6f = mankind (noun) all human beings

6g = mercy (houn) compassion or
forgiveness shown towards someone who
you could punish or harm

7f = setting (noun)
Where or when the play takes place, usually introduced
at the exposition (beginning) of a story.

6h = inscrutable ( adjective)
difficult or impossible to understand

79 = characterisation (noun)
The creation or construction of a fictional character.

6i = cower (verb)
Crouch down in fear

7h=Form (noun)
Lord of the Flies is an Adventure Novel.

6j = scornful ( adjective)
Expressing extreme contempt

6k = recrimination (noun)
An accusation in response to someone
else's.

7i = pathetic fallacy (noun)

Giving human feelings and emotions to something not
human, particularly the weather or environment, to
enhance the mood of the writing.

6l = furtive ( adjective)
Secret and sly

7j= imperative verbs (noun)
Verbs that express a command
downoé and 6Carry those | ogs.

6m = ludicrous ( adjective)
Inviting ridicule, foolish, out of place.

7k & Foreshadowing (verb)
a warning or indication of (a future event)

o

8. What, How, Zoom, Why Paragraphs

WHAT s the
writer saying
about
character/the
me/ setting?
Quotation?

HOW are they
revealing
information

and creating
effects for the
reader? Langu
age methods?
ZOOM 0 key
word?

WHY have they
chosen to do
this? Purpose?

The character Ralph confronts
the central theme of humanity
versus savagery. Golding
writes, "What are we?
Humans? Or animals? Or
savages?" Throug
question, the reader ponders
the innate duality within
human nature. The word'
Savages' hints at violence and
aggression.

By juxtaposing the boys'
civilized upbringing with their
descent into primal instincts
and violence, Golding skillfully
reveals the fragility of societal
norms and the potential for
cruelty within every individual.




Year 9 English d The Art of Rhetoric

1. The Rhetorical Appeals 2. Subject Vocabulary

2a =inference A prediction about
something based on evidence.

2b =rhetoric  The art of effective
persuasive writing or speaking.

2c = rhetorical question A question asked
to make a powerful point and convey an
opinion, rather than get an answer.

ETtHos
Credibility of the Author

Locos
Logic of the Message

2d = repetition Use of a word, phrase or
sentence more than once.

2e = anaphora The repeated use of a
word or phrase at the start of a series of
sentences.

PaTHOS
Emotional Appeal to Audience

2f = emotive language  Words or phrases
designed to appeal to the feelings of the
reader.

2g = rule of three / triple
point.

Three words or short phrases used together to build an impactful

2h =directaddress The use of the pronoun 6éyoud to give
communicating directly with an individual.

2i = first person pronouns Words that show a writer is talking about themselves e.qg. |, we, us,

our.

2j = personal anecdote A short, thought -pr ovoki ng story relating s
experience.

2g = pathos A persuasive method designed to appeal to emotion, especially to create

feelings of sadness or sympathy.

2h = ethos A persuasive method designed to gain the trust of the reader by presenting the

writer as experienced or knowledgeable.

2i = logos A persuasive method designed to present ideas as logical and unquestionable.

2j = hook An opening statement (usually the first sentence) that grabs the reader's attention.
2k=positon The writerds stance or view on a subjec

2| = counter -argument A view that goes against your own opinion.

1. Characters

Animal Farm

la = Old Major The old boar whose rousing, rhetorical speech about
the tyranny of humans incites the rebellion. He dies soon after.

1b = Napoleon The pig who becomes the leader of Animal Farm after
the rebellion. Based on Joseph Stalin, the leader of the communist
Soviet Union, he is corrupt, sly, lazy and opportunistic. He uses Squealer
and the dogs to oppress others.

lc=Squealer A skill ed, persuasive orator.
propaganda and represents the propaganda machine of the
communist Soviet Union. He twists the truth and uses false information to

ensure the pigs retain their power over the other animals.

1d = Snowball One of the more powerful pigs, he challenges Napoleon
for leadership of the farm after the rebellion and the two become
increasingly hostile towards one another. He is an idealist but does
exploit the animals for his own gain. He is expelled from the farm by
Napol eon6s dogs and subsequently
awful that happens.

bec

le = Boxer A gentle, hard -working cart -horse to dedicates his life to the
pigsd cause, adoptimwgltdheom&kx ihms der ,
al ways right.o6 His toil allows for t
lack of intelligence blinds him to the real intentions of his leaders and he

is sent to the slaughterhouse by them.

1f = Benjamin A cynical donkey with the view that life will always be
pai nf ul Benjamin isndt surprised
and turn the farm into a totalitarian state but fails to stand up to them.

w h

1g = Clover A gentle, motherly, and powerful carthorse. She is
distressed by the increasing tyranny of the pigs but lacks the confidence
or ability to defend the animals against them.

1h = Mr Jones The original owner of Manor Farm. Once a strict master,
in the years before the story begins, Mr. Jones became drunk, careless,
and ineffective. The other farmers show no sympathy for him when the
farm is taken from him by the animals.

p
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2 Character Map

(Tells of a dream that

0ld Major

leads to rebellion)

inspires

3a=Chapter1 Mr Jones 0 a farmer - drunkenly stumbles to bed for the night, leaving the animals to gather in the barn to hear
Ol d Majords speech. He bl ames their short and miserable |
England.

ves [0}

3b = Chapter 2 Old Major dies in his sleep. The other animals prepare for rebellion, with the pigs (the cleverest animals) taking a
lead role, teaching them animalism, which they do not all understand. Moses tells the animals about Sugarcandy Mountain -a
beautiful place where animals go when they die. The Rebellion occurs and Jones is driven from the farm. The farm is renamed

Baxer has killed
{Horse whose motto is y Snowball -
*I'llwork harder’) (Leader of rebellion) [} «|3
: s
is devotedto drives Giit 3 E
Napoleon =
works for {Leader of rebellion)
Jones
(Original owner of
Squealer Manor Farm)
(Napoleon's Minister u
of Propaganda) ‘g
s claims to Pilkington
admire | (Human fgrmer who
A 4 does business with =)
Frederick Animal Farm) =
{Unscrupulous farmer who B
tries to do business with
Animal Farm)

Other animals on the Animal Farm

—

=N

Clover
{Motherly horse who
silently questions some
of Napoleon’s decisions)

Mollie
(Vain horse who is more
worried about ribbons
than revolution)

Benjamin
{Cynical donkey)

Moses
(Raven who tells
others of Sugarcandy
Mountain)

Jessie, Bluebell,
and Pincher
{Three dogs whose pups
become Napoleon's
guard dogs)

6ANni mal Farmé and seven commandments are made. Some buckets of m
3c = Chapter 3 The animals work hard in the fields throughout the summer - Boxer hardest of all. The harvest is completed

quickly. There is conflict between Snowball and Napoleon. Snowball spends time trying to educate the animals, with mixed

success. He teaches them the maxim OFour | egs good, two | egs badg
6educated. When it is noted the pigs have been eating the aphedtefp
3d = Chapter 4 News of the rebellion spreads. Jones and the other farmers conduct an attack, attempting to seize the farm. Led

by Snowball, the animals fight off the humans. Boxer and Snowball are awarded medals for their heroic efforts, but Boxer is

distressed at the thought of killing a human owho is | ater found to be stunned rather tle e
of the Cowshed®o.

3e=Chapter5 Mol |l i e is tempted away from the farm. While the pigsdo inf

hostile towards one another. As Snowball announces new plans for a windmill, Napoleon orders his dogs to attack and chase
Snowball from the farm. The animals grow anxious but Squealer placates them. Later, Napoleon announces that the windmill will
be built.

3f = Chapter 6 The animals work hard to build the windmill, despite their rations being cut. The pigs begin trading with humans,
much to the shock of the other animals, and begin sleeping in beds. A change in the wording of the commandments is noticed.
Again, Squealer persuades the animals that this is acceptable. A storm destroys the windmill but Napoleon blames this on
Snowball.

3g = Chapter 7 The animals begin to starve. The hens protest after being told they must give their eggs to be sold. Napoleon cut

their rations and nine die. Other animals are executed as O0tdrsai
outlawed.

3h = Chapter 8 As time passes, the animals work harder for less rations, and more of the commandments change, although the

animals are persuaded by Squealer statistics that this is not the case. More trading with the humans take place but Frederick tries
to trick Napoleon with forged banknotes. Frederick, with other men, attacks the farm and blows up the windmill. The animals f ight

back but several die and Boxer is injured. The pigs begin drinking alcohol.

3i = Chapter 9 Napoleon orders a school to be built for the education of the ever -increasing young pigs on the farm. Boxer

collapses while working and the pigs announce he will be taken to the hospital. It is revealed that the van that comes to col lect
Boxer is from the slaughterhouse, although Squealer tries to convince the animals this is not true. Boxer is never seen again

3j = Chapter 10 Years pass and no animal retires. Few remember the rebellion. The pigs begin to walk on two legs and the
commandments are replaced with o0All animals are equal but some
the pigs for their efforts. The farm returns to the name 0 Mihnher

humans one evening, the animals
and the same.

realise that they cannot differentiate between the humans and the pigs: they are now one
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4a = George Orwell (1903 -1950) A writer of fiction,
poetry, essays and articles. Despite a privileged
upbringing, Orwell went to live among the poor to
become a writer, in order for him to experience
poverty first hand. Orwell 0%
of democratic socialism, frequently challenging
totalitarianism and social injustice. His most famous

books are Animal Farm and 1984. He was inspired to

write Animal Farm when he  a child whipping a horse,
and has the following ideas
became aware of their strength we should have no

power over them, and that men exploit animals in

much the same way as the rich exploit the working

cl asso.

4b = The Russian Revolution Animal Farm is an allegory
for the Russian Revolution of 1917 and the subsequent
years. The Tsarist regime (led by a rich, autocratic ruler
named Tsar Nicholas Il and represented in the novel

by Mr Jones) was overthrown and replaced by a
communist state, led by Vladimir Lenin. Russiawas re -
named the Union of Soviet Socialist Republics, just as
Manor Farm is renamed Animal Farm.

4c = Vladimir Lenin  Lenin believed that the country
should be run for the benefit of the working class. He
was the leader of The Bolshevik Party who seized
control after the 1917 revolution. He is represented by
Old Major in the novel. He  was inspired by Karl Marx's
theory of Communism, which urges the "workers of the
world" to unite against their economic oppressors, just
as Animalism urges the animals to do.

4d = Joseph Stalin A revolutionary who changed his
name to Stalin, which Foalewnys
the death of Lenin in 1924, Stalin rose to power

through manipulating and intimidating others,

sidelining other potential leaders such as Victor Trotsky.
Under Stalin, the Soviet Union became more

autocratic and totalitarian: he oversaw mass

repressions, hundreds of thousands of executions and
ordered over 22 million of deaths. In the novel,
Napoleon represents Stalin.

4e = Victor Trotsky A skilful rhetorical speaker and one
of the cleverest men in the communist party.

Snowball's plans for the windmill and programs reflect
Trotsky's intellectual character and ideas about the

best ways to transform Marx's theories into practice.

George Orwell wrote this novel
for a purpose and uses the plot
and characters to send a

message to his re

5a = To cthe ti ci
development and corruption of
Soviet communism under Stalin,
which departed from the
socialist ideals upon which the
revolution was built, and allowed
for those in charge to
manipulate and oppress those
less powerful.

S €

5b = To hithgplighto§ ht
the working classes in the
communist Soviet Union and

how their oppression led to

suffering and death.

5¢c = To cthernustigedf
a hierarchical class system and
how class divisions lead to misery
for those at the bottom of the
hierarchy.

5d = To oftlredangers of
manipulation of propaganda

and false information, especially
when presented to those who
lack the necessary education to
interpret information critically.

D

6a = socialism (noun) The

organi sation of a

economy allowing for workers to
dhavie 8 ghare in the organisations

that earn money. Its goal is to

spread wealth more evenly and

treat workers more fairly.

(@)
(@)

7a = allegory A story that can
be interpreted to reveal a
hidden meaning, typically a
moral or political one

6b = communism (noun) A way of
organising a country in such a way
that does not allow for private
property or a class system. All goods
are owned and made available to
everyone as they need them.

7b =fable A short story,
typically with animals as
characters, conveying a moral.

7c =moral A lesson that can be
learnt from a story or
experience.

6¢c = oppression (noun)  Extended
cruel or unfair treatment of people
by those in power.

7d = satire  The use of irony,
sarcasm or ridicule in revealing
someoneds fl aws

6d = corrupt (adjective)  Acting in a
way that is dishonest or harmful, for
personal gain.

7e = symbolism The use of
characters, events or ideas to
represent something broader

6e = rebellion (noun) The act of
violent action by a group of people
trying to overthrow those in power.

7f = polemic A strong verbal or
written attack on someone or
something.

6f = glorify (verb)  To describe or
represent something as admirable or
worthy of praise, especially if it is not

79 = plot The main events of a
play, novel or film.

6g = propaganda (noun)
Information, especially misleading in
nature, used to convince people to
follow a particular cause or point of
view

7h = inference A prediction
about something based on
evidence.

6h = dictator (noun) A ruler with
total power over their country.

7i = characterisation = The
creation of a character e.g.
appearance, motives, actions,
inner thoughts.

6i = totalitarian (adjective) A
government and system in which
those in power have complete
control.

7j = setting Where or when a
story is set, usually introduced at
the exposition (beginning) of a
story along with the characters.

6j = exploit (verb) To use someone
unfairly for your own gain.
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Polygon A 2-D shape with straight sides

Regular Polygon A polygon where all sides are the same length and all the angles are the same.
Pentagon A five sided shape

Hexagon A six sided shape

Heptagon A seven sided shape

Octagon An eight sided shape

Nonagon An eleven sided shape

Decagon A ten sided shape

Volume Space inside a 3D shape

Surface Area The area of all the faces on the outside of a 3D shape

Prism A 3D shape with a constant cross section. For example a triangular prism of a cuboid
Numerator The number above the line in a fraction

Denominator The number below a line in a fraction ; the divisor

Mutually exclusive event Events that can not happen at the same time. For example rolling a 6 and a 3 at the same time on a dice

Relative Frequency The probability of an event happening based off an experiment. This is not the same as the theoretical
probability.
Probability The chance of an event happening

Sample Space A type of diagram used to show the possible outcomes from two events.



Year 9 Maths & Representing Data

Frequency Polygons

Box Plots

> g lower u
o : pper
. E 25 IR quartile Q1 matisn quartile Q3
A frequency polygon s plotted S 2 / o —
For grouped data. The midpoint g 15 /’
of each group is plotted against L 10 L« whisker whisker
the frequency. 5 J A
00730 60 90 120 150 : 3 :
Time (mins) interquartile range (IQR)
Cumulative Frequency Tables Cumulative Frequency Graphs
Cumul ative Frequency works | ik a orynning totaldo. 1t telles

you the number of data values up to and including a
particular value.

Frequency Table Cumulative Frequency Table

. — | Cumulative
Time t(s) | Frequency Time t(s) Frequency
0<t<10 7 t< 10 7
The second row
10<i<20 12 <20 14 tells you that
20 <t <30 10 t< 30 29 19 adverts
lasted less than
30<t<40 8 t<40 37 or equal to 20
40 <t < 50 t < 50 40 seconds.

| Interquartile Range = Upper Quartile - Lower Quartile l

40
Position of the Upper Quartile:
# of 40 = 30th value
(30 eensenarroncanarinnnnns ’

Cumudative
frequency

20

............. ;

Position of the Lower Quartile:
% of 40 = 10th value

f20 50 60

00 10 ~':2 301".. 40
y ‘ Mark
| Interquartile Range = 32 - 18 I [ 18 ][ 32 ]
Lower Quartile | Upper Quartile

= 14
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What Is A Polygon?
A A polygon is any 2D
shape with straight
sides.

A A regular polygon
has all equal sides &
angles.

Am@A

N
) P A
iﬁk\.m
ular Irregular regul
Heptagon Octagon ion:

Rectangle
ooooo

Irregular Irregular
n

Nonagor Decagon

Exterior Angles In Polygons

=y

., — @

Sum of exterior
angles = 360°

Exterior angle

Interior Angles of Polygons
The interior & exterior angles of a polygon lie
on a straight line so add to 180  ©°.
Exterior Angle

115°
-

—
.

Interior Angles of Polygons

-The sum of the interior angles of a polygon is:

Angle sum =

6 x 180
=1080°
1080+8=135°

(n-2) x 180 when n is the number of sides.

Corresponding Angles
A Parallel lines are indicated by arrows.
A Corresponding angles are equal.

n Alternate Angles

A Alternate angles are
equal.

You might find it helpful to visualise
these angles as being tucked into the
corners of a Z shape

Co-Interior Angles

A Co-interior angles
add up to 180 O,

76°
104°

Vertically Opposite Angles

A When 2 lines cross the angles that are
opposite each other are equal.

22° 22°




Year 9 Maths 0 Indices, Powers ,Roots & Standard Form

Laws of Indices -Power Law 2 Law of Indices - Multiplying Laws of Indices -Dividing

When a base is raised to more than one o ;
index, multiply the powers. 3\5 15 .d.en multiplying with the same base, add the When dividing with the same base, subtract the
(2 ) =2 indices. indices.
310 x 3% = 37 m., n_ _min m . n_ .m-n
- Evaluate 2° e o 2 - asa=a
Laws of Indices -Power Zero P 4 Write - as a single power
Any number to the power zero is 1. Write 7 x 7™ as a power of 7 4--3 7
= 1 = 72+ 4 = 7°¢ - 2 - 2
i i Fractional Indices Standard Form
Negative Indices 5
egative power tell us to take the reciprocal animber has a fractional power you will n we write very large or very small numbers
Of the base and then apply the power. need to work outa  root of the base number. It is helpful to write them in standrad form which is
An index of . is the equivalent of square rootin , SO 9% =,4/9 =3 .
Evaluate (5)” | [Evaluate (3)° | 2 L A . EEE a x 10°, where a is between 1 and 10
—-m __ 1 2
= (%)1: zis 3% = 27 s03%= L] T Evaluate 27 = ;\227)2 1 . Write 8,742.6 in standard form. | |write 0.052 in standard form
’ 27| = n
= q }{ — x = 8.7426 x 10° =52 x 107

7 Multiplying In Standard Form Dividing In Standard Form
When multiplying numbers in standard form: When dividing numbers in standard form:

6 x 10° x 3 x 10° (6 x 10°) = (3 x 10%)

L— L—
then subtract

multiply the .ﬂ‘e_“ add the divide the a's L sul

a's fivst indices for the first the indices for
powers of 10 the powers of 10

=6 x3x10° x 10° €~ =6+3 =2 |

=18 x 10° = 10° + 10° = 107

= =2 x 102

1.8 x 10°
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Theoretical versus Experimental Probability 2 And, Or and Not Rules

Twirling a spinner

Experimental Probability or Relative Frequency : is the probability in practice, P(A) = Number of favorable gutcomes oA
estimated by conducting an experiment with a number of trials and calculating: Total number of possible outcomes

number of OBSERVED successful outcomes

- The more trials, the more P(blue) = umber of blue sectors
total number of trials \ veliable the estimate of the total number of sectors
SN——— probability P(blue) = 2
3
AND Rule:
If A and B are independent, then P(A and B) = P(A) x P(B).
A spinner used in a game shows the numbers 1-5. The table Sr'nce;tt;must "“é‘d on OR Rule:
. . . one of the numbers 1 -5, ’
shows the probability of it landing on each number. The chance of then these probabr'f[tes If A and B are mutually exclusive, then P(A or B) = P(A) + P(B).
it landing on the number 4 is double the chance of it landing on 1. add up to 1
Complete the table. P ’ NOT Rule:
1-02-03-01=0. o ~ s
No 1 2 3 4 5 /P(l)=203%2=0154 Probabilities add up t®P(1A) ,ThvwehreerfeorAed, iPs( Atphe =c
Prob 02 03 | o4 P(3) = 0.4-0.15 = 0.25 happening.

3 Expected Outcomes Listing Outcomes

Outcomes
Raspberries and cherries RC
- : Raspberries and apples RA
To find thelgxpected outcomes, multlply Racpbéities ahd Stawberies 8
the probability by the number of trials. Blueberries and cherries BC
Blueberries and apples BA

Blueberries and strawberries  BS

MUMDET — P(head) x number of flips

= 05 X 40 P(both berries) = 2

6
= 20 1
3




Year 9 Maths & Multiples, Factors and Roots

Prime Factor Decomposition What is a Surd? Simplifying Surds

Break a number

down into factor 30 30=2x3x5 . . . .
pairs. \ A surd is a type of irrational number, involving a
A Circle the primes. z 6 —— root. It is considered anf Ofxact number

0
A Write the circled willxre: Surds are roots that cannot be simplified to an
numbers as a g ? Sfon;gi;gigs integer or other rationalf numberQQBQ:laﬂf(q, @ths))u

product. prime factors but &16 is not a surd beqaufppe it simplifie t
=2(\16x~2)
Rules for Multiplying Surds Rationalising the Denominator e 2(4 X E)
1. axvb = avb 3xV2 =3V2 X,‘ ,10 - 2(4 E )
2. vbxvb =b V3xV3=3 | .\, 6 - ,60
3. Vaxvb =vab | vExV3 =v6 ‘\1__ ETe) = 842
4.avh x cvd = acvbd 2V3 x 25 =415 10 X‘Jj._()

n Adding and Subtracting Surds Expanding Brackets with Surds

Only add and subtract surds with the
same number under the root

L V5(3 +v2) = 3V5+V10
=5V3+3Y2




Year 9 Maths & Algebraic Fractions and Equations

Solving Equations with Fractions

Solving Equations with Fractions

Multiplying and Dividing
Algebraic Fractions

-3=6 % =6 & 2y+9 = 8y-21 To multiply two fractions we multiply the
3 X2 x2 J 2y+9-2y = 8y -2 -2y 29 numerators and denominators separately.
+3 + -
% =9 x-3=12 q =By =2 Dividing by a fraction is equivalent to
x 2 x2 % +% 30 = 6y multiplying by its reciprocal. Example:
5= . .
x =18 x=15 J Simplify fully
2ab . 6b°
. . . . . b2 . 10a
AR Simplifying Algebraic Fractions 5% Simplifying More Complex Algebraic Fractions
We divide the numerator and denominator Simplify fully:  g(n - 37 _ 8(n - 3) 2ab . 6b> _ 2ab . Xoa
by the Highest Common Factor i exactly like 8(n - 3y 4n - 12 4(n - 3) b»  10a b? 6b?
we do with numeélcal fractions 4n - 12 _x 2 x fre3) x (n - 3) _ 20a§b
Simplify 52 _x fr—3) 6b
10 _2x(n-3) 104>
__z2x4xa 1 3b*
.~ 52x5 =2(n - 3)
2 is the 4q _ _ _ : :
HCE = 5 To solve an equation with a Solving Equations with Algebraic Fractions 2z _ 10
single fraction on each side, -
6 multiply both sides by the n -5 n+ 8
i ify 9 d inators of both fractions.
Slmphfy 12a ienominators of bo ractions y (n B 5) » (V\ B 5)
6 The denominators of both x (n + 8) x(n+8)
= fractions are eliminated, leaving - _
6 x2xaqa a simpler equation to be solved. Solve 3 = 10 3(n = 8) 10(n - 5)
n-5 n+38 3n + 24 = 10n - 50
= L This method is sometimes = n
2a called cross-multiplying. n= 1057 (2dp)




Year 9 Maths 0 Surface Area

What is Volume?

[Volume: is the amount of 3d space an object occupies. ]

Volume: is measured in cubes, e.g. cm® (pronounced cubic centimetres).

Capacity: is the amount of liquid an object can hold, measured in ml or litres.

A cube of volume 1cm?® has a capacity of 1ml || 1 litre = 1000m|

What is Surface Area?

e surface area of any 3D shape is the total area of all its faces.

Left and right: 2x3=6

Example. Find

the surface 3em A cuboid has
area of this 6 rectangular
cuboid. faces Surface Area =

Front and back: 7 x3 =21 —21x2=42

— 6x2=12

Top and bottom: 7 x 2 =14 —14x2 =28

42 + 12 + 28
82 cm?

Volume of a Prism
Volume of a Prism_
The volume of a prism is

cross -section area x length

. =, th
cross -section leng

The volume of a cylinder is mr?h

Example

Base area = m x 57 8cm
Volume = x 52 x 8 = 628cm’

10cm

Surface Area of a Triangular Prism

Front and back triangles:
Zx3x4=6 — 6x2=12

5CM | oft rectangle: 3x9=27 9en g X o
Bottom rectangle: 4 x99 =36
3cm Sloping rectangle: 5x9=45 3em
3 9cm

Surface Area = 12 + 27 + 36 + 45 —
4cm 6cm
= 120 em*

Surface Area of a Cylinder

Top Circle =

™ x 3%

Bottom Circle =
T x 3%

Curved Area =
Txé x4

Total =
226.2¢m*




1 Direct Proportion

Direct proportion means that as one value increases, so does the other.

It produces a straight line graph passing through (0,0)

Year 9 Maths & Proportion

Inverse Proportion

As one value increases, The other decreases
When you multiply both values, you will always get the same result

,__,_2, ,.).S-%\ . Direct Proportion
& 7 ™
X 5 10 20
y 3 6 12
SN N
+2 X2

X2 -2
& T // \:';\)
p 24 12 6
q 2.5 5 10
. AN 2
Ve’ e - Inverse proportion
+2 X2

Direct Proportion Example

16 yoghurts cost £14.
As the number How much do 20 yoghurts cost?
of
Yogurts is Draw a table & No.of |0t (e)
divided by 4 find the cost of a  |Yoghurts
then so does the smaller 'unit'
cost. 16 14
\) +4 +4
Multiply the 4 3.50 7
smaller unit up % 5 X
to get the cost _A 20 |17.50
of 20 yoghurts
= £17.50

Inverse Proportion Example
If two quantities are inversely proportional, when one of the quantities is
multiplied by a value, the other is divided by the same value.

Machines in a factory are being used to make an order of scarves.
With 5 identical machines working, the order will be completed in 30 minutes.

a) How long would it take to complete the order if 10 machines were used?
5 machines would take 30 minutes
x2 . ) +2
10 machines would take _15_ minutes

b) How long would it take to complete the order if 2 machines were used?

5 machines would take 30 minutes
+5 x5
1 machine would take 150 minutes )
x2 T2
2 machines would take _75_ minutes

75 minutes (1% hours)
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Useful features on your calculator:
Product of Prime Factors (FACT on old calc) Type
in the number, EXE Format, Scroll to Prime Factor

EXE

Table (menu 3): This is where you can generate
values within a table - useful for plotting graphs and
generating terms of a sequence.

Home/ tabl e/ press f(x) but
f(x)6. Type in t hebutfonamct t i
then it will show the table.

Jz Ghis Is the time button and can do conversion
between time units, as well as calculations with
different times

Fraction button: can be used for ay calculations
with fractions. Example

ol

217

Enter - and press (BE)
= ]

To see the result as a mixed number, press:
=9 (V) (V) (V) (V) to select [WIPELRIETET
!fl;-i:_l

Use the format key to change to a decimal

Scroll to Decimal / EXE

@0 ® &

Useful features on your calculator:

FACT: this express a number as a product of
its prime factors

RATIO (menu 4): this will find missing values
within equivalent ratios

T§ble (me(pu ): This is where you can

0 0] 1 n.e.

generate values within a table - useful for
plotting graphs and generating terms of a
sequence

J&& Is the time button and can do conversion

between time units, as well as calculations with
different times

Fraction button: can be used for ay
calculations with fractions

S-D: Converts decimal answers to fractions
and vice vera

fx-83GT X

) [S#D [ M+

s (AM
6 X =
5 HE JE

x10*  Ans




Year 9 Science 9 The Periodic Table

How can | use the Periodic Table? AQAZ
- Group 7 — Group 0—
Group 1 — Alkali Metals Halogens Noble gases
Mass Number = number |
of protons and neutrons 1 1
Group number — added together.
tells you the number = 1 2 / 3 4 5 6 7 0 _
of electrons in an Element symbaol 1 4
elements outer Element name '-H .n:l-e Atomic / Proton Number :h
shell. . | = = number of protons NU"-ME:tﬂIS | 2
HeriEnts i the 7 g relative atomic mass | which is the same as the 11 12 14 16 19 20 Noble gasas
same group have Li Be atomic symbol number of electrons. B c N 0 F Ne g
Similal ro I.l:i‘!5 [ £y Dy By BT [ edi] L el ] R ] [t ha'IrE a fl.l||
Prope - 2y 4 Slomc (proton) mumber Meutrons = Mass number — Atomic number > L - - outer shell
x 23 24 27 28 £} | 32 35.5 40 of electrons
e Na Mg Al Si B S Cl | Ar E.z.. Neon
wodeim | magneseT i Al s O phoaphaor L T Chennne argen
L Transition Metals _ RIRE 15 | 16 | 17 | 18 (Ne)
2 Mg 2 as 40 45 48 51 52 55 56 59 59 63.5 65 70 T3 75 7g 80 84 KX
K Ca Sc Ti v Cr Mn Fe Co Ni Cu Zn Ga Ge As Se Br Kr .
| B PRI T [ T sCanim B aneT vl ] T her eI | T e O bl | e T THeC Foa gl PRI LT . g o e e
14 20 21 22 23 24 25 | 26 | 27 | 28 | 29 | 30 | 31 32 34 | 35 | 36 |
] a5 a8 aa o1 a3 96 [97] 101 103 106 108 12 115 118 128 127 13 = Ne 2
; Rb Sr Y Zr Nhb Mo Te Ru Rh Pd Ag Cd In Sn Sb Te I Xo
Mﬂgnﬂslum :ME:I has b i LT ST PLLET o R LI i e | W e e L Ty gl ot [IF 7 PR i FibeEF o TR o ] 0 e D Tl jov ] - ) l
12 electrons in total. It i 38 3q 40 41 42 43 4 45 46 a7 48 49 &0 51 54
is in group 2 so has 2 133 137 139 178 181 184 186 190 192 185 1497 201 204 207 209 [210]) | [222] -
r . (& T T L 1T 2 e L LT Laiiladurr gl FTHR L (T AT [=F Sl =] L BT 1 Pl [LE T B i PO
R 5% | 5 | 57 | 72 | 73 | 74 | 75 | 76 | 77 | 78 | 79 | 80 | &1 | 82 | 83
configuration is 2,8,2. | Mro53) 7 [226) | (227] | [267) | [270) | [268) | [270] | [270] | [278) | [281] | [281] | [285] | [286] | [289] | [289) | [293] | [293) | [294]
Fr Ra Ac® R Db Sg Bh Hs Mt Ds Rg Cn Mh Fl Mc Lv Ts Og
IJE%J" '.Hé:éll .ubs{;- .|'-1.|I:}-’q1-.. - J.lILIG'I.fl}" -'ul-u:{%u' - .1;5..?1.- - II'?E]‘E -lr-rl;avslal." - _.-1-.14.6 ."-'-:-—'1I|,|;r1|..-| - ;-1':;-2|_"|- l'|'-1.:1l:s:'. - 'hl:1l|.1 a— - ™ -1..;:51- - .IH1-1-E-"II o :1r1\x?l'u- - -{-:l{?ﬂh-'
Hugleus
Subatomic Particle Mass Charge &= Protons and
]
Proton 1 +1
y °
Neutron 1 0 \ * Shells:
Electroni
Electron Megligible -1 -
L ]




Year 9 Science 0 Physics Equation Sheet

HT = Higher Tier only equations

kinetic energy = 0.5 x mass x (speed)? By = % mv
elastic potential energy = 0.5 = spring constant = (extension)? Ee= ;l ket
gravitational potential energy = mass x gravitational field strength x height E.=mgh
change in thermal energy = mass * specific heat capacity * temperature change AE=mec AR
energy transferred E
power = work done P w
time i
——
useful power output
efficiency = < i ::m'.rer inptli
charge flow = curmrent = time o=1Ii
potential difference = current = resistance V=IR
power = potential difference = current P=Vr
power = {current)® = resistance P=FR
energy transferred = power x time E=P¢
energy transferred = charge flow = potential difference E=QV
density = [mas= ~= E
volume I

HT

HT

HT

HT

HT

HT

thermal energy for a change of state = mass x specific latent heat

E=mlL

For gases: pressure = volume = constant

p V= constant

weight = mass = gravitational field strength W=mg

work done = force = distance (along the line of action of the force) W=Fgs

force = spring constant x extension F=ke
moment of a force = force x distance (normal to direction of force) M=Fd

_ force normal to a surface _ F

Pressur® = —rea of that surface P~ 3
pressure due to a column of liquid = _

height of column  density of liquid x gravitational field strength | P=/1Pg

distance travelled = speed = time s=vI

Av

change in velocity

leration =
acceleration time laken

(final velocity)? — (initial velocity)? = 2 x acceleration * distance

resultant force = mass = acceleration F=ma
momentum = mass x velocity p=mv
p _ change in momentum _m Ay
orce = time taken Y]
5 ;l"_ 1
period = frequency o f
wave speed = frequency = wavelength v=f 1L
) . _ image height
magnification = object height
force on a conductor (at right angles to a magnetic field) carrying a current = F=BIl
magnetic flux density x current x length
potential difference across primary coil _  number of turns in primary coil Ve g
potential difference across secondary coil ~ number of turns in secondary coil F‘ B _‘
potential difference across primary coil x current in primary coil = _
Vol=Vi s

potential difference across secondary coil x current in secondary coil




Year 9 Science 0 How Science Works

[T ERIREGEGIEEN  The variable you change in an investigatio

Dependent variable The variable you measure in an investigati
The variable you keep the same in an

Control variable . S
investigation

A prediction of what will happen in an

RS investigation

o We use control variables to ensure a reliak
Reliability -
experiment
Reproducible To redo our experiment and get similar
P results due to a reliable method
Doing an experiment 3 times then dividing
by 3 to get an average

An experiment where only the independen

Fair test variable changes.

= o
~
®
7]

Result that does not fit with the rest of the
data.

>

malous result

2. The Variables

Repeatabie — The same person gets the same results after

repeating the experiment usingthe same method and equipment.
For data to be

reliable, it must be
repeatable and
reproducible

Reproducible — similar results can be achieved by someone
else or using a different method/piece of equipment.

Accurate — Results are close to the true answer

O Precise — data is close to the mean {or the average!}

hot water isincreases the rate of diffusion
from a teabag. So, lam changingthe
temperature (degrees Celsius) of water.

Control variables { | want keep

everything else the same, e g, the

type of teabag, the volume of water

{mL) used, the timer started at the
same time, the same end point.

[fndependent variable ] —the
thing we change!

Control variables - these

are things we keep the
same to ensure areliabla

experiment (one we can
repeat and reproduce.

Dependent variable

thing we are measuring
overall.

Dependent variable—1 want to know if

increasing water temperature increasesthe

rate of diffusion from a tea bag. Therefore,
| want to measure the rate of diffusion!

Dairy Dependent variable
Milk Measure

Is Independent variable
Chocolate Change

—
> - V-= &
il S
~Scaling — Even scale i
! Plot—Small crosses ‘x’ R
- ~— Line of best fit— on line graphsL .
/ Axis—Titles and units 4
\P Title - Appropriate graph title N
S
5 =

3. Graphs

>

The relationship between height and

distance jumped in a sandpit.
fit tHrough near
6 X to as many
£ points as
b 5 possible. Straight
E4 '
‘9 Plot: Mark points
£ 3 with small, neat
ke crosses
=14
1 Axis: Independent
variable inthe X -
0+ axis with unit.

RN <

5. Sources of Error

4. Drawing conclusions from o4 e
Errors in investigations can be

6. Common maths

Graphs _ application
1. State the relationship between the caused by random , systematic , or
independent and dependent variable, ZEro errors.. _
eg., 0 as t h icreasesntee product 1. Random errors & you cannot control Mean =
foormed i ncreases. 0 these, e.g., room temperature. ~ Random
2. Use statistics to support your answer. 0 F qr errors are reduced by repeating the
example, at 10 minutes there was 50g of experiment 3 times to remove anomalies % Change =
product, compared to 160gat 20mi nut esp and calculate a mean.
3. Isthe graph the same throughout or does it 2. Systematic Errors & Errors in the
change? Split it into sections and describe equipment used. E.g., the balance you . _
eachf‘J P a?e Ssing is consister?tly 0.1g over th)(/e Uncertainty =

actual mass each time. You can reduce
systematic errors by adding / taking
away values. E.g., if a mass is always
0.1g higher than the true mass, subtract
0.1g from each value.

Model Answer : As the
substrate concentration
increases, the rate of
reaction increases. For
e x a mp | Therate
increases more rapidly
initially, then increases
more slowly until the rate
stays the same .

Rate of reaction

3. Zero errors 0 a piece of equipment
should record 0 (e.g., grams, amps, volts
etc) but reads a number above/below
0.

Substrate concentration

dp T




Year 9 Science 0 Cell Biology (Biology Paper 1)

1. Key Terms

Key Term
Cell

Eukaryote

Prokaryote

Organelle

Diffusion

Active
Transport

Osmosis
Mitosis
Stem Cell

Vaccination

Pathogen
Phagocytosis
Lymphocyte
Phagocyte

Placebo

Double Blind Trial

Peer review

po

Description

The smallest living unit. All living organisms are made of
cells

An organism consisting of a cell or cells in which the
DNA iscontained

within a nucleus (animals and plants)

An organism in which the DNA isnot
contained within a nucleus (bacteria)

A subcellular (smaller than a cell) structure found
within a cell

The movement of particles from a high
concentration to a low concentration

The movement of particles from a low to high
concentration, moving against the concentration
gradient. Thisprocess requires energy

The movement of water particles from an area of
high concentration to low concentration gradient

Cell division that produces two genetically identical
daughter cells
An undifferentiated

type of cell

cell that can become any other

Treatment with a dead or inactive form of the
pathogen to prevent disease

A microorganism that causes disease

The engulfing of a pathogen by a phagocyte (white
blood cell)

A white blood cell that isable to produce antibodies
A white blood cell that isable to produce antibodies

A fake or dummy drug

Part of a clinical trial where neither the doctor or the
patient know whether they are receiving the active
drug or a placebo

The process by which other scientists check a
scientists work to reduce risks of bias results/data.

Animal Cell (eukaryotic):

2. Cell Biology - Recap

Plant Cell (eukaryotic): Bacterial Cell:

Nucleus

Ribosomes

membrane

Cell 7

(Prokaryotic):

Cytoplasm

[ cyoplesm

[ e —— O

Nucleus

Cytoplasm =

Cell i
membrane |

Single strand of DNA

Mitochondria =
Mitochondria b

N\

—

Organelle Organelle Image Function Image Plant? Animal? | Bacteria?
Nucleus o Where DNA is found and controls cell ,;: Yes Yes
Nudeus =g activity. 5
Cell membrane R % Outside Controls what goes in and out of our cells Yes Yes Yes
"::5:' el
Mitochondria J Releases energy from (from aerobic r,-sq Yes Yes
! . Y Eloubep
5 respiration) w
Chloroplasts The site of photosynthesis, contains green Yes
pigment chlorophyll. >
=
Nucleoid A\ A linear strand of DNA suspended in the 5 Yes
. Nucleoid cytoplasm. 2
Cytoplasm Cytoplasm &8 Gel-like substance where reactions take Yes Yes Yes
[ ] place.
Ribosomes .i,;{ Proteias Where proteins are made. @ . Yes Yes Yes
- =
Cell Wall "I e Provides structure and support. l:‘g Yes Yes
Vacuole k{\—mlﬂe Contains cell sap, salts and sugars. e Yes
Plasmid Extra circular strands of DNA. E.g., % Yes
antibiotic resistance.

1 : |
Plasmids —\\—o )
\“n., P //




Year 9 Science 0 Electricity and Magnetism

Units and Symbols Why are parallel circuits more beneficial than series?
Uy A PyAlG {eYolze KI G R2 L Kdz 4’“',_

1
/ dzNNSB Y I Y LA ! PYYSGESNI T p—
/I KF NBS I 2dZ 2Yoh / vIiL EK& NBENNS Y ‘
t 2GSy aol|f +2f 04 + £+2f GYSGSNI ® N
5A0SNBY[OS |
WSaAAGLOS hKYa X WtplavSa A a2 G 3 ®
| dZNNB Yy i
1. If one bulb stops working 3. Each component in
] . . ) ) ) ) ) . . 2. You can control llel ets full potential
2 Series and Parallel Circuits Series Circuits : A simple loop with in parallel, there is still a which branch to _turn dpfaf\ra el gets ubplctj) en 'Iﬁlb
: 3 ircui ifference, so  bulbs will be
GOMIEMETIES [ SEMES (072 sy, comprote arout 1o e qther C e eliElly i brighter than in series where
Electrons have only one route . bulb(s), so they  stays alight . parallel circuits & ghter fhan )
If this bulb blew (broke) this saves energy potential difference is
U  Current (A) is the same throughout . bulb would stay it shca:)rs]i:s;\ztesen
U  Potential difference (V) isshared :
between components.
u  Total potential difference at the I-V (Current and Voltage) Characteristic Graphs
cell/battery is the  sum of all potential
differences across circuit components. Ohm ic Conductor : a component where the resistance does not change
2 with current or voltage (ata constant temperature ). E.g., a fixed resistor.
==
Parallel Circuits : An electrical i . .
X + 1. Ohmic Cc!nductor 2. Diode 3. Filament Bulb
path which branches so  current — } e.g., resistor
can divide & electrons have [ 5A ] SA
&choice 8 of rout els (A A e e "
U The components are connected A
She [0y SEE In perEle POTENTIAL POTENTIAL POTENTIAL
i Current isshared between [ 2.5A ] DIFFERENCE DIFFERENCE DIFFERENCE
branches (2.5A
Resistance does NOT .
U Potential difference is the same o change with Current and Current only flows in one Aseurmant mcreasesl)
throughout. Potential Difference (at a direction as shown. resistance increases
constant temperature). curve.




Year 9 Science 0 Electricity and Magnetism

Resistance of a Wire: Required Practical
(

JAmmeter —

Safety: Ensure you
disconnect the circuit
between each reading
to prevent electric

shock.

—Cell

— Voltmeter

_—Resistor

Safety: Ensure the
values of current are
low to minimise wire
heating. High current

will melt the wire .

Next, move one crocodile

4 3 mom;
clip closer until they are
— 90cm apart and record the
new current (A) and /,.)l ucm ,,/

potential difference (V).

Switch —

\_
How could | write a perfect method?

{
Set up circuit as shown. 1
Connect crocodile clips to

the wire 100cm apart

using a 1m ruler to
£

Wire

2 ecord the current using
the ammeter and
Potential difference
using a voltmeter.

measure length.

| e

Sl

Repeat step 3 moving the
crocodile clips 10em closer each
time, recording the current and

potential difference at each
length of wire.

Resistance Calculations

Question: 0 Cal c ul adsietantehdd a bulb, if the current is
difference across the bulbis 2 V.

-

1. Give, Give, Want

0.5 A, and the potential \
6

Vv

Voltage (V)

A Give: Current = 0.5A
A Give: Potential Difference (Voltage) = 2V
A Want: Resi stance in ohms (YY)

2. Write equation: Resistance = Voltage =+ Current

3. Substitute Values: Resistance =2 +0.5

R

X Resistance

Challenge Question: 060 Cal c ul ardsietantehdf a bulb, if the ¢

potential difference across the bulb is

1. Give, Give, Want

A Give: Current = 1250 mA
A Give: Potential Difference (Voltage) = 2.4 kV
A Want: Resi stance in ohms (YY)

2. Write equation: Resistance = Voltage =+ Current

Current (A)
\ 4. Answer with units! Resistance =4 Y (Q) /

24KkV. 6

Current (A) |

urrent is  1250mA, and the

\"

Voltage (V)

ITR

Resistance
Q)

3. Extra Step: Conversions! To covert from milliamps (mA) to Amps we

+1000, kilovolts to Volts we x1000

A 1250 mA +1000=1.25 A

A 2.4 kV x1000 = 2400 V

AN
“T\Calculate resistance ( 5 6 Repeat the whole
using investigation 3 times to ]
R=V =1 Plot aline remove anomalies and
_ graph. calculate a mean.
g & As wire length increases ,
gl W resistance increases .
g o 0o 0 q
o U This is a directly proportional
> relationship
Length of wire (cm)

4. Substitute Values: Resistance = 2400 +1.25

5. Answer with units! Resistance =1 920 Y

If a question is worth more
than 2 marks , itis likely you
must convert at least one
unit or re-arrange the
equation!
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Magnetism key terminology

Key Term Picture Definition
Magnetic — - Steele, Iron, Nickel, Cobalt are
Metals %’ magnetic metals — they are
il attracted by permanent magnets
—— but cannot repel as they do not
‘ have poles.

Solenoid A wire wrapped into a coil. The
more coils, the stronger the
magnetic strength.

A
Permanent A magnet which produces its own

Magnet . _n~ magnetic field, e.g., a bar magnet.
Induced A material which becomes
magnet 5_|_N magnetised when placed in a

J magnetic field. E.g., iron, steel,

P nickel. Paper clips are made of

| steel.
Electro- " A solenoid with an iron core is called
magnet -] H an electromagnet. The magnetic 1_'|eld

m J can be turned on and off by turning
- o on/off the electric current.

Magnetic Field Lines in Circular wire. +

The magnetic field is
circular around a straight
wire. The field is strongest

closest to the wire.

Wire with current
flowing through

Magnetic field
lines

Magnetic Field Lines of a Bar Magnet
-— A—
Like charges (S-S, or N-N) repel.

Cmmm M

Opposite charges (S-N, or N-S) attract.

Magnetic Forces flow N

The closer the field lines, the stro@er the
magnetic force. The force is  strongest at
the poles .

Bar Magnet Detection
4 g
) Attract (e
1 2

A student has 3 pieces of material

2 are permanent magnets, 1 is

unmagnetized iron. Which bar is
iron?

) Attract s A
1 2 A

land 2 attractonly .

1 and 3 repel .

A 1 and 3 must be bar magnets

¢mmm Repel mmm) as only magnets repel

Magnetic metals do not repel
as they have no poles so bar 2
IS iron.

0




Year 9 Science 0 Biology 6 Healthy Body, Healthy Mind

Vial Year 7 and 8 Recall to understand principles in this

The Heart Made of cardiac muscle, the heart pumps oxygenated blood and glucose around th learning cycle!

body to respiring cells and removes waste products of respiration (carbon dioxide).

Double Circulatory
System

The heart has 2 circulatory systenthe right ventricle pumps deoxygenated blood to
the lungs to take in oxygen before oxygenated blood returns to the heart via the
pulmonary vein. The left ventricle pumps oxygenated blood throughout the body to
respiring cells via the aorta.

Heart Chambers

The four heart chambers are the left atrium, right atrium, left ventricle, and right
ventricle.

Coronary Arteries

Provide oxygenated blood and glucose to the heart cells for respiration.

Pulmonary artery

Takes blood away from the heart to the lungs to pick up oxygen via gas exchange a
alveoli.

Pulmonary vein

Brings oxygenated blood back to the heart which enters the left atrium.

Respiration is NOT breathing in!

Respiration : process of energy transferring from
glucose occurring in every plan tand animal cell.

HEAT

vty
gy
Vo

U Energy used for movement , thermo regulation
(keeping warm) and making larger molecules

U Exothermic (heat released)

Aorta When left ventricle contracts blood passes through the aaqrtiae largest blood vessel
in the body. Blood rich with oxygen and glucose us pumped throughout the body to|
respiring cells.

Vena Cava Deoxygenated blood from respiring cells throughout the body returns to the heart v
the vena cava, entering thee right atrium.
Pacemaker Cells in the right atrium produce electrical impulses which cause heart cells to conty

Coronary Heart

Coronary arteries are arteries which supply blood to the heart. CHD is where these

Type of Image When this Where this Energy Equation
Respiration happens happens
When there is In the More energy is Glucose + Oxygen =
Aerobic sufficient (enough) mitochondria of released more Carbon dioxide + Water
s e oxygen supplied from | everycellin plants slowly.
Resplratlon the bloodstream into and animals.
cells.
Anaerobic When there is an In the cytoplasm Less energy is Glucose = Lactic acid
L. absence or of some animal released more
RESDII’atIDn Cytoplasm insufficient oxygen and plant cells. quickly.

Anaerobic Respiration in plants and yeast (fermentation)

Disease arteries narrow due to cholesterol build which decreases blood supply to respiring d
of the heart so they get less glucose and oxygen so can undergo less aerobic respi
This increases the risk of heart attacks.
Statins Statins are a treatment for CHD. Statins reduce the cholesterol level in the bloodstr
Stents Stents are a treatment for CHD. They are small cylindrical metallic tubes which are
inserted into the artery to keep them open. This means the blood supply is maintair
so oxygen and glucose can reach cardiac muscle cells for aerobic respiration.
Non - A disease which cannot be spread between individuals.
communicable
disease

Blood components

The blood contains plasma (55%), red blood cells, erythrocytes, and white blood ce

Glucose A Etha{\ol + Carbon\(‘jioxide

Bread
rising

Alcoholic
drinks
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How Does the Heart Pump Blood?
The heart contracts to pump blood
throughout the body

Wall is one cell thick
L

Pulmonary artery 1. Deoxygenated blood enters the
heart from the rest of the body
through the vena cava .

Muscle and
elastic fibres

Pulmonary
vein

Inner lining -
Endothelium

2. The blood passes through the NN S
vena cava to the right atrium and

into the right ventricle through
heart valves which prevent blood m m m

Vena cava

Right
atrium

L backflow . Arteries take blood Veins bring blood Capillaries _are between
attached to away from the back to the heart : aficHessandEveinsS
:2':::’:; 3. The ventricle contracts to pump heart : A Larger lumen A Gas exchange happens at
blood through the pulmonary A Thick layer of diameter and thin the capillarigs o
: muscle and elastic muscle and elastic A Once cell thick to optimise
ALY which takes fibres t tract t fibre layer to to diffusion of oxygen and
ibres to contract to
deoxygenated blood to the lungs maintain high decrease blood glucose from the blood into
Right Left where gas exchanges occurs . blood pressur e. pressure respiring cells , and carbon
ventricle e co, diffuses out of the A Narrow lumen to A Veins have valves dioxide out of the cells into
bloodstream, and O, diffuses into maintain high to preventthe the bload. ,
T [oleed et dhe alvealf blood pressure backflow of blood A Largest lumen diameter to
: A Thick connective when returning to decrease blood pressure
Lungs tissue to withstand the heart under low which increases diffusion
Puimanary; Attery Pulmonary Vein | 4. Oxygenated blood returns to the high blood pressure sl Uil

heart via the pulmonary vein. The
blood enters the left atrium,

Vena C Aort . .
ena tave ore before entering the left ventricle . 3 Aerobic Respiration
Rest of the body
5. The left ventricle contracts to 9%
push blood out of the aorta 0 the
. CARBON | |
The heart has its own supply of oxygenated largest blood vessel in the human GLUCOSE | + | OXYGEN [ — > DIOXIDE WATER
blood. Coronary arteries branch off the aorta body . The aorta takes
and surround the hegrt_to ensure the cardiac oxygenated blood and glucose
muscle cells get sufficient oxygen and glucose to respiring cells around the body The heart pumps oxygen and glucose throughout the whole body via the
necessary for aerobic resp|rat|pn to release for aerobic respiration . The left ) . aorta . . . .
energy for contraction . i Oxygen (O ,) and glucose is used by every cell in the body in aerobic

ventricle  wall is thicker with - .
. . respiration to release energy by the breakdown of glucose in the
muscle than the right as it has to mitochondria

pump blood further. U Carbon Dioxide (CO ,) is a waste product of respiration which is removed
by the bloodstream inthe  cytoplasm .
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Digestive Enzymes & Key Terms

¥4 Enzymes: How do they work?

W Substrate
( Active site

W

Enzyme changes shape
slightly as substrate binds

| Products

= =

Substrate entering
active site of enzyme

Enzyme/substrate
complex

Enzyme/products

complex active site of enzyme

‘i( 2.

Products leaving 4.

The Lock and Key Model

Enzymes are proteins which have an active

site with a specific shape complementary
specific substrate
into it.

to a

so the substrate can bind

The substrate binds to the e n z y mactive site

to form an enzyme -substrate complex .
The enzyme catalyses the breakdown
substrate into products
product complex .

The products leave
enzyme which remains unchanged .

of the
to form an enzyme -

the active site of the

Digestive Enzymes

Amylase is produced in: Salivary
glands, Pancreas, Small Intestine.

Protease is produced in: stomach
(pepsin), Pancreas, Small Intestine.

Lipase is produced in: Pancreas and
Small Intestine.

Starch Protein

Carbohydrase
Enzymes e.g.,
Amylase

C>Maltose C>

Amino Acids

Protease Enzymes
e.g., Pepsin

= OQO

T e s

Lipid
Lipase Enzyme

Fatty Acids and Glycerol

b

Key words Image Definition
Enzyme Enzymes are proteins which are biological
catalysts — they speed up the rate of reactions
without being used up.
) gepTy

Active Site [ The part of an enzyme where the substrate
binds. These are substrate-specific.

Substrate m The molecule taking part in enzymatic
reactions which binds to an enzyme's active
site as it is complementary. E.g., carbohydrate,
protein, and fats.

Protease SR Protease enzymes break down protein

——ay substrates into amino acid products in the
—— stomach. Produced in the stomach, pancreas,
- and small intestine.
Carbohydrase Carbohydrase enzymes like amylase break
T—-—-— down starch substrates into sugars products
b like maltose. Found in the salivary glands
— (mouth), small intestine and the pancreas.
Lipase Lipase enzymes break down fat substrates into
'F__ fatty acids and glycerol products. Produced in
R J— the pancreas and small intestine.
Lock and PV oo A model which theorises that a substrate binds into an
key model y ,2""“ enzyme's active site as it is complementary to it which
‘::~ = | makes the enzyme specific. This forms and enzyme-
———— substrate complex (ESC). The enzyme breaks down of
e ) the substrate which forms and enzyme-product
== & complex. The smaller products are then released
_-'___) ‘ from the active site.

Starch, proteins, and fats are

BIG molecules so cannot pass though the walls of the digestive system.

U0 Enzymes break down BIG substrates into smaller products like amino acids , maltose , and fatty acids and glycerol
These molecules are soluble and can pass easily through the walls of the digestive system so they can be

absorbed into the bloodstream .

Digestive Enzymes

The effect of temperature on enzyme activity :

1. Atlow temperatures enzyme and substrate have low kinetic energy so
particles collide less often so there will be fewer successful collisions.

2. As the temperature increases, enzymes and substrates gain more
kinetic energy so more successful collisions (ESCs) so there are more
enzyme -substrate complexes.

3. Optimum temperature is
formed per unit time .

4.  If the temperature increases  above the optimum
shape ( denatures ) so the reaction rate decreases.

where the

, the enzyme changes

r
4

.
3
_ timum temperature ZEEEEEEES)

= 2 Z !

= '

k3]

@

@

£

N 2

[

s

[e]

o '

= '
ma x | mul m nu1mber f ESCOos

Temperature (°C)

e
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‘ Food Tests Non-Communicable Diseases - Coronary Heart
Disease (CHD) Coronary arteries supply the heart
muscle with oxygenated blood.
Food test Reagent Pasitive Result Image A These arteries can become blocked
by the build up of cholesterol in the
lodine Orange = Blue/Black 1 & blood stream.
i, A This cholesterol can build up and
| . H[al= _ cause the arteries to narrow which
Benadict's Blug > Brick Red ll decreases blood flow to the heart
. = W muscle.
Biuret Blue => Lilac/Purple L' U Less blood A less oxygen and
Y glucose A less aerobic respiration
Lipid/Fats {‘!’3, Ethanol = Cloudy U This can cause a heart attack .
1. Test for Starch - lodine 2. TestforSugar-Benedi ct p
» i Add 5 drops of o Risk Factors increase your riskn of Igtzltting adisease. For CHD these
= a sample of your e include :
food to a depression iodine onto each[=* food to a test tube. :;f:;l:dpl\;’::; j5 1. High cholesterol _diet (consumption of excess fatty foods)
of your spotting tile. food . il ’ .
: 90¢ souree 2. Lack of exercise 0 reduces cholesterol levels
_ e 3. Smoking, stress, and salt which increase your  blood pressure .
- If Biuret changes o IAdd 5 drops of Biuret's .
If starch is present, i colour from blue to reagent using a different, 4. Genetlc factors.
iodine will turn IQ lilac/purple lipids are _ pipette. Gently shake
blue/black. Y proteins are present. your sample. Treatments :
Statins are tablets taken daily which ~ reduce cholesterol levels
in the blood.

3. Test for Protein - Biuret 4. Test for Lipids (fats) - Ethanol

A Pros: decreases CHD risk .

A Cons:mustremember t o take t hem; donot |t
of the issue; linked to adverse side effects like long term
memory loss and liver damage.

Measure 5cm? of water
using a measuring cylinder
and add to a test tube. Add
your ground food.

Write what your foo
is in your table. Grind
up the food using a
pestle and mortar.

Add 5 drops of
distilled water [x5
using a pipette. j

v

Add a sample of your
food to a test tube.

Stents: small metallic cylindrical tubes inserted into the artery to

keep them open/prevent them closing.

A Pros: keeps artery open  so blood can flow to cardiac muscle
so oxygen and glucose in the blood can diffuse into respiring
cells for aerobic respiration; lasta  long time .

A Cons: doesndt decr ease sbrdicaldsts (ed ol e
risk of infection).

dd 5 drops of Bened
solution to the mixture
and heat in a water bath at |-

If Benedict’s remains blue)
no sugars are present.
Green, ,and red
indicate sugar presence.

Gently shake your sample,!
_ wait 60 seconds. If
~..I colourless ethanol turns
cloudy fats are present.

0 dd 5 drops of ethanol .
reagent using a
different pipette.




Year 9 Science 9 Revision Websites

Unit Topic Link Revised?
Physics: Electricity and Magnetism Static Electricity https://www.bbc.co.uk/bitesize/quides/z9s4ghv/revision/1
Physics: Electricity and Magnetism Series Circuits https://www.bbc.co.uk/bitesize/quides/zgvg4qt/revision/6
Physics: Electricity and Magnetism Parallel Circuits https://www.bbc.co.uk/bitesize/quides/zgvg4qt/revision/7
Physics: Electricity and Magnetism Resistance in a Wire https://www.bbc.co.uk/bitesize/quides/zpdtv9qg/revision/4

Required Practical

Physics: Electricity and Magnetism LDRs and Thermistors https://www.bbc.co.uk/bitesize/guides/zgxb4qt/revision/8
Physics: Electricity and Magnetism Magnets https://www.bbc.co.uk/bitesize/quides/zptiv9qg/revision/1
https://www.bbc.co.uk/bitesize/guides/zpt9vIg/revision/2
Physics: Electricity and Magnetism Electromagnets https://www.bbc.co.uk/bitesize/guides/zc3dxfr/revision/1
Biology : Healthy Body, Healthy Mind Digestive Enzymes https://www.bbc.co.uk/bitesize/quides/z89mk2p/revision/6
Biology : Healthy Body, Healthy Mind Amylase Required https://www.bbc.co.uk/bitesize/guides/z89mk2p/revision/7
Practical
Biology : Healthy Body, Healthy Mind Food Tests https://www.bbc.co.uk/bitesize/quides/zxcrsrd/revision/5
Biology : Healthy Body, Healthy Mind Blood Vessels https://www.bbc.co.uk/bitesize/guides/zgnsrwx/revision/5
Biology : Healthy Body, Healthy Mind The Heart https://www.bbc.co.uk/bitesize/guides/zgnsrwx/revision/2
Biology : Healthy Body, Healthy Mind Non -Communicable https://www.bbc.co.uk/bitesize/quides/z372ng8/revision/2
Diseases https://www.bbc.co.uk/bitesize/guides/zsncsrd/revision/8

https://www.bbc.co.uk/bitesize/quides/zsncsrd/revision/9
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Year 9 Science 9 Chemistry d Our Changing Planet

NETUTCH ol Gases in the atmosphere
:
Atmosphere The envelope of gases which surrounds a planet e
Abundant Most common TOday, the most abundant gas in the Oxygen approximately 20%
atmosphere is Nitrogen (~80%); but 4.6 billion
- - years ago, the most abundant gas was g;t::; o) J?:f:;"rg
Greenhouse the process through which heat is trapped near Earth's carbon dioxide! vapour and nable gases
effect surface by substances known as greenhouse gases ~4.6 billion Years ago Time
Global The rise in the average tem o
warming atmosphere and oceans = . :
, L 2 ~
Fossil fuel Coal, oil and natural gas. An energy  -dense fuel made - M
from the pressurized remains of ancient organisms el
. . . .. Volcanoes CO, used by Marine life formed. Increase in
Incomplete Burnmg fuels in the presence of insufficient (nOt released gases Wat:r vap::xr greenzplants and Animals and plants atmospheric
combustion enough) oxygen resulting in <f:on LA algae for are carbon stores, oxygen >
carbon dioxide cgn:ﬁ::?::& photosynthesis, when dead they trap complex
Complete Burning fuels in the presence of sufficient (enough) as the most et producing Cin sedimentary organisms
combustion oxygen abundant. oxygen. rocks. developing.
. i
Fuel + oxygen -> carbon dioxide + water Phase | Phase IlI
3 . ) ) ’ Explain how the percentages of nitrogen, axygen and carbon dioxide in the Earth’s
Sustainability Using resources in a way which meets the needs of the atmosphere today have changed from the Earth's early atmosphere.
present generation, without negatively affecting
future generations Model Answer
9 1. Carbon dioxide has decreased because:
Carbon The volume of carbon dioxide released into the A CO, dissolved into oceans , ,
footprint atmosphere during the life  -cycle of a product, service A GOl s e O E e ST s sl
Y P g Yy Y 0 A CO, has been locked up in sedimentary limestone rock; been locked up as
or event fossil fuels (coal, oil, natural gas)
- . - - - 2. Oxygen has increased because  green plants and algae release it during
Atmospheric Contamination of the air by a chemical, physical or photosynthesis through the stomata.
pollutant biological agent which can cause harm 3. Nitrogen levels have increased because
A Itis continually released from volcanoes
Polymer A very long molecule, made of individual subunits A Bacteria produce nitrogen
called monomers A Ammonia is converted to nitrogen (6)




Year 9 Science 9 Chemistry d Our Changing Planet

|n The greenhouse effect and climate change Combustion and atmospheric pollutants

How do greenhouse gases warm .
Some infrared
the Earth? radiation goes ) . . .
1.  Greenhouse gases (carbon into space Combustion = chemical combination of a substance with oxygen ,
dioxide, methane) allow involving the release of heat and light (exothermic reaction).
short wavelength radiation Atmosohere
to enter the atmosphere s th Complete combustion has the following word equation d carbon dioxide
ome of the
_ infrared radiation and water are always produced:
2. Which are absorbed by the is absorbed by Carb
earth and re-emitted as greenhouse aroon
longer wavelength Electromagnetic gases in the Hydrocarbon + > + Water
diati radiation at most atmosphere
radiation wavelengths - -
passes through the — Complete Combustion Incomplete Combustion
. ] e lower
3. Thisisabsorbed by Earth's atmosphere atmosphere Combustion A Occurs wittsufficient (enough) | A Occurs withinsufficient (not enough)
greenhouse gases in the warms up Conditions oxygen oxygen
atmosphere The Earth absorbs A All fuel is burned. A Not all fuel is burnt.
most of the radiation
and warms up . Products A carbondioxide (CQ) (a A Carbonmonoxide (CO) (toxic, colourless,
4. Increases the temperature Z::;ar:; radiates greenhouse gasy global odourless gas)
leading to global warmin ’ warming. A Water Vapour
ey £ EReRaEaton A Carbon particulategsoot)A Global
A Water Vapour dimming+ respiratory problems.
A Climate = average temperature and weather cycles over long periods .
A Changing for over 4.6 billion years including ice ages .
u All naturally -caused until 200 years ago. A Hvdr n+ rbon ar xidi in ox n
Global warming is an EXAMPLEof climate change. Research has been peer -reviewed which A AI)Ildf OGIJTO tC_a bCO a Ieto ¢ SEdb(ga:. O i) Carbon + OXYEeN em— Carbon
increases its reliability. All fuef burnt = Complete  combustion: Dioxide
Water
+ Oxygen —ﬁpour
| ml — = . . .
—@—%Imm a:em‘.:’ A Some burnt =incomplete combustion A carbon monoxide gas (poisonous &
invisible, tasteless, odourless) carbon particulate  production (contributes to
i Higher temperature Cuﬂ d/ global dimming ):
\', i
may dggrease water - . Carbon + Oxygen Carbon Carbon particulates
availabilit y. > monoxide (soot)
U More frequent and Less plants, less photosynthesis, COz released when CO, = a greenhouse
less CO, absorption burning wood gas

higher storm intensity

a Change in rainfall
patterns causing floods ‘
or droughts . -

a Polar ice caps melting =N
causing sea level rise

a Increased sea level
causing coastal
erosion .

dioxide. This will fall as acid rain.:

- Meltlngof . Sulfur + Oxygen —— Sulfur Dioxide
QL o

A At high temperatures, nitrogen (in fuels) reacts with oxygen A nitrogen

o —
.”= dioxide.

% m A Fuels often have sulphur impurities which react with oxygen in air A sulphur
blodlversny

Greenhouse gases contribute to
global warming

Global warming causes
habitat loss




Year 9 Science 9 Chemistry d Our Changing Planet

1 Gas tests 0 you must learn these! 1 Potable Water Required Practical
. Below is the model method for the potable water required practical. At least
Gas Test Image Positive Result 15% of your marks at GCSE are based on these practicals so they are important.

This is a tricky one, so it is definitely worth learning the process! Highlight key parts
and learn them.

GLOWING

Oxygen — SPUNT Splint re-
g I OW| ng S pl | nt | ig htS Model method: Analysis and purification of water samples:

1. Pouraround 1 cm depth of the sea water into a test tube in the rack. Add a few drops of universal indicator
solution. Using a pH colour chart, match the colour and record the pH of the water in the results table.
Repeat this test for spring water and rainwater and record the results.

2. Weigh a dry watch glass. Record its mass in the table. Pour 4 cm?

— i sea water into it and place it above a beaker acting as a water _H"'w"’@ glass
Hyd rogen |It Squeaky pop bath as shown in the diagram. T Sea water
S | | nt 3. Allow all the water to evaporate from the watch glass. Do not let i
p the water bath boil dry. " Boiling water

4. You should see dissolved solids on the glass. Remove the watch I _rr"II
glass with tongs and allow to cool. Dry the bottom of the watch i I ‘Beaker (water bath)
glass with a cloth and reweigh it. Record the new mass in the ( =l

table. Subtract the mass of the watch glass alone and record the [f

"~ Bunsen burner

Ca rbon dioxide - o G v |, : N Limewater mass of the dissolved solids. Wash the watch glass and dry it. i
) Al || 5. Repeat steps 2 — 4 for the other water samples. You do not need [
bu bbl e gas J \ { tu rns Clou dy to weigh the empty watch glass again as long as you use the same one each time
. HE 5 6. Place the remaining sea water (around 40 cm?) in the conical flask —
through ||mewater (Sta rtS as and set up the apparatus for distillation as shown in the diagram. B
) 7. Make sure the conical flask is held on the tripod and gauze using
B COlou rl ess) the clamp stand. Place a mixture of ice and water in the beaker
surrounding the test tube.
1 — H 8. Heat the sea water with the Bunsen burner until it starts to boil.
Ch IO rine d am p thm us pa pe r Then reduce the heat so that the water boils gently. Distilled water .
|IthS pa per b|eaChES will co\.lect.‘m the cooled test tubt?. Collect about 5 cm depth of |:".'\\
water in this way, then stop heating.

9. Repeat the tests in steps 1 to 4 again using the distilled sea water,
again recording your results in the table. How does the distilled f
water compare with the undistilled sea water? ]




Year 9 Science 9 Physics d Using Resources

Key words Definition

Direct A direct current flows in only one direction.
current The UK National Grid and UK Plugs
Alternating '3‘_“ alternating current regularly changes The national grid transports electricity from where it is generated to the
current Irection. rest of the UK via transmission cables . You need to know the purpose of
The national | A network of cables and transformers which each component below:
grid transport electricity from where it is
produced to where it is consumed Increasing the voltage and
Generates decreasing the current reduces
Step-up Increases potential difference and Electricity the thermal energy transferred to | | The voltage is reduced
transformer | decreases current surroundings ftom transmission | from 400,000 V to 230V
sahles which is a safer level for
Step-down Decreases potential difference and '(r[')f)':';“'j;t:;f::fcg; consumers.
transformer increases current from 25 KV to 400KV. .
Current is decreased. 0000
Renewable A resource which is replenished at a greater 0000
resources rate than it is being used . 8 8 88
Finite A resource which is used at a greater rate gg g . 0 qt._L
resources than it is being replenished L ¥
: : : - : POWER STATION| |STEP-UP STEP-DOWN HOME
Live wire Coated in brown plastic; carries the 230V TRANSFORMER TRANSFORMER
alternating current from the power supply
Neutral wire | Coated in blue plastic; completes the - — .
circuit from the appliance back to the The UK mains electricity supply has a potential difference 230V and a
supply. Potential difference is 0V frequency of 50Hz & you need to recall these!
Earth wire Coated in yellow and green stripes; a safety
feature providing a path for the current to
flow from the device to the ground if there
is a fault.
Energy How much energy is required at a given
demand time




