—— i — — — — — — — — — — —

YEAR &
ANOWLEDGE ORGANISERS

White

Rase
Maths

______________________________________________



e o o
r—————————————— [~~~ ——— — — -
7
| What do [ need to be able to do Il hg!l} [Or’dS :
: * Understand ratio I Ter 2 |
| Ratio problems {whoke ger) | : Ratio: a statement of how two numbers compare |
|- Ratio problems (part gen) : | Eaval Parts: dl parts in the same proportion, or  whole shared equally I
| © Rato problems (dfference ger) || Proportion: g statement that links two ratios I
|+ Smplfy ratos | | Order:to plice @ number n a defermned sequence I
| * Express ratios n the form Inand n'| ) 1 Part: a section of a whoke I
| * Compare ratios and fractions | | Equivaent: of equal valve :
|+ Solie problerns with raio | | Factors: integers that multiply together to get the original vale |
L | | Scale: the comparison of something drawn to its actual size |
_____________ | ———— — —— — — — — — — —— e e
rL.- -~ -5 - -~ -~ ;.- -~ -—"—-—F""""""""7"""7""""-¥"7"""""""=""—"/"""”""= -
| Representing d ralio — or every 5 bous there are 3 gk Ths repesers the 5 boys Doube Nomber L
: This is the “whole” — boys and girks together ' : , |
| [ A \ This is the I
| ) “whole” — |
| 55 bous and girs |
e & ' E— togetrer |
I
LT ;R This represents the 5 boys  This represents the 3 girks This represents the 3 girs |
r—————————_————— —_— - r—_—_— — — — — — — ——————— T e e e e e — ———— -
: Sharing a whole into a given ratio : | Sharing in a ratio given a difference : : Finding a vale. aiven In (or n:|) :
| James and Lucy share £350 in the ratio 34 | : '\fn;iwg ar;\da B%u share some. poptchom én the rgtlto of 5&3 | Il side i box are bloe and red pens in the ratio 5| I
| Work outhow much eqch person eaims I raa s 19 mo;?ggzlczg;m@ €0, what was the I 1| 1 there are 10 red pens how many ble pens are | |
:Model the Question James : | T : | there? :
| James Lucy [T . I |7lnd\a o India | | Model the Question Ble.pers |
1 3:4 HEEE | CLTTT] || Ble Red EEEEE |
L — 5 A EE 5l m |
| Lucy I m— I : Bl oent |
| Fi | Beau ] |
Find the valve of one part 7. | = one part R -
| £350-7 = £50 | | Find the vale. of ore part || I p ed pers 0 pens |
Whoe £350 find the vaLe of one part . pers
| 7 parts to share between ] - one part | | Difererce 754 79+ 5% I I
| (3 Jaes, 4 Luey = £50 I I:l = ore part | | Put back into the question Bhe pers = 5 ¢ 10 - 50 pors |
| Pyt back into the, question I e I Ble Fed A I
question . ,
I James LUCg James 3x£50 = £50 : | P back ilo the qoestion 5, 299 - 125 : I 5 l CITTT] :
| : Indiar Beau | | x 10 . |
(‘ % - } 5550: (x 5:2 X@ }'75@ : | 50 10 Redpers - 1x 0= 0pers |
I : I |
£150 £200 [ %309 Beau = 2x A55=50g | || There are 50 Blue Pens |
Lucg 4 x £50 = £200 1L | b |
| Simp[rfuinq a ratio | | Ratio as a fraction | \Ratio bn (or ) ,
| Cancel down the ratio to its lowest form i& I | This is asking you to cancel down urtil the part |
| i | : Trees Foriers z | indcated represerts | |
I Find the biggest common factor that goes into al parts of the rato || 5 . 7 Sl ] ) _ |
(| For 6 and 4 the biggest foctor (rumber that muttivles into them s 2) | : . I:I:I:I:I:I:I:I ([ Show the ratio 4:20 in the ratio of In |
—
| “For every 6 days of rain there are 4 days of sun’ | Floviers I I
| I | The quest . This side |
: 6 4 | : ‘ There are 3 parts for trees ‘ Fraction of trees : I St;g”fﬁa‘f” 4 : 20 gasd tc; E: I
. I I I I I I | - || this part has uide: |
. 3 4too—t
: X . ) | I Nomber of parts of in grovp h 3 % [ tf;:;flru:'t ) kee;om ’ |
I Ty Ji rain sin : : Total rumber of parts 0 || Duideby4 proporton |
I
:5_2““ mnn T ¥ |
| . 11 11 | : ‘ Tree pats 3 + Fower pods 7=10 || ¥ the n part does not have tobe an |
I e S | R M rewiotsipedaetn |
| Units are important: Useful Conversions oy K0y MRy %yk | e )
IWhen using a ratio — all parts should be. in the same. units ——— —— G ¢ <+— 4 m W



AATI0 & PROPORTION. .. Proportion & scale

What do | need to be abk to do?

* Direct proportion

* Conversion graphs

» (Convert between currencies
* Direct proportion graphs

| H
| ¥
| H
: : : Proportlon a statement that Irks two ratios
I !
| : H
| * Smiar shapes I :
| I

I !
I !
I !
| H
| ¥

|
|
|
I
I
Variable.: a part that the value can be changed I
Oxes: horizontal and vertical nes that a araph is plotted around :
|
I
I
I
|
|

. Convert metrc s Opproximation: an estimate for a vale

* Scake dagrams
* Interpret maps wsing scale and

Scale. Factor: the mutiple that increases/ decreases a shape. in size
Currercy: the system of money used in a particular country
Conversion: the process of changing one variable to another

ratios Scale: the. comparison of something drawn to its actual size
— e 0 I
lee(‘/t PfOPO(tIOﬂ Os one variable changes the other changes at : : COY\V@VSiOY'I Graphs Compare two variables

the same rate

I I
I I
| I o < This is always a straight e because. as one variable I
| <y This s amutpicative change. || é a0l - - increases so does the other dt the same rate |
| - 4 cars of pop = £240 . I s . |
I g © 0 rries I
I 4 cans of pop = £240 12 cars of pop = £7.20 1 T To make conversions between untts you need to find the |
| 2 ; f10 ¢S I point to compare — then find the associated point by |
| core oL P Sometimes this is easiest [1 | Lobeling of both axes LS9 Your goph |
I This mutipler is the same i you work ot howmuch | 11 s vitdl Using airulr hels for accuracy L |
I I the same vay that this one unit is worth first i Showing your conversion Ines help as a “check” for |
| would be for ratio eg leanof pop = £060 | 11 sotiors |
| I I
Conversion between currercies == = o B Ratio between similar shapes

=1 [~

£1=90 Rupees <4——— Currency is directly proportiond
For every £ o 7~ EI7 90 RupeesN o
Ihave 90 Rupees - g D >

£10 = 900 Rupees

Ongles in similar shapes do not change
eq It atriange gets bigger the angles can
not go above. 1800

I I
I '
I '
I '
I '
I '
I I The two rectangles are similar. I
I '
I '
I '
I '
I '
I ;

I
I
I
I
|
I
I Currency can be converted
I
I
I
|
I
I

Q Using ¢ conversion graph 3m 45m

§ Y v Convert 630 Rupees into Pounds I;l

= 900[ - - - Corresponding sides o Note.

- £1=90 Rupees ~ «—030-9=7 ], ~3m 45n D y o A fm DX S\Tphfg to the
10 Pounds £7 - 630 Rupees "NV m. 5m Im: 15m same ratio
——— . . . . . oo mEm===== : ——=—=—=—=—=—3
| Understand Scale Factor : : Draw and interpret scale dagrams 11 Interpret maps with scale factors :
I The two rectangles are similar, I I
I e g picture of a car is drawn vith a scale of 130 Il - 10 - 100 - 1000 |
| Czh | & [ Il m m I
| ’ tm : : : : mm cm m km :
| j
| 3x15=45 \ I I www |
| This is a multiplcative change : : I x 10 x 100 x 1000 :
| Use corresponding Dissing enalh I
&x 15=1am|| Thecarimageis & ¥ Ratios need to be in the |

ok 1cm: 250
: jc;lz E(;Cctgl;«ulate ¢ ] 10em Image. - Real ife 1 same. units |
| Il gg km - 30cm Di I lom 250m |

=< Nyl0em -~ 300cm ¢ < )

I el factor can ko Biowr corresponding sice. : : : : o 250000:\ 250 x 100 = 25000 :
| be calculated by Smaler corresponding side 1 I
| The car in real ife Il
I I is 210em | codl I I For every lem on my map is |
I x SF I m\age 568‘ e 1 25000cm in real Iffe I
| Smdl corresponding side Rig corresponding side | | = g 700 rrr:) P Igmcm D ~ I |
| -§F : : I :



IMBER. . .

r
What do | need to be abke to do?

I

|

| * Formdgebrac expressions

| * ldertify and use formulde, expressions, identities and
| equations

|« Smpify expressiors

|+ Use drrected number with algebra
I« SQupstition with directed numper

I . Expand a singe bracket

: Factorise into a single bracket

| Expand single. brackets and simpify
| Expand double brackets ()

| * Factorise quadratic expressions (E)

Olgebraic manipulation

feywords

Tier &
Variable:  symbol for a number we. don't know yet

Expression: numbers, symbols and operators grouped together to show the vale of something
ldentity: On equation where both sides have. variables that cause the same answer inclides =
Substitute. replace one variable with a number or new variable

Equivalent: something of equal vale
Coefficient: a number used to muttiply a variable

Equation: ai statement that the vales of two mathematical expressions are equal (indcated by the

Sign =)
Formula: O mathemtical relationship/ rule given in symbols
Tier 3:

Mg ———— ro == = aT ’
 Using letters o represent numbers :: Collecting like terms = symbol ” Expand sindle. brackets
I I —
5+5+5 1 yry+yry | 20-h | The = symbol means equivalent to I
| |
: 3%5 ! yx 4 l 20 :I It is used to identify equivalent expressions |1 3 (QX N 4)
5x3 | 4xy ! n I [l Diferent representations of 3(2x+4) = 6x + 12
| i ' || Colecting lke terms T
: Oddition and % 4 :| Only like terms can be combined I | p 4
| muttileation can be f i? Sh“’éd '“EEO || I [ O D‘/ 3 X,l 353
dore in any order 4 fofs of ‘Y’ ameerot ) _ I X AX X
LComrru)tative caluitions gows J'| D =l 1 E % % ’ ox 12
_____________________________ ] O
r e A . | +hp +|() || . . , .
| Substitution info expressions :, I o+ 12 o 12
IR R B A A
If y = 7 this mears the expression s asking for 4 “ots |
| o 20+ o I
l ] 1 Il .
| 4xT R 77077 R Tx4 | =28 | T
| eg y—2 || Common miscorceptions r——————————————————
| -7-2-5 :I I: Factorise into a single bracket
I A 3 dx bx *+ 3x* |I
: Ax + 3) | Putthe expresson into a furction machine || : | B+ 4 4 Try and make this the
|I Oithoush they both have the x variable x2 and x | | ¢ highest common factor
: § — > g |I terms are un-lke terms so can not be colected | |
= ' S | -
| r . . A+
| Bx=00 10+3-13.. Bx2-26 I Factorising Quadratics I
== _____—_—_—_—_—_—_—_—_—_—_Jll When g quadratic expresson s i the : : |The two valves muiply together (aso the area) of the rectan@[el
Expand doubke brackets I fom x2 + b + c find the two I _
P12 =2x44 purters (ol addto gve b ord multpyto || 4= 4+
R Olgebra tiles can [l e : : ,;Stf 4= A4x+ )
0 -EH represent a bromal | : x2+7x+10 = (x+D)x+2) [ Ths s factorsed but the HOF has not been used
exparson (&b e ——————— — ———————

Has two terms |1

(x+3)(x+3)=x?>+6x+9 1

|

This is a quadratic I |
t has four terms
which smplfied to

I

three terms 1

The order of the brackets [l
has no impact on the |1
outcome I

|
I
I
I
I
I
|
I
I
I
) —r I
I
|
I
I
I
I
I
|
I
| eg (x+3)3+x) I

(because 5 and 2 add to give

Directed numbers

I |
(|
(|
7 and muttiply to gve. 10) I : t+ ’
|
|| - —>
|
Olzebra ties :I +t - —>
B I
I
|
x? x : |
Posttive valves | |
(|
I

ega=-Dandb=2
=axa=-Dx-H=2H

bra=2+-5--3

Brackets around negative substitutions helps remove cakcultion errors
da—b=2xH—(-4) -10+4 -14



| Whatdolneedtobeabetodo? T
« Coordnates i dll four quadrants I h@ﬂOf ds
¢ Lines paralel to the axes Il Ter 2
o Tabk of values | ==
« Recognise and use the Ine yx I Quadrant: four quarters of the coordinate plane

* Lines of the form y-mx
*  Link y=mx to drrect proportion (E)

Introduce. gradert (y=mx) I
* Lines with a reggtive gradent Il
* Lines of the form y=x+c

Coordinate. a set of vales that show an exact position
Horizontal a straight ne. from eft to right (paralel to the x ais)
Vertical a straight Ine. from top to bottom (paralel to the y axis)
Origin: (0,0) on a graph The point the. two axes cross

I Paralet Lines that never meet

* Lines of the form y=mx+c I
e Find the midpoint of a ne segment (E) Il
* Solve problems with coordinates and graphs () ||
o Quadratic graphs (E) I

Gradient: The steepness of a ne
Intercept: \Where lnes cross

__________________ I e
————————————————— ——————— e — — — — 4
: Coordinates in four quadrants :: Lines PWG“C' to the axes Qll the points on this ne. have ' can be ONY postive :
-0XS a x coordinate of 10 or regalie vale
: — Coordinate (¢, u) (6, 4) (! ' i nokdng O I
| o I &
| .. . From the origin this coordnate 5 I | / e 9 I
| X _“Xf I 6 places dong the postive x II | } [ ], | Lines paralel to the y axis take the form I
| 1 axis and 4 places up the postive | Firtersection ‘ [ ], X = a and are vertical |
| [y y as | | points X |
N 20 S é 4 -2 z2 4 6 8 3
| 0.) Wi b s b aport. | T Lines paralel to the x axis toke the form :
| .y L ot yas (o o e | i I \ y = 6 and are horizontal |
’ any number, I [ |
| Owostre X W Obias the (1, Q) Wit dboss e apont I | Il N Qll the points on this Ine have  eg (3,-2) (7,-2) (-2, -2) |
I po;\((l;(; %Cgttm posttion on thde s on the x axs (6 can be _ " ay coordnate of -2 all ly on this ine because the I
| Y axis secon any rurbed) il y coordinate is -2 1
[~ - - -, T T =T ‘N, - - - - T 1
: = = The value of k changes the steepness

| Recogrise and use the N y=x <—77" o s te) : | Recognise and use the ines y=mx s :
| v coordinate have the same |

I I I vale [ 4453x y-x Notery =xis the same as y- :
| O oA i ]

: 1, Examples of coordnates on ths e (0, 0) (-3,-3] (8 9) : | 1/ Y X g:e bigger the vaie of k the steeper the Ine wil :

S ) T 4 ¢ 8 b I & E.’”;_V,";:““;W,
: | -HH The ke is mportant — i the scae s th :I S iy " The closer to O the vaibe of k the choser the | :
] axes scale is important — if the scale s the I el b Al 20 e closer to 0 the value of k the closer the Ine

| . same y = x wil be a straight Ine at 450 I thyoush (00 wil be to the x axis :
| I |

Direct Proportion using u=kx

Eg y=-X

yrx-12 5 has been added to each

of the x coordnates

y=x

TTTEE TS

Direction of al negative gradents

-
| 1 |
| The Ine must be straight to be ¥ | I
| directly proportional — variables : : y=x+» gy - X I | 3 x the x coordinate then — | |
| increase at the same rate k I : § = |: T aTo1: D 1 abk to sl I
| [ » y=x-6 ﬁr% §|I y [-10] -1 information |
I , L 2R3 I
|- : : Cogp o § :% g |: This represents a coordinate par I
| dse S3I -0 |
- || s >3
: Direct proportion graphs alwaus start at (0,0) as they are 1l B / 8 : | 5 . :
| describing relationships between two variables I = . | I o You only need trio ports to form |
r—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_" | y=x+a I | < astraght Ine |
N o . . 6|
Lines with negative aradients This s the line. y=x when e S the transi : : . |
. is shows the translation
Ony straight-ine. graph with a the y and x coordinate are of that e | | ’ Plotting more points helps you :
tive, x valoe. s a the same ) | 1 | decide if your calculations are
neg egy-x+d|! m=Tyies: correct (f theydomake a |
I
I
I
I
I
|

|

|

|

: negative gradient
| 1

|

|

|

|

ks the ne. y=x moved 5 | |
places up the graph | |

|1 Plotting 4 = mx + ¢ araphs

straght Ine)

Remember to join the ponnts to
make. a ine




NUMBER. . .

What do | need to be abk to do?

* Muttiply a fraction by an integer

» Muttipl fractiors

* Understand reciprocals

* Dwide a fraction by an integer

Divide an integer by a fraction

* Dwide a fraction by a unit fraction

* Duide fractions

»  Mutliply and duide mixed numbers

* Multiply and dwide algebraic fractions (E)

Multivly and Divide Fractions

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

Whole: a positive. number including zero without any decimal or fractional parts
Dividend : the amount you wart to divide up
Divisor: the number that diides another number

Quotient: the answer after we divide one. number by another eg dvidend- divisor = quotient

Reciprocal: a pair of numbers that muttiply together to gie |
Tier 3.

Numerator - the number above the line on a fraction The top number Represerts how many parts are taken
Denominator: the number below the line on a fraction The number represent. the total number of parts

Unit Fraction: a fraction where the numerator is one. and denominaitor a posttive integer

Non-unit Fraction: a fraction where. the numerator is larger than one

l_Commu’(at‘lve: an operation is commutative it changing the order does not change the resutt

e e e iy S Sy S
_____ U T | T
| Representing a fraction 11 Repeated addtion = muttiplcation by an integer et
| Numerator I 1 P 2 2 2 When adding fractions with

No et I Kall » Z + 2 4+ 2 4+ 2 <4— | the same derominator = add
: Denominalor ey of parts represented [ 4 X 5 5 5 5 5 the rumerdlors
| Numerator 1 f | | | I | | How many parts are shaded?
| 3 | | | | | | I nteger What each part represents
| 5. [ tboenrted | f ][] : a2,
| N ¥ ‘ N o S e i e

Number of parts to make up the whok || whpatt - 1 | | | | | | 5 e e e
| Denorminator I represeris 5 \\T | | | | | 3 I | | | |
I | — I Y Y
| OLL PORTS of a fraction are of equal size Il 5 O——— | 2
[
| L Each whoke is spit into the same number of parts as the denominator
F wte v T M i n gt Eopndione T T T T T
 Mutlipling unit fractions | Multipbing non-unit fractions
| | | | € | <«
_ - Parts shaded | Repeat it 3,2 6
| 4 X5_ = 12 I i?adiemi x on ths 4_X5— = E
many rows
| Modeled : : ~a 3 X 2 g Modeled: h
| 3 Total number of | | 4 3 3 Total number of
| parts in the diagram | /4 \ parts in the dagram
I I :
%_I

l |

=

How many quarters
arein 17

| r
I I
| : | L
| =
: 3 4 The 3 and the 9 have a common factor and | : 35X ? eg ]
— _ can be simplfied | , =
| 5 q || i | -
| ’ N—+—+— =
| Quick Sohing 4 4 3 3 3 5 X
| Mutiply the numerators — ] _l
| Mutiply the denominators 5x3 15 _! | The reciprocdl of 355 3 and vice versa
- - - - - - - - - - - - - - - o
I R o . ., . I—'_‘_‘_____'_ ___________________
| Dividing an lﬂtCOﬂf by a unit fraction |: DIVIdlno) any fractions eememver to 150 reciprocak
| i
— -7 |- |
I = “There are 4 quarters in | | 2_ - i Mitping by Represented
| | [ whole. | | 3 4 a reciprocal
| | Therefore, there are 20 I I gives the
I = — =4 quarters in 5 wholes” || 2 4 same
| _,4_, || 5— X ? outcome
|
I
I

-~ _5.‘_

Reciprocats for division

Muttiphing by
a reciprocal
gives the
same
outcome

]



LEOMETRY, ..

REMEMBER
Lines paralel to the x-axis are y = ____
Lines paralel to the y-axis are x = _

Symmetry and retlection

A
//'

K

1
1
1
}l/ ) becomes a vertical/ horizontal
[ reflection (aiso good to check
: your answer this way)

IF you tum your image t

| whdtcolneedtobeddetodo? || Peors |
|+ Line symmetry | | Tier & :
I+ Rotational symmetry I'1 Mirror ne: a e that passes through the centre. of a shape with a mirror image. on either side of the e |
: *  Reflect a shape in a horizontal or | : Line. of symmetry: same defintion as the mirror Ine |
| vertical line : I Reflect: mapping of one object from one position to another of equal distance. from a given e I
| * Reflect a shape in a diagonal Ine | Rotate: a rotation s a circular movement I
| Reflct ashape gien equation of alne | | Vertex: a point where two or more-line segments meet |
I () | 1 Perpendicular: ines that cross at 90° |
L+ Describe a reflection (E) I 1 Horizontal: g straight. Ine. from left to right (paralel to the x aixs) :
: | : Vertical a straight ine from top to bottom (paralel to the y axis) |
|
- a4 - - |
T T Y W P S =
| Lines of symmetry Chombis | Reflect horizontaly/” verticaly (1) |
| Mrrorine (ine. of reflection) two Ines of symmetry I I : Reflection on an axis arid I
. : | | : Note: a reflection |
: Pacaleb | | { doubles the area of |
araielogram | ' the original shape
| No lines of symmetry E | | \—} 8 I
I | I Reflection in a vertical Ine P % :
| | i = =
i Shapes can have more than QO circle has an infinite amount of | I 2 =3 |
| o ine of symmetry. .. ines of symmetry : | N = < |
This regular polygon (a | g 5 |
: requlor peritagon has 5 nes / I | : . |
| of symmetry : I s I
'l'_::::::::::::::::'l_l::::__I_ _________________________________________________ -I'
| Reflect horizontally vertically (2 ) |1 Reflect Diagonaly (1) Turn gour image ; |
| I , ff you tum your image. it : |
I'] Poirts on the mirror Ine don't change position becomes a vertical/ horizontal I
I ‘{ | | reflection (also good to check |
| Qll points need I ) our answer this way) I'. |
I to be the same I » : |
: dstarce away | ——===--=-- I k. ' I
| from the e of : : AN . I
I reflection |£ ¥ i Drawing perpendicubr ines :
N
: : : A Perpendcular Ines to and |
from the mirror Ine can help |
I Reflection in the Ine y axis — this is also a [ you o plot dagonal reflections |
I reflection in the Ine x=0 I | Folddong the ine of symmetry to check J |
I I the direction of the reflection |
: m : - 1
] - T T T T == I
| z g | Reflect Diagonaily ( 2 ) |
| ¥ This is the Ine y = x {every y coordinte is the AN . — :
I EmmREEEE ¥ same as the x W dlong this ne) N |
I 5 & 3 2 1 “ i 2 3 4 &7 o , > \‘@ [T,
I ‘ : : ,/ This is the Ine y = - x f\\\ :
| . [ :Zl R The x and y coordinate have the / . |
| 4 [ 2 ’ same. valbe. but opposite sign . s
I I .~ '
5 | i |—]
| I iE : |
: Lines paralel to the x and y axis : : L Tum your image |
| |
| 1 |
| I |
| x |



HEOMETRY. ..

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

Tracing paper helps check

rotational symmetry

| Trace your shape (mark

the centre point)

2 Rotate your tracing
paper on top of the
original through 360°

3 Count the times it fits
back into itseff

Point of
rotation

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

| Trace the original shape
(mark the point of rotation)

2 Feep the point in the same
place and tum the tracing
paper

3 Draw the new shape

Clockwise Onti-Clockwise

Image. 40° anti - clockwise

I
Point of
rotation

 Rotate from a pont (outside a shape)

| Trace the original shape
(mark the point of rotation)

2 teep the point in the same
place and tum the tracing
paper

3 Draw the new shape

Symmetry and retlection

O

O regular pentagon has rotational symmetry of order 5

Reflections are a mirror image of the original shape

Information needed to perform a reflection

- Line of reflection (Mrror Iine)

Rotations are the movemertt of a shape in a
circular motion

Information needed to perform a rotation
> - Pont of rotation

7 - Direction of rotation

- Degrees of rotation

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



HEOMETRY. ..

Orea, volume and density

r—-———————————— r————— - —————————— — — = —— 1
: What do | need to be able to do? : : freuwords |
|+ Name 2-Dand 3-D shapes : | Ter & :
| = Oreaof a 2D shape | | AD:two dmensors to the shape e length and wilth |
| = Oreaof a compond shape |1 3D: three dmensions to the shape eg length, width and height |
|« Recogise prisms I . I
|« Volme of cubes and cuboids : | Edge a lne on the boundary Joing two vertex |
|« Convert metric units of mass and capacity | | Face: a flat surface on ai sold object I
I« Understand the units of density, mass and | | Density a measure. of how compact a substance is The more material is in that vobme, the I
: vobrme | : denser it s :
| Provems with dersty miss ord vobme : | Cross-section: a view inside a solid shape made by cutting through it |
| | I' Prism: i sold object with two identical ends and flat sides I
: | : Tier 3 :
I _! | Vertex: a point where two or more lne Segments meet |
——————————————————————————————————————————————— 'I

. B QjéAtﬂm -

Triar V7). o
Cyinder Sphere Prism Telrahedon

I| R@COW\IS@ prisms 0 sold object with two dentical ends

QI-AI-DD ‘

I
I
I
I
: Square Rectangle Trionge Rhombus Trapezim Poralelogrom
I
I
I
I

Hex XOa0N

The

Guare oy ised

and flat sides

to the end faces

0 cylnder although with very smiar properties does not

Pyramid | hove flat faces so is ot categorised as a prism

O triange is half the size of the

,| I Orea of a trapezium b

|

|

|

R

cross section will also be ldenUcal ; :
|

|

|

|

l |
! o !
| rectangle it would fit in I| Orea of a trapezim h I
1 II ( a+b ) xh . I
| — ' | |
| il ,| 4 a |
I
| ﬂb | ﬂ_ Two congruent trapeziums I
| Rectandle | make a para«elo@mm I
Base x Height Paralelogram/ Rnombus Triangle |I \ / New ngth (4 + b) x height |
: Base x Perpendicuiar heignt /% x Base x Perpendicular height II Dmde by 2 to find area of |
I a |
e e e e e e e e . . o —— — — — — — — — — — — — — — — — — — e e o o o o — — — — — — — — — — —
_______________________ L I |
: Compound ghapeg |: ka)meg Volume s the 3D space it takes up — dkso known as capacity if using Iquids to fil the I
| To find the area compound shapes often need spltting info more managedble shapes first I < Cowtingoubes e — ross section |
| ety the shapes and missing sides etc first com N :I ST Some 3D shape volimes can be :
| 5 P dnape 1 - ISOSCERS | 1 cakulated by counting the number of
| 4cm? — ! ‘e ;D trapezium I cubes that fit inside the shape I
|4 T I |
| 5cm E 112cm . 5 I [ Cubes/ Cuboids = base x width x height ] pris and cgeers |
' ; en! o I ‘ yretrs ‘ |
: i : \ ; . M Shaipe B~ nonstandard I Remember multplcation s commutative = area cross section x height |
| V i trapezium I Height can afso be described as depth |
“Tiem T wmmems ¢
I N rem Units :‘I—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_'i
ape. b + B = total area -
| Shape b+ Srape B - {ola |1 Denstty Mass, Vobme |
I B6+7)x4 + [H+8x7 =24+45.5-069.5m 1 I
I S 3 ety = S o mas
Fr——————_————_—_ ensity = = ; |
| Convert units _ I NI SERSIR |
| . Example | I Example 2 |: |
- J S . . I
: gK—//‘-"\'I Hgf—\-r Convert 14568t To g I Corwert 15600 To kg [l mass = volume X density |
xrﬁ(l
o I
| am wew- ong I bty | |
I x1000
REMEMBER! =] [ Oreai of cross |
458kg = 1458000g —
: 10009~ kg | i volme of prism = section Depth I
1000kg - | torre(t) I I
I_ ______________________ e e e e J




ALGEBRA . .. Equations & Inequaities

*  Form and solve inequalties

* Solve inequaities with unknowns on both sides (E) Ior equdl to another

| What o Ineedtobe abetodo? ! Peumorelse T T T T T T !
| What do | need to be able to do? i Feuwords |
| Solie |- and A-step equations 1 Tier . |
| * Sole more complx equations I Simpify: arouping and combining smiar terms |
| * Sole fractional equations I Substitute: reol b, with vl |
|+ Form and soie equations I U . [Wie: repiace a varaoe Witn a numerical vaive |
| = Sole equations with unknowns on both sides Il Equivalent: something of equal vale I
|+ Understand and use inequaities |I Coefficient: a number vsed to muttiply a variable I
: *  Inequalties on a number ne Il Product muttiply terms :
| Sole nequaltes || Inequaity: an inequalty compares who valies showing if one is greater than, kss than 1
| I
i I

I r---—-——~=—->-—=—"=—-"—""—]F/—™—\"~“~“~“—""“"—"FT"™—/"™—7/""™"/™—/— 1
| Solie one step equations (/<) et Qolve one step equations (x/+) |
: ‘ 42 | : s 5 5 5 5 Don't forget you know how :
| x + 4 =79 S : . Dorit forget uou knon how | i 1= ———— ——— to use function machines |
| [ to use foretion machines | I 4 | | | I
| Z;M;j :I i 5> x4 i
s . x> 142 > “4- (—
I ' " |l f-5-4 v I
| 59-x-42 o __ ! e f < |
| 59-42-x 43 |: Lenot |
L o ____ |
- - T T T T T T T T '_ ________________________ 1
| Two-step equalions | 4. ;- g So|ve equations with brackets |
| Bor Model Representing the | 3 ( X+ 4) =3 O |
| same question |I EETEET 3(x+4)=30 |
I 0—4x-2 e ot e | ! = Expand the brackets |
IR EIEITIEl e ——— |Ixh|4ﬂxhlllf |
! | ] e k=30 !
| ‘ 10 ‘ Function machine | I Substitute to check your answer ) |
| |I x|x|x|x|x| ! H -1 -1 This could be negatwe or I
| X—>| x4 |—»| +2 |—»10 | : : fraction or decimal |
I —> I bx = 18 QA I
[ = | LT TS
nverse operations to find x [ 18 -6 -0
Jd

Form and solve inequalties : : Simple Inequalties

| < less than
Two more. than treble my [T > More than
number s greater than |1 : : < Less than or equal to

|

|

|

|

|

|
—4x —4x |
|

|

|

|
—

[ e Lo e L[ [ B ' 8x+5=4x+13 | = More than or equal to
[ [ 1 Find the possie range. of vaves | |
Pl T E ] ax45=13 !
[k Tl 5 s s Fom s 5 0 > | | |
4x = x< 10
.ﬂ“ +4 ‘= +4 | Say this out loud
________________________________________ So|ve I ‘x 18 a value. less than 10

(— e g — o |

X>3 ||

10> x
Say this out loud

This would suggest any value bigger than 3 satisfies the | I

|
|
|
|
|
|
|
|
|
| a1 ||l
|
|
|
|
|
|
|
|
|

N .. - Ony valoe 2 or less wil statement 10 more than the value”
S % % 2 4 0123 438 satisfy this inequaity 3x3+2- 11V 0x3+2-32 v ||
- - I_ _______________ -
r-ise_ ____ _ -~ 77 4 -~ -—"=-"-—"--"-"---"7-"-"F7-"--"'F"-"F"F7--——————-—- - - _ - = == A
| Solutions on a number fne @ oies the vaie t sts dbove _O— I
| —— — o o— ~— -3-2-10 1 2 3 4 I
| Saasiid Saiiiis s 20123 3200113 () Does NOT inchde the vae it —1<x<3 |
I x<1 x=1 w heludes the x>1 r=1 Includes th sl soe I
hcldes the v -
volve | Both represent values more thon |V\ vale, | [ This incluces the nfeger vaibes 0, uj] :

|
Both represent vales kss than |
I_ P



NUMBER. ..

What do | need to be able to do?

* Percentage of an amount

e Convert between percentages and decimals

e Use muttiplers to find percentages

e Convert between decimaks and percentages greater than |
»  Percentage increase using a muttipler

o Percentage decrease using a muttiplier

Percentage increase and decrease. using a muttipler

calculator)

*  Percentage change

*  Find the original vale gven a percentage

e Choose appropriate methods to solve percentage problems

e Express one number as a fraction or a percentage of another (calculator)
e Express one number as a fraction or a percentage of another (non-

Percentages

Tier 2:
Percent: parts per 100 —written using the. / symbol

Decimal a number in our base. 10 number system Numbers to the right of the decimal

place are called decimals

Fraction: a fraction represents how many parts of a whole value you have

Equivalent: of equal valve
Reduce: to make smaler in vale
Growth: to increase/ to grow

Integer: whole number, can be positive, neggtive or zero
Invest: use money with the goal of it incredsing in valve. over time (Usualy in a bank)

- — = ‘——_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_
_______________________ t
l | Convert FDP |, Percentage change
This s 70 out of 100 70 hundreaths ||
| 70 is afso squares | =707 | | [ bougrt a phone for £200
I 100 means 70 undredths’ | | 0l year later sold it for £125 100/
: Usng a 10-100 = 7 tenths’ I o |' ET80000
I calculator i 07 Be careful of recurring decimals | | . L Oll valves of change |
| eg | -03333333 | |} | £200 | 4 compre to the i
. — et o4 3 -0.3 I e T——  oroNoLwke eicertage. prof
: S deciml ~ I I Percentage loss Money made. (profit vave)
The dot above the 3 : i i ] 36000,
| Th&éwll gvT gtOL; the answer \ 100 converts Lo 2200 e :| ﬁ) « 100 =375/ Dlggm ;nbzabe ¥ 100 ] 25000, 109 20/
I;] = ipi =om= —_——= =t001=192€”=w@€= = —_— I:::::::: _____________________:____ ____
: Percentage decrease: Mutipiers : : Percentage increase: Mutipiers Percentaoﬁ of amount :
| 1007 Ol < 1007 > 27 :| Find 60/ of £60 |
| ~ 7 - | | I £60 |
I _Wm [ | | | I: EaTeaTen TeuTen] - I
: ‘ 42/ > Decrease by 587 H herease by 127 ) e i :
' |
| |1 | |
} : . . ) | 07 of £60 - £6 607 of £60
: 007 - 587 =427 MU(UPIGD’ : : 007 + 127 = 112/ - MUItIPﬁG( |: R0/ of £60 - £30 =06x 60 :
| 100—058-042 4 Less than | [ 100+ 012 = 112 More than | :I 607 of £60 - £36 - £36 |
I e ___ - __ I
r—-r—-——=-"=-"-"-""-""""""""F"™/( ¥ """=""=""=""="—""="—""-—" - " " " /A =T
| Express as a 7 - Non-cakulator Percent — per hundred |1 Find the original value Choose appropriate,
I Percertace caulations method
I @09 @ | 7perevery 10are orange | This means that 70 per every 100 |1 :
| 000 7 areoonge 70 707 |1 Orignal Mitpler =  Findl
: XY 0 100 [l | amount Vale
I
| 27 per every 50 shaded | 54 per every 100 shaded [ The language
| Al 4. 547 1 I a test Luey scored 607 of her questions correctly Her and viording of
| 50 100 1 score was 24. How many questions were on the test the question s
| 60%
| | Denominator 100 || Equudert fractions | : : Original x 06 = 24
- — Y e —
F——— o S o o o o o o o o o o o o o o T T 24+ 06-40maks /T~

Express as a 7 - Calculator

Rosie o5

I
|
|
I
&~
30
I
|
|
I
|

= 3.
0O —> 30 —> <00 —»
%—I
This the same as
Can't use equivalerce 13- 30

easly to find “per
hundred’

433333,..7 ||

437

Decimal percentages
are stil a percentage

Total questions on test
07=6
1007 = 40

Q car sold for a proft £3000 with a profit of 207 How

| much was the car originally?

I 100% 20%

I |/ Yl \‘ Original x 12 = 3000
ly - - 120/ = £3000

ly ' 0/ = £250

I £3000 100 = £2500

Have. you represented
the question in a bar
modef?

Can you use ai
caculator?




ALGESRA. .. Indices

Base The number that gets muttipled by a power
Power: The exponent — or the number that tels you how many times to use the number in muttipication

1
|

I
Odd and subtract expressions with indices :
Muttiply and dlvide expressions with indices |
Oddtion law for indices I
Subtraction law for indices I
Oddttion and subtraction laws for indces |
Powers of powers (E) |
Negative indices (E) I
Fractional indices (E) :
|

-

Coefficient: The number used to multivly a variable
Simpify: To reduce. a power to its lowest term
Product: Multiply

I
' |
' |
' |
: |
| Exporent: The power — or the number that tels you how many times to use the number in muttipleation :
| Indices: The. power or the exponent |
' |
' |
| |
' |
: |

— — — — — — — — — — — — — — — — — 1 s s ——— — — — — — — — — — — — — — — — — — — — — —

[ . . L
| | Oddition/ Subtraction with indices 1 | Multiply expressions with indices :
I

Coeffi P I
: angg 44 A G50 Each square :| 4b x 3a Stxat I
| H& Hﬁ AN == represents x4 and I: =4xbx3xa =hxtxaxt |
| Term  Term edch cube =4x3xbxa =0xaxtxt !
I 0o represents x* H _ |

_ I = Qab = 4512
| Expression I I
: Only smilar terms can be simplified I :
| If they have different powers, they Il I
| are unlke terms : | Ab* x 3p? I
I |: =2xbxbxbxbx3xbxb Thmmo{tel?h |
| =2 3xbxbxbxbxbxb misconceptions with this |
| [] ] I = cakculation but bregk down |
| At + it — | U - 7 : : = 6b° the. powers |
I O HOo | ‘l—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—.ll
| .
| 5 08 o | 1 Ocldition Subtraction laws for indces
:5x2+6x4—5x2+x4—> )Z@ G PRI :
| Ag5 0 A 3 x 3 — 3
| [ 1=(3x3x3x3x3)x(3x3)
it b b b bbb b e el ' '
| DlVlde expressions Wlth mdtces The base number is all the same so the terms
— can be simpified
& ) %ﬂxf > ? Oddtion law for indices
30 AXBXAXD ATy gn=gmen
= 2
5a5M . Xfxaxaxkxk T

pr32 —> 35

|
|
|
|
|
|
|
|
|
4
l5a% AxDxaxxExbxbxbxb 3p :
| 3x3x3xBxF _, 5° 32
|
|
|
|
|
|
|
|
|
|

Cross canceling factors shows cancels the expression

FxB 30 |

Subtraction law for indices

23 017 2 This expression cannot be divided

220 Y (canceled down) because there are
5db no common factors or similar terms

am+aﬂ=am'n

——— — — — — — — — — — — — — — — — — — — — — ]



NUMBER. . .

Standard Form

______________ e
| What do | reedto be able 1 hmords |
| to do? | | Ter I
I I : Standard (index) Form: Ot system of writing very big or very small numbers :
: * Postive and negtive poviers of 10 | | Base: The number that gets mutipled by a power |
| * Numbers greater than | n standard form | | Power: The exponent — or the number that tels you how many times to use the number in muttipication |
| Nombers between 0 and |in standard : | Exponent: The power — or the number that tels you how many times to use the number in mutivication I
I form | | Indees: The poner or the exponert I
| ° Standard form on a calculator i : Negatlve 0\ vae below 210 :
| | ! Tier
: | : Com rmtative: an operation is commutative if changing the order does not change the resutt :
|

- S |
Fos e s s e e = S e e s inisnininiakivieirinininini - siainininink 1
| Positive powers of 10 I Standard form with rumbers >| 1! Nesgtive powers of 10 |
| ! i

I bilion — 1 000 000 000 | Ony integer | I
:IOxIOxIOxIOxIOXIOxIOxIOxIOxIO:IO“ : Sgagzr‘f‘bf;nd Ay ion & :: 000l | | e I - :
| Odtion U for mdces 107 ¢ 107 - 07 H pestoon 0 Wt ol weo [ oi [0 |
| I |
| Subtraction ruke for indices 107 - 10 = 107 :: Exampk Norrexamgle Iy Ix 03" /7. 0 e I
!_ _______________ 4] 32x0¢ @é\k 04 :I Oy valee to :
N [} =32x10x 10x 10x 10 i | Negailve poriers do riol

S th 0
| NUfnbefS between O md | || - 32000 5.3y (000 :| . Isozsviei indcate negative sobtions |
I O 05 4 1 Py 1 1 1 II_ _____________ _II_ ________________ I
I v | 10 |00 | L L L L e e e e e e s
|-54x10° 0 80 [0 | o0 I Order rumbers in standard form EEEERTEE
I |
| 0 ® 0 A 4 |: 6.4 x 102 2.4 x 04 3.3y |00 L3x 107! Look at the power first I
I I ' : : wil the number be. = > or < than | |
| O negative power does not mean a neggative I 0,064 240 | 0.13 Use a place vale grid to compare the |
I answer — it means a number closer to O I numbers for ordering |
- P S 4
r---—-—-———F"TFT—""—F""™—""TFF"FT——F"F""T"™—"""' .~ T ——— o, - = |
: Tip: Convert into ordinary numbers first and back to
I Mental C&IOUUUOI’IS |: Oddltlon and SUbthCtlon standard from at the end |
| 6.4 x10°x1000 Nt in Stareard Form QBx °x® : I :
: 0.4 x 104x 10° s, ckdion for incies i =24 x 10°  Notin Standard Fom||  Method | 6 X |05 + 8 X |05 Method 2 |
addtion vor I ul
-6.4x10° 1. R 6+ Gyl I

| S 243010 107 gt g1 70O o |
' 24y lp weesne | s Thssnotthe =7 1a. o o |
I | o ldxI0® 14 % 10'x 10

DX0T=4 e te vkes ' AT L i !
| (2~ 4« |03 Remerber the lagout for standard form 1 More. rabust method XU I
I 5 | I Less room for misconceptions |
[=05x10° Ony romber Ony nteger | Easter to do caculations with Only works if the ponersare | |
| between | and A x lon || negative indces the same |
| s than 10 || Can vse for dfferent powers I
- = ol I_ _______________________ J
r---—r—r —H—"T""F"F"—T7"FT"""""—""=""7""44.,.,); -~ ~""“""«~«7, —~—(«——— 77— T T = |

U kulator to work out th

: Mullipication and diision For mutipleation and dision you can bok at the |I USII’W) a calcuiator 14 x10° x 39x10° @zzsﬂgnatgaazm;)br;o deg;)% Ofl

Division questions

15X 10° 10° A& conlook ke ths

valves for R and the powers of 10 as two
separate catulations

accuracy
|| Ihput 14 and press Then press 5 (for the. power)

0.3x 10° /

@x 0°) = x 10°)
(5= 0Dx - 17

=5x 10?4

I
I
| s Th the sol |
is gves you the soltion
I| nput 39 and press Then press 3 (for the power) sy :
|| Press (E) / |
Revisit addtion and subtraction laws for ndces — || ) . o
they are needed for the catubitions | Chok cator for vio o |
|| To put into standard form and a suitable degree of accuracy |
(hcdton kaw for inices Subtraction s for ndices :I Press ard then press 7 for i mode ‘ Onswer: 55 x 108 ‘ :
AMxaN=gmn am=gn=gm-n || Choose a degree of dccuracy so in most cases press |
- N


https://www.bing.com/videos/search?q=using+a+casio+calculator+and+standard+form&docid=608044502750464883&mid=79B649FE748118FB662E79B649FE748118FB662E&view=detail&FORM=VIRE

STRTISTICS. .. Interprel & represent dala

What do I needtobe able to do? 1 Feywords

» Types of data
o QOutlers and errors

* Qverages and range

* Choose the most appropriate average
+  Compare dstributions using average and the range I

» Represent and interpret grouped discrete data

o Represent and interpret continuous data grouped into

|
|
|
|
|
: * Qverages from an ungrouped frequency table
|
|
|
|

I Tera

Spread: the distance/ how spread out/ variation of data

I| Overage: a measure of central tendercy — or the typical vale of all the data together
Frequency: the number of times the data values occur

[ Outier: a vale that stands apart from the data set

Quantitative: numerical data

| Qualitative: descriptive information, colours, genders, names, emotions efc

I} Cortirvous: quantitative data that has an infinte number of possible values within its range.

equal classes |

* Medn and mode from a grouped frequency tabke (E) :| Discrete: quantitative or qualitative data that only takes certain vales
__________________ _———- - .- .- —_—- .- - —_—_ e e e e e e e e e e — ———
VRV 7
| Mean, Median, Mode |
: The Mean The Median The Mode (The modal vabe) |
| 0 measure of average to find the central tendency...  Tre yalve i the centre (in the midde) of the daita This is the number O the. ttem that occurs the most (it does not I
| a typical vale that represents the data have to be numerical) :
| 24,84, 118 24,8418 24,834,118 I
| |
| Find the sum of the data (add the vabes) 55 Put the data in order 4,88 124 This can still be easier if it the datai is ordered first |
: Dwide. the overail total by how many 55+ 5  frdthevabe nthe mdde 4, 8,811, 24 48824 :
I peces of data you have NOTE: If there is no single midde Mode = 8

Mean = || Median = 8 vabe find the mean of the to |

I numbers kft I
.
LT T T T T T T T T T T s - """ """ """ "7”"7”"7”"7”"7/” "7 "7/ 77— -~ a

dentify outlers || Choosing the appropriate average

Outlers are valves that stand well apart from the rest of the data | | I

Height in cm |
152 150 142 158(182 151 153 149 156 160 151 144 |

Overaaes from a table

Non-agrouped ddta

Qutllers can have a big impact on range and mean
They have less impact on the median and the mode

Where an outler is identified try to give it some context |
This is liely to be ai taller memper of the group. Could ths be | | The Medon = £250
an older student or a teacher?

Sometimes it is best to not use an outlier in calculations

|
_________________ e

Here are the weekly wages of a small firm
£240 £240 £240 £240 £240
£260  £2060  £300 £350  £700

| : Which average best represents
: I the weekly wage?

Put the data back into context
| : The Mean = £307 Mean/Median — too high (most of this company eam £240)
Mode s the best average that represents this wage

| | The Mode = £240 ft s kely that the salaries dbove £240 are more senior staff members — their
salary doesn't represert the average weekly wage of the majority of employers

Overal Frequercy
Comparisons should include a statement of average and central tendency, ds wel as

a statement about spread and consistercy

%

Here are the number of runs scored last monith by Lucy and James in

cricket matches

Total number of
\S!blm@s‘ 20 Ly 45, 32, 37, 4| 48 35
James: 60, A0, 41 23, 14, 23

J

Lucy
Mean: 396 ( ldp), Median: 36 Mode: no mode, Range: 16 Jomes b two

Overal Frequency: 4 extreme vales that

James have a big impact on

Overall Total - 565 the
Mean: 415 (Idp), Median: 32, Mode: 23, Range: 76 o

Mean: 628

“Jomes is less consistert that Lucy because his scores have a gredter range

The data in a st 45, D5, 55, 55, 65, 65, 65, 65, 6D

I

I

I

: Number of Siblings 0 | 2
| | Frequency 6 8 6
: Subtotal 0 8 12
: The data ina Ist: 000000, LLLLLLLIAZA2A22

| Mear: {otal rumber of sbings _ |

| Total frequency

: Grouped ddta

| X Md Pont MP x Freq
I Weight{g) R

| [0<x=s0| 45 %

| 50<x=860 3 65 [}

| B0<x=<70 5 5 325

I

I

|

Lucy performed better on average because her scores have a simiar mean and
a higher median”



CEOMETRY. .. Onges in paralel ines and polygors

| What dolneedtobe dbetodo?  Iibegiorss |

*  Basic angkes rules and notation

*  (Ongles between paralel ines and a transversal Par alle,l Straight Ines that never meet
*  (lterate and corresponding angles

N
N
Ny
I
« Ofemate, corresponding and co-rterior anges | : Ongle: The figure. formed by two straight nes meeting (medsured in degrees)
< Sokie complex problems with anks n paralel Ines : | Transversat O Ine. that cuts aeross two or more other (hormaly parale) ines
N

|

N

L Potior

N

y

I

|

|

|

|« Properties of special quadriateras and their diagonals um: Oddition (total of all the interior angles added together)

|« Find sides and anges i special quadiaterdls Regular polygon: Ol the sides have. equal length; all the interior dngles have. equal size
|« Exteror anges of a polygon

|« teror anges of a polygon

|« rterior anges in a reqular polygon

| Prove simple. geometric proofs (E)

Polygon: O 2D shape made with straight. nes
Isosceles: Two equal size Ines and equal size angkes (in a triangke. or trapeziom)

- l —_—————e—e—_e—_ee—_ee— e e e — ————— ]
gy . - . S L T T T T = T Dt b T T T T T T 1
| BGSIC anojle fUIe«S and notatlm x: ‘;Se:e‘;(izﬂgdtdﬁ E;;eoﬁfi ok II M Stil remember to ook for angees on Lines OF and BE are transversak |
8 ’ I straight Ines, arond  pont and (ines that bsect the paralel ines) |
I \ Qeute Onges Right Ongles A ‘ l I | __ verlicaly oppostel . |
: \ N o< ande <d0° 0° c 1 |
‘ Ongk Notation: three ktters ABG 1]

| -+ Obtuce This s the angk at B - 113° :| Zﬁﬁ:j Z??Sr ’ ?ﬁiﬁ”ﬂiﬁ?ﬁf@ !
| " 00e angk <180° Rw@ht angke notation Lire Notation: two ktters EG | d@t fedbuther thelr “Z shave” I
I - i The e that joins E to C I \’en e 'bg er ez Shape- In |
|| F shape’ n position |
I W Refx Straight Line Vertical opposte andes (I poston |
DN e <000 160° Equa | I
I/ e Ongls arownd a poirt 1 |

I 360°
_________________________ ]I_______________________l

Otterate/ Corresponding angles Co-interior angles
A
303 Because atterndte angles are B Becavse conterior angles have
equal the highlighted angles are a sum of 180° the highighnted
the same size ange s 110°

150°

Because corresponding angles

are equal the highlighted angles Os andles on a ne add up to 180° co-interior angles can akso be

|
|
I
I
|
G |
|
|
I
I

are the same size cakulated from applying atternate/ corresponding rukes first [Enoon; Pt
——————————————— —————— ===l e ==1
o T T T T T T T T T T T I - 1
| Properties of Quadriaterak Paralelogram I Sum of exterior angles Exterior angles all add up to 360° :
Square Oppostte sides are paralel ||
| E::j Ol sides equal size m Oppostte angles are equal Il |
0ll angles 90° Co-interior anges I sing exterior andes I
Oppostte sides are paralel ) |
| cect < Tropezim Il Exterior Ongle |
4 1
D —Wﬁau P / | Orepor of pardkel es :l & terior ande + Exterior ange = straight Ine = 180° |
Opposite sides are paralel hite I: Etert ks e Exterior ange = 160 — 165 = 15 |
7 Noparalel ines Exlerior nges Number of sides = 360° -+ exterior angle
I Rhombus ./ Equdllngths on top sides || Ore the ange formedfrom interor Onge Nomber of sides = 360 + 15 = 24 sides I
| Ol sides equal size bx Eaval ervihs on bottom sick || the straight-ine extension |
X Opposte angles are equa |/ 4l knaths on bottom sdes at the side of the shape |
L bp 9 4 Ore par of equdl anges || h
e . riw . - =" - - - - - - - - - - - - -—-—-—--= |
|
| Sum of inferior angles fmber of sies — 2x (60| 1 Missing andles in realar polygors |
Interior Ongles I |
| I
I ;(E’E;;@kg erchsed by the Sum of the interior angles = (5 — 2) x 180 I Exterior ange = 360 + & - 45° :
I ‘ “«— 1 nterior angle = (8-2) x 180 = 6 x 180 = 135° |
| This shape can be made from
| three trianges I 8 8 I
I Each triangke has 180° ” |
| Exterior angles in regular polygons = 360° < number of sides I
I Sum of the interior angles = 3 x 180 I g cqhrp |
This is an irregular polygon - B40° I i i i |
| _the sdes and andes are I Interior angles in regular polygons = (number of sides — 2) x 180 |
: dfferert sizes | Remerber this s all of the interior angles added together Il number of sides |




ROGABILITY...  Tables and Probabilt

————————————————————— .II_—————————————————————— —_

What do | need to be able to do? feywords
Tier &

tcomes: the resutt of an evert that depends on probabilty
Probabilty: the. chance that something wil happen
Set: a colection of objects
Charce: the lkelhood of a particular outcome
Event: the outcome of a probabilty — a set of possible outcomes
Biased: a built-in error that makes al values wrong by a certain amount
Union: Notation "U” meaning the set made by comparing the elements of

two sets

I
| : :
I Probability vocabulary L
: *  The probabity scale | |
| Probability of a single event [ |
| Use the sum of probabilties being equal to | | |
| Probabiity experiments : I
| * Sample spaces for | or more events I I
|« Probabities from sample space diagrams I |
|+ Two-way tables I |
| Probabilties from two-way tables I :
|« Frequercy trees I
: *  Probabities from frequency trees )

Identify and represent sets Interpret and create Venn diagrams ” Intersection of sets

A B
I Bements n the ntersect
é[a ) Mutualy exclosive sets ements in the intersection are
Q Q The two sets have nothing in common [ nset AONDsetB — |

No overlap

The universal set has this symbol & — this medns
EVERYTHNG in the Venn diagram is in this set

‘ The rotation for ths s A N B ‘

O'set s a colection of things — you write
sefs inside. curly brackets {

Union of sets

|
|
The to sefs b emerts |7 : I
e (WO SElS nave some eements _
in comrmon — they are. placed in @ : I & - {the numbers between and 15 inclusive}
— | A = {Mitipks of 5} B - {Miltiples of 3}
|

the intersection |
|

& = {the numbers between | and 50 inclusive}

§ A Subset 1 ‘f
My sets can include every number between | Oll of set B oo in Set Orso i
and 50 inchdng those numbers the ellpse fits inside the set : |
A = {Square numbers} f : :
A ={149 16,25 36, 49} | The ckmentn AN B s 5
The box
Oround the outside of every Vern dagram wil be a box If an I In this example there is only one
Qll the rumbers in set A are square. number element s not part of any set 1t is ploced outside an ellpse bt | | number that is both a muttiple of 3
and betvieen | and 50 niide the box [ and  mutik of 5 between | and 15
L I |
rFreeee——————ee—e—————_—_—————_—_t————t—_—t_—_-——t——-——-——-——-——_-—_-—_-—-_-_n - ________———— |
| i At gl & -{therumbers betveen [and 15 inclisive} | I :
| Unwn—ofsets ¢ ‘e’ 4 -(uipesol 5} B - (Migesoi 3} || Sample space — for Sln0)|6 events . 0 Sample. space represerts a :
Icoimin‘: Qﬁi LZ;;O:@t S : / The ekments n A U B are | : 0 sample space. for roling a six-sided possble outcome from an event |
: 5 5105396 1 : | dees §-{1,2,34,56 « Theycan be nterpreted na |
| The rotation for th s 4 U B There are 7 elements that are either a I | i\\ vartely of vaus because they do :
e nolalion for this s A U multige of 5 OR  muliple of 3 betvieen | | I ( o 0 sample space. for this spinner is not tell you the probabity
: s ad T s trkBie veoo :
| @ ‘\4 This Venn shows the number of elements in each set ‘ I I You only need o write eqch element |
| | I once in a sample. space. diagram I
‘________________::::::iI:=::::: _________________ —
______________ — n _______________|
Probabilty of a snge event The probabillty scale Sum of probabilties
AT, Probabity - rumbe of tmes evert huppers : : : ‘ Probabilty s aaus a value between 0 and |
f total number of possble outcomes Impossible Even chance Certain L
\ 4 ' PlBie) - 4 €—Trere are 4 ble seclor Oor 07 051% or 507 lor 1007 The probabilty of getting a blue bal is H

~The probability of NOT getting a blue bal is g

L

J
The sum of the probabilties is |

e 0 I
Probabilty v@axergusectors
notation -2

|
|
|
|
|
|
|
|
I P (event) A
|
|
|
|
|
|
|
|
|

¥ I
¥ I
¥ I
¥ I
¥ I
¥ I
¥ > I
| | The more lkely an event the further up the probabity it |
| | wil be. in comparison to another event |
¥ ' I
¥ I
¥ I
¥ I
¥ I
¥ I
¥ I
¥ I

Probabilty can be a fraction, decimal or percentage

volee 0 The tabke shows the probability of selecting a type of chocolate
| | | | | Dark Milk Whit
4 =400 -040 -407 /I’ ! ' ' oaws 035 :
0 100 There are 2 L I
pink and 2 There are 5 possble outcomes Plvhite chocolite) = 1— 015 — 035
Probabilty is aays a vabe between 0 and | ‘ yelow balk, so So B intervals on this scale, each “09
they have the interval valve is §

______________ Lsomeproboblty o __|



PROBABILITY. ..

Tables and Probability

I —————————————..
I .
 Construct sampke space diagrams Thi s the et
| The possible outcomes from roling a dce notation to list the In between the { } are
| v : ' outcomes S = a; the possibe
| £ 8 1]l2]3]4a]s5]se outcomes
| b rce ) 3 s [ i [ {3 [ e | o | o '/
mpk space dagrams provde 6 X 2 :
| e wayto ity co v arfsrfarfor]ar S - { W 20 34, 46,54, 64, T, T, 3, 4T, 57, 67}
I outcomes from everts 2 =
= _::‘:::::::::::::::::::::::::::::::::::::::::::
| Pr’ObabiFtu from Sample Space What is the probabilty that an outcome There are three
: The possible outcomes from roling a dice has an even number and g taik? eve:/numbers gg Numerator:
. . . i
I8 s This is the set . the event
| 58 L2 fsefsle ) Cmua v P Evennmber and Tais) = 3. |
I i = Ho| W[ [ 30 |4 [ OH )0 represents the |2 Denomnator
- T IT @ 37 @ 5T [(6T upest\on p In between the ()i the total nurter
| & £ - - 4 "  gsked f There are twele  of outcomes
L§ o= © event asxed tor possible outcomes
| Probabiity from two-way tables /The eent |1 Product Rule
[l
: Car | Bus | Wak | Total | P (Girl wak to school) = A1 I
| IO_O Il The number The number
| Boys | 1D 24 4 53 Il of tems in X of tems in
\ Il event a event b

: Gis | © 20 2l 47 The total n the |l

set |l
: eyl - i » @)D — The total number of items : :

Probabilty from frequency trees

|

|

|

: 060 people visited the zoo one Saturday morning
| 26 of them were adults

| 13 of the adutt’s favourite animal was an elephant
| 24 of the children’s favourite animal was an elephant
|
|
|
|
|

P(Chid with favourite. animal as elephant)

Frequency trees and two-way tables can show the
same. information

The total comns on two-way tables show the possibe
denominators

26
Placut) - p

13
3

| Probabilty from Venn diagrams

| This whole curve includes

100 studerts were questioned if they played badminton or went to swimming club
40 went swimming, 25 wertt to badminton and [l went to both

This whole curve. includes

I everyone that went
SWimming Swimming

I Because |1 did both we

caklate just swimming by
40- 11

The intersection ‘

represents both ™ |

Badminton everyone that went to

badminton
Because 11 did both we
calculate. just badminton
by 25- 1l

P (Just swimming) = 29
100

Swimming OND badminton
L

The number outside represents those
that did neither badminton or swimming 100 — 29— 1 - 14



GEOMETRY. .. Circles

| What dolreedtobeabeto o7 |iBewrs |

I
| * Cicl vocabulany Il Tier & :
| « Pigsarato ” Congruent: Same shape, same size |
|« Circumference of a circke 1 QOrea: Space. inside o 2D object I
I« Perimeter of parts of a circk 1 Perimeter: Length around the outside of a 2D object |
: * Oreaof acirck || Circumference: Length around the outside of a circle |
| Orea of parts of a circle [ Pi (7r): The ratio of a circke's circumference to its dameter :
| * Oreaand circumference of a circl I Perpendeular: Ot an angle of 90° to a gven surface
| « Perimeter of compound shapes with circles |: Formula: O mathematical relationship/ rule given in symbols Eg b x h = area of rectange/ square :
|« Perimeter and area of compound shapes with :I Infinity (o0): O number without a given ending (too great to count to the end of the number) — |
I cicks || ever ends I
A (B L i M |
| Parts of a circle On arc is ay :| _ :
: IS part of the ™ I: W |

& circumference - »
RN 'ﬁ :l a \q'ﬁgmf”m f Circumference :
: Sector (part of Segment (part of |: ( ___Diameter. § ‘ 1T X digmeter |
0 0’ the circle made the circe made | I
:_Cvcumference from two radi) from a chord) |L v |
_____________________________________________ -
: Orea of a circle (Non-Calculator) H Orea of a circk (Calculator)

Orea of a circl

[sHiFT) (x10°) T X rads?

Read the question — kave in Orea of a circle -yl o
terms of 7z or if 7T =3 (provides | 7T X radivs? i : | -
an estimate for answers) | : '%
How to get 7T symbol on the

|

|
| |
| |
| |
| |
I D } I I diameter I
| iameter = &m | calculator |
| = Radis = 4em [ I
| |
| |
| |
| |
| |
| |

Rads = 4cm |
dus? I
T Xra “f Find the areai of ﬁ 4cm [T ttis mportant to round your answer sutably — to signficant
Smxcd one quarter of the I figures or decimal places This vill gve. you a decimal sobtion that
=mx 16 circke Cick Orea = loem® 11 4 o0 on foreve!
= 167 cm? Quarter= 4 em? 11
_______________________ S |
I _______________________ iar——-- - - - - - - - - - T T T

| Compound shapes including circles

l G
ompound shapes dre. not awaus area questions
Circumference 4 P Y 4
: <«—— For Perimeter you will need to use the
7T X digmeter
circumference

[ O circle is made up of 360° ]

2

Formula to remember
Orea of a circle = tr

Spotting dameters and radi

EEN

___________

Circumference of a circle = wd or 2mr

I
I
I
I
I
I
I
I
I
302 ° 30
This dmension is akso the digmeter of the semi : : } 30° represents 360 of a ful circe
circes N T 30
I
I
I
I
I
I
I
I
I
I
I

o
Ol
3

1
360 2

279 ot g ful circle (in degrees)

360 3

6 = of a full circle
3 of a full circle (in equal parts) 4

Don't need to halve this because there
are A ends which make the whole
circke

Orc lengths = 1 x 64
o4
Oo,

Orc lengths + Straight lengths = total perimeter

=04+ 150+ 150
_ 30g+ 64 ) m Still remember to spit up the The fraction of the circle is as %0
} compound shape into smaller more
OR=501Im
mandgeable. indiidual shapes first 0 represerts the degrees in the sector




| | Pictograms, bar and ne charts

STATISTILS.,

F
5

*  Pctograms and bar charts
* \Verticdl Ine charts

*  Draw pie charts

*  Interpret pie charts

*  Line graphs

* (Choose the most appropriate graph or

chart

»  Compare dstributions using graphs
»  Mskading graphs and charts

—
[
~

O =T

v [Z¢]

Draw and interpret Pie Charts

Cat

g |

[ Hamster |

25

3

Remember a circk has 360° I

There were 60 people asked in this survey
| €—— (Totdl frequency)

Represents quantitative data I| Mumpb Bar Chay’t Compares muttipk. groups of data
I

Graphs & charts

gpothess an ideai or question you wart to test

amping: the group of things you wart to use to check your hypothesis

rimary Data: data you colect yourself

econdary Data: data you source from ekewhere eg the intemet/ newspapers/ local statistics

iscrete Data: numerical data that can only take set vales

tinvous Data: numerical data that has an infinite number of vales (often seen with height, dstance, time)
pread: the dstance/ how spread out/ variation of data

verage: a measure of central tendency — or the typical vale of all the data together

roportion: numerical relationship that compares two things

|

Pictoaram Bar Chart Line Chart | fey/ Colour code for sepamte:

v v R | o glf;gyf mrbgieed axes [ = &« oopsof mformat\onl
french (O OO (| | - 0 S 28

o [OO0O0 R | N I| - Comparable data bars 2+ |

p— T | } I | | [| damnrexttoesch _ = |

el 4 I otrer s v |

ST II i |

-Needtorememberakey gg;igb;t;:lzg t;;ee:m ~Gaps belen e e I * o |
- Visually abke to identify mode - Clearly labeled axes | o

" Sede for e s - Sedle for the ares I| ! Gap between dfferent I

- Title for the bar chart - Discrete Dot || I categorees of data |

- Discrete Data I P

| Draw and interpret e graphs

- Commonly used to show changing over time
- The ports are the recorded information

| I
L
/V I and the Ines jon the points
32 ) Mutigle method | E
“32 out of 60 people had a dog 0s 60 gpes into 360 — 6 times [ /
% ” Lire graphs do ot reed o strt from 0 ]
/T\ Edch frequency can be mutpled by G tofind [ | | e 9/aPPS do ot neec (o start from
{ the degrees (proportion of 360) DRI P S L
This fraction of the 360 degrees L,_ / bog _,-‘ I : More than one piece. of f Time
represents dogs S I ot can be potted on
| | the same aravh to s possibe to moke estimates from the line
32 grap
m X 360 = 192° Use ai protractor to draw Represents quantiatie, | | | compare data e temperature at 430am is 5°C
This s 192° dsorete data | | |
e e oy Pty gy gy g gy gt .
Misleading araphs and charts I Grouped quantitative data Trs s a heaverey dagan |
T I There are no gaps between |
;n avourite Coffee Shop I I e th(’/ bOl(S
Wins this year! - 0st<5 4 0 I
: I I 5=t<10 6 i 8 I
2 | 0<rem | 5 fo Grouping the
18% I 1B<t<20 8 4 I
[ Team A 30% 22| | I weren T 3 data s vseful f |
[ Team B 65% ':5 ) I | 25<t<30 | T U there s a
[ Team C 70% [ V\ . Wrge. spread |
5= I | of data to |
; [| More than or equal The wse of inequaties shows that this wil be begn wih |
“7 [| 1025 andless than a frequency dagram
Why are these graphs 21 30 mintes’ |
hard to interpret, and » | - 1
how could they be Coe  Cofee  Rouso | o= —— T ———————————————————— 1
mproved? e : Flnd GHd lntefpret the ranage Difference between the biggest and smolest vabes |
|Fm__"_Irite — gciecragggczwicﬁxe;ﬂadz t{ghi: || The range s a measure of spread | Shop I'highest vaive | | Shop [owest valve :
Football | L™ <% -, clams justified? |I O smdler range mears there is less variation in
Lo [ theresits—t fent dt X / |
aoe @@ . |I e resuts — it i more consistent data |
Coffee Heaven is the most
Baseball Q@@ [ popular coffee shop in town! ] :| QO range of 0 means al the data is the same |
Snooker vale I
b [ Coffee Heaven is 4 times as ] I: &8 8 & |
Rugby (i) @@ popular as ather coffee shops! | Shop | has the smalest range — this |
| | indcates it has a more consistent flow of Range of customers = 25— 22 = 3
| customers each week (Shop 1) |
_____________________ Il__________________________l



ALGEBRA. ...

Sequences

______________ roo--- --------------------"- "= - -"---"-"7
| Mmtdolmedtobeabletodo?:l@m :
L | | Ter2 |
| ‘eﬂerate and describe a sequence | | Sequence: items or rumbers put in a pre-decided order I
I gven a re in woras | | Term: a single number or variable |
|« Generdte a sequence given a I I Posttion: the place something is located :
| Simpke dlaebraic rule | | Linear: the difference between terms ncreases or decreases (+ or -) by a constant value each time |
: o nith term of a lnear sequerce : | Non-inear: the difference between terms increases or decreases in diferent amourts, or by x or + I
| ¢ Generdte a sequernce given a | Difference: the gap between two terms I
I complex dlaebraic ruk () | | Orithmetic: a sequence where the difference between the terms is constant |
| I | Geometric: a sequence winere each term is found by muttiping the. previous one. by a fixed non zero :
: : : number |
| Linear and Non Linear Sequences equence in a table and graphicaly
| Linear Sequerces — increase by addition or subtraction and the same amount each time Posttion: the place in the sequence
| Non-inear Sequences — do not increase by a constant amount — quadratic, geometric Sa | 2 3
| and Fibondcei . The termin

Do not plot as straight ines when modeled graphicaly | \ | position 3
The dfferences between terms can be found by addition, subtraction, muttiplcation or has 7 squares’
dvision 3 5]

f7

I

I

|

| Ebongcei Sequence — look out for this type of sequerce Term: the number or variabk Graphical

I (the rumber of squares in each image)

1ol a2 35 8.. -

: \ hatobe | position | 1 | 2 | 3 ., +

| Each term is the sum of the previous two terms / q\j Term 3|5 |7 5 aly ?

e e e — =2

I_S____f___lo;b(___le, ___________ a S %77 3
€4UENCES 1rom ¢ GIC YUES Ths s substution I Becquse the terms increase by the same addition edch time. this Fasiticn

3n+7 3n2 +7 L|s near — as seen in the. graph
/ \ - ——————————————————————=
- Miconceptions and comparisons

This wl be Inear - rote the singe This is not. Inear as there s a Complex dlagbraic rules I

power of n The values increase dt. a power for n

|
|
|
|
|
|
I constart rate
|
|
|
|
|
|

Jn B 5 Substitute the number of the te,rm you are. looking for
in place. of n

eg

Mtem=2()-5--3

Xdtem=2(2)-5=-I

100t term = 2. (100)— 5 = 195

| Checking for g termin a sequence. fom an equation

ks 201in the sequence 3n — 47
o~ 3n-4-20I

Solving this will find the position of the term in the sequerce
ONLY an integer solution can be in the sequence

o Term to check

I
|
| Olgebraic ru\e
|
|

Finding the. algebraic rke

pestet —» 4,8 12, 1o, 20....
R

|
|
|
|
|
:4n
|
|
|
|

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

-

This has the same. constant

7 || |5 M A «—— dfference —but s 3 more than
the original sequence

4n+ 3

eF?term=2>< B=-2 Flterm @x 1P
AR 100% term - (2 x100 1~ 40000
€9 )
nin+9 LA DA o
100" term = 100 (100 + 5) = 10500] ~ expression

|
|
|
|
|
|
|
|
Atem=(2x A )"2 = b I
|
|
|
|
|
|
|

This is the constant
dfference between the terms
in the sequence

(difference) between the
original and new sequerce

|
|
|
|
|
This is the comparison :
|
|
|
|
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