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NIMBER. .. Properties of number

] What do | need to be able to do?

Factors, muttiples and primes

White a number as a product of prime factors
Use prime. factors (E)

Highest common factor (HCF) and lowest
common multiple (LCM)

| |
| |
I |
| |
| |
| |
|« Vern dagrams :
| |
| |
| |
| |
| |
| |

—

I I
I |
| Tier 2 |
: Multiples: found by muttipling any rumber by positive. integers :
I Factor: integers that muttiply together to get another number I
I Prime: an nteger with only 2 factors |
| Conjecture: a statement that might be true (based on redsoning) but is not proven I
I I
| I
I I
I I
I I
I |

Use a Vern diagram to catculate the HCF and

LCM Counterexample: a special type of example that disproves a statement

Itegers, real rumbers and rationdl nubers B<presswn a maths sentence with a minmum of two numbers and at kast one math operation (no equas sign)
htroduction to surds (E) Tier 3

HCF: h@hest common factor (biggest factor two or more numbers share)
LCM: lowest common muttiple (the first time. the times table of two or more numbers match)
______________ d e —a
g pote o« . T T L I | N S e 1
| Mulliples  The times tabe” of a guen number I : Factors 1 aneM |
| I | ® @@ oo Omas can hep represent factors ® @@ 0000000 || o lInteger I
| Ol the. numbers in this Ists below are muttiples of 3 || TYYY ) Foft;z%‘){l 0 0% lor 1x 10 [+ Onlyhas 2 factors |
: [ 306912 5... ] [ 3x, bx, Ix ... J :|5XJOKQX5 14510 e rorber o |I' and ttself The first prime. number :
numeer (tser IS
I The Ist contmoeds and doesnt \ | : Faclors and expressions akays a factor | The only even prme rumber |
en

| x coud take any vabe and I | x_,— Factors of 6x | I Leam or how-to quick recall !
| Non example of a muttivle as the variabke s a mutipk of || 6, x, | 6x, 2x, 3 3x, 2 |I q I

3 the answer wil ako be a bx x| (R 6xx | |
I 45 ot a mutipke of 3 gk, of 3 - - I [ 4357,111517,1923 24... ]l
| because L5 3% 15 | } 2 X 2 (!
| Not an integer E | - | | I

| Common multipes gnd LM Cormenmivts e s oo e |Common factors and HOF | 1is a common factor of ol mbers

numbers share |
|

| LCM — Lowest common muticke. Common factors are factors two or more numbers share

1
| . The first time their HCF — Highest common factor
I [ LCM 0{ q and 12 } LOM - 36 muttiples match II

|
|
|
|
|
|
| I HCF of I8 and 30 Common factors |
|4 418a7,86 4554 s e w ﬁ - I: L J (factors of both numbers) I
:\ 2 | 1224, 56 48 60 B e :, L2304 15 1,2,5,@\ :
: Comparmg froctiors e I\ 30 | 1235060 530 HoF -6 :
I Zond o |€—  woallM — | Fand |: 0 s the biggest factor they share |
L ———— Moo T .- - - - _____ 1
r---—--— -~ - - - - -"—-—"-"F""""""""\""-""—"”""¥"¥"-—"¥/—m V-, =
Product of prime factors Vern Digarams for LCM & HCF
Muttiplcation
part-whole & il

| I
: :
OB O LCMof 6 and § |
| - 3x2xAx 2 |
! e |
I |
I I
| |

/ modek
5

T T ) s

al three prime factor trees represent the same decomposxt\on : ‘ Redl numbers:% stems from 2| (2 of the whoke) ‘ The square root
Molipication is commutative | | of a regative is
30-2x3x5 Mitiplcation of prime factors L[ rational nombers: /2 the. soltion is i decimal that not a redl
never ends and does not repeat number and
Using prime factors for predetions cannot be.

| /2 s a surd because t is a root which cannot be

determined exactly found

eg 00 30x2A Ax3xd5x2A
B0 30x5 Ax3xb5xb



NUMBER. . .
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What do | need to be able to do?

ds

E
o
=

—

Percentage increase and decredse ier &
Express a change as a percentage

Find the original vale after a percertage

Percent: parts per 100 — written using the / symbol

Percentages

change Fraction: a fraction represents how many parts of a whole value you have
* Solve problems with percentages (non- Equivaent: of equal value

Solve problems with percentages (cakulator)
Repeated percentage change

Understand interest

Simple interest

Compound interest

Growth: to increase/ to grow

Muttiplier: the number you are mutivling by
Profit: the income take away any expenses/ costs
Tier 3:

|
|
|
|
|
|
|
: Reduce: to make smaller in value
|
|
|
|
|
|

|
|
|
|
|
|
|
: caculator)
|
|
|
|
|
|
|

Decimal: a number in our base. 10 number system Numbers to the right of the decimal place dre caled decimals

Invest: use money with the goal of it increasing in valve. over time. (Usualy in a bank)

e e
- - - - - ——————— == -——— — ————————————
| Percertage Increase/ Decregse H FDP Equivaence  Percertose
| 100/ = a whole
: Decrease | Incredse o0 : : - - 100 hundrecths
< ' > " pe—>» || §
| r
= 10 hundreath
|| | 1z 0otk o 10
“«—> .
: 427 Decrease by 587 herease by 27 11 07
| [T 10 1 One hundredth
| _ [T 100=10~ %1 (ore whoke spit into 100 equal parts)
| Multipier 1007 + 127 = lIA/ Multiler |
| 100—058=042 4 Less than | 100+012=112 4 More than | : : = m.hs prredis
e e e o o ———— e, [ ]
—————————————————————————————— 11
: Reverse Percentages : [T
I 1407 of my rumber is | : Percentam Chm
| 407 of my number s 16 84 What is the original | |
| What am | thinking of? number? I
I | | 0 year later sold it for £125
: ) Origingl Number (1007) L Oniginal Norber (1007 N : : 007 Oll valbes of
: ' ) change compare
| [e]e[al4 4]« 4]4]4] |6|6|6|6|@|6|6|6|6|6|6|6|@|@|H — L —
N J
: V| 5 g4 : I Percentage. loss uabe
|
| Try to scale down to 10/ or _ | L 6o =375/
407 - 16 Y 407 - 84 | 200 *100 =375
| _ |7 and then scale back up 07 -6 |
- 07-4 to 100/ . i Dif ference in values
I 1007 - 40 100/ = 60 I — x 100
. - I Original value
a1 = T T T T T T T T T T T T T T T T T T T |
| Smple and compound nferest N ¥
_ e Origing
1007 57 |
: James nvests £2000 at e o «— Vabe reredses : I Ibought a house for £180,000, |
| Simpke Interest 5/ simple nterest by this amount | I later sold it for £216,000
| every Uear 1 —
| o : 1
| £100 Onignal amount £100 7 I | [ £180000 |
: Compound ferest Tess nvests £100 at VIELD §~ . : : | —
I 107 compound - 2 | Percentage profit
| nterest for 3 years [ oo [ £ s : | e
A 36000 « |00 -
: v3 £3200] & : : Money \r/‘;%ij (profit |SO%%% 100 =20/
s T



HEOMETRY. ..

What do | need to be able to do?

Nets

Orea of a 2-D shape

Orea and circumference of a circle

Surface area of cubes and cuboids

Surface area of a triangular prism (E)
Surface area of a cyinder (E)

Volume of a prism

Volume of a cyinder

Volime. of cones, pyramids and spheres (E)
Convert metric units of area and volume (E)

Orea and volume.

Tier &

Edge a ne on the boundary joining two vertex

Face: a flat. surface on a sold object

Vertex: a point where two or more line segments meet
Cross-section: a view inside a solid shape made by cutting through it

Orea: the size of the AD surface

Diameter: the distarce from one side of a circle to another through the centre
Radius: the distance from the centre to the circumference of the circle
Tangent: ai straight ne that touches the circumference of a circle

Chord: g Ine segment connecting two points on the curve

Surface area: the total area of the surface of a 3D shape

I
I
|
I
I
|
I
| Plan: a drawing of something when drain from above. (sometimes birds e view)
|
I
I
|
I
I
|
I

Tier 3:
Circumference: the length around the outside of the circle — the perimeter
——————————————————— — I_____________———————————————
-————— - o o o o oo o oo b s —m s —m—r s s s sm s s o s sm s s s s sm s T s i
I Name. 2D & 3D shapes I| R@COW“SC prisms  0sold object with tvo identical ends |
: 1 and flt sices |
:CI-AI-ED:. il
Circ/ 2 ectang Trio ombus Troy | Paralelogy o Hexagon I “‘.\ i
| - S Veddora e Rl el s i :l The cross section wil also be identical :
| | to the end faces
|
| @ |
| _— 1,UM.L« e e |: 0 eylinder although with very similar properties does not I
| Gore mmf Sphere Cube Prism Telrahedron Puyamid |I have flat faces so is not categorised ds a prism |
L e N |
gy ongonyonyonyonyonyonyionydiony ey onydonydiony dongliong ey iy ey g i e e e e e e e e R
| Nets of cuboids : I Sketch and recoanise rets ) :
: I : Do they have the same ) A . I
Visualse the foldng rumber of faces?
| of the net I ~N— I
| Wil t make the : I L Where do the edges v :
: cuboid with al sides | : ™y Jon? |
touching ﬁ—’—‘ .
| I I Ore the shapes of the @ "> I
| : I ) faces correct? :
I | -/
e —————— — — — — — — — ——— — — — — — — — J e o s — — — — — — — — — — — — — — — — — — — — J
e N T S
I Plam and elevatlmg : : SUffOCe Are@ Sketching rets first heps you visualse all the sides : I Vokms Vobme s the 3D space 1t takes up — ako :
nown as capacity If using lquids to i
| I | B that wil form the overal s:}rfic; are i | | K f S;;o“ lauids to fil the |
I'T e I S D |
| o - - 3 e : | 12 [ : Front and |2 ¢ 7 g | | Some. 3D shape. volumes can be i
2 T L cdeulated by counting the number of
| For cubes and ‘4 back 12x 7 2 11 )
|1 g | cubes that fit inside the shape |
| The drection you are considering the shape from ¥ abods ean ako 7 Topgnd 2x6 | & || I
find one of each — <
E::_ietiinﬂ_eS_t_Nl_{i)ﬂ_Olﬂ_iSl_d_&gﬁ____ —— 1| foce and dok it Botlom 12x6 ] & : : [ Cubes/ Cuboids = base x width x height } I
I I
|arw Of JD SMPCS I For ot shapes - et al the s : : Remember muttipleation is commutative :
| |1 are the same, so cabulte the
| Rectange ] Trionge Il nduidugily |l |
| Base x Height % x Base x Pespendcobr heigl. | e — e e e e e e e — — — — ] | Cross section |
| = a3 I I SU('FUC@ area CUhndefS Tre area of the circle I | |
| Pardlelogram/ Rhombus I : / 7T X radus? I | |
Base X Perpencubr height ‘ |
I Tpen d] I I reumference The width of this face is the I I Prisms and Gghdefs I
| | | 4 e gs the circumference. | | Gross section - ared cross section x height |
I Orea of a trapezium Orea of a circle | | 7t X diameler x heigt | I
I _(a_*;)A 1T X rodus? I | | L He@ht can akso be described as depth |
| b | | —-—————————————~
I i I 1
I '% I | 2 X T X rads® + 7 x diameter x height | | Oreds — square. units Oreds and volmes can be. |
L - * | I | I \olumes — cube units kft in terms of pi T |
_______________ e - 4



T ——————= r———————"——"—"—"—"—"—"—"—"—"—"————— 1
| Orea of a trapeziom b Il |
| T Sector (part of i
I Oreai of a trapezum N 1 the cick made |
I JLZM I from two radi)
' ¢ I |
I Why? * Two congruert trapezums || |
I make. a paralelogrom Il Segmert (part of |
: / h\ / * New length (a+b)x height Il the circle made |

* Duide by 2tofndareacf Il fomachord) |
| a b one. Il / I
- _ - _____ Il Circumference On arc is a part of the circumference |
PR 1l |
: Orea of a circle (Calculator) |.‘:::::::::::::::::::::::I
— QS“\S II .
: Orea of a circle diam;er ” Circumference :
- _
: T X rodts \_\ ; I o \royerence Circumference :
I How to get 7T symbol on the ” ( ---Diameter. § T X diameter |
| calculator |
Il
| |L_:>:i{_______________J
tt is important to round your answer suitably — to signficant figures or T S 1
I I I
| decmal places This wil givie you a decimal sobtion that wil go on foreved || Volme of g cuinder I Surface area of a cyinder |
I

O cylinder is a prism — cross section is a circle
Y i’ 0 core is a pyramid with a circular base

- |
[ Volme Cyinder= 12 } Ej :|[ Surface area cyinder= 27tr? + wdh } I
|

the vobme of the

overal sphere -18n

e e | |
-
. 0 cyinder is a prism — cross section s a circle |
|Orea of a circle (Non-Calculator) & H ’ I 8 @] |
» 4em — 2 I @
: Read the question — leave in Orea of a circle .,i,,,.. “ —— V= mrth I: :
~ US? =nXx42x10
I terms of 7z or ff 7 =3 (proudes | 7T X radus i Il " [l The area of two circkes (top I
I an eSUmof[e \CO( OlY\SWGr’S) II [Oem =mnX 1602 ” and bot‘[om face) + ’(he area O{ I
I . I = 160mcm the curved face
| Digmeter = &m I I :
-~ Radis = 4em | Gwe your answer in terms of 7’ 1]
: - :I mears NOT n s of p I The length of shape B is the :
/ | = 502707 || cireumference. of the circles
I I o |
| 7 X rodis? Find the area of C|4cm [ el |
| - x4 ore quarer of the |1 Volume of a sphere 7 \[ Vo Shere -4 2 } |
| -mx 16 circl Circk Orea = 16 em? o .~ i i I
| - 16T cm? Quarter= 4 cm? ” Volime Sphere = g r3 \\,_ A 15 now vae :
F——— e ———— —- =] A x33 Look out for |
| 3 hemispheres being
\olume of a cone and a cylinder I 2 |
— [ -IXmx27 36w placed on other 3D |
[ Volme Cylinder= 772 h ] Ej { Vol Cone - = rr2h } [ shapes, eg cones and |
3 || 0 hemsprere s haf 3 . o cyinders |
4em I
- - V = nr2h The height of a cone s I
the perpendcular height
em mXx42x10 from the vertex to the
= m X160 base
= 1601 cr?

Look out for trigonometry or Puthagoras

Ot your drsries n ters of 1z theorem — the radius forms the base of

The surface area of a pyramid can be cakulted by adding the
area of the base to the sum of the areas of the triangular faces

adapt them for area and volume

means NOT in terms of pi = 502.7cr? 3
Lt
=~ ——= v e T
| Convert units of area and volume . . Units of volu I
NS ot area NS of voume

| Corverting unts of area and vome is Units of |€ﬂ9th Units of [
| converting between different units from the =10 100 /:_l_g‘:_\A +100° +10° +100° :
| metric system involving area and volume "V

| [mm] [ cm ] [ m ] [ mm? ] [ em? ] [ m? ] [mma ] [ cm? ] [ m’ ] |
| To do this we need to be able to convert LS SR~ AL S |
| between different units of kength and then x10 %100 %10 100 x10* % 100% |
I |
I I



ALGEBRA Eq,uatlons inequaities and formulge

———— — — — — — — — — — — —

What do | need to be able to do?

I

: * Solve equations and inequalties

| Sole equations and nequaities with
I brackets

| * lequalties with negative rumbers (E)
| = Sole equations and inequalties with
I unknowrs on both sides
|

I

I

I

I

I

|

Tier &
Inequality: an inequalty compares who values showing it ore is gredter than, less than or
equal to another
Variabke: a quarttity that may change within the context of the problem
Rearrange: Change the order
Substitute: replace. a variable with a numerical value
ier 3:

Inverse operation: the operation that reverses the action
Solve: find a numerical vale that satisfies an equation

* Solve problems with equations and
inequaities

o Substitute into formulge and equations

* Change the subject of a formula (one~step)

Change the subject of a formulai (two-step)

*  Change the subject of complex formula (E)

e S
r—-———--""""""————=-—— ar= - - -, - - --"—yr""-"-"-""-"""-""""7"F="—"""—
| Solve equations with brackes i Form and solve inequaties | | nequates wth reates |
I
| [2a T a4 [ a4 3(x+4)- 30 I @ I| Method | Make x posiive first :
I | O; b terthan 11/ 1l
I - Expand the brackets || : e : | A=3x>17 I
| "|*|“|:L‘|‘*|"|’|" ox 2= 30 || Findthe possble range of vales I| 3+ X :
| ; -12 -2 d x>l |I A x s true for any valoe I
| X X | | B} B
I N I A P II |I v -1 smler than -5 I
| : | : Solve | B> 3 |
| xlxlxlxlxlx »65‘186 ] II X — -3 44— Q) — || :I —5_5>;5 :
I L X I x> 3 (! 7/~ CHECK Tt |
:—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— == I_I— _________________________ -'I : Smaler Bigger A —3-6) = 20 |
Equations with unknown on both sides II Inequaities with unknown on both sides LRl TRUE/ CORRECT | |
| | Soling inequalties has the same method as il _
: W53 2 ST :I equations ” Method 2 Feep the negtive x :
| -3x -2x x | x | x 24 I! Blx+4)<3(x+Q) i I A=3x > 11 x s true for any vale I
1 Check it! A 2 I
I x+5-24 x| 5 || +20<3x+0 I —3% P bigger than -5 |
I s 5 2 || X+ 20<6 l-8+4)<3(-8+2 Il 7" 74 |
| | x<- W 5(-4)<3(-6) M7 This canrot be
_ . | X >-H |
| x-0 o xeet 208 te... | I
L 1N 201§ sl thon -18 I: J T~ |
I _______________________________ — e " — — — ) \/\/hen o mum @ or dl\/\ ® x bg a |
Substitute in value: I x<-h Y p
| Formulge and EQUGUOHS noe 1! negative you need to reverse the :
|L Formule — all expressed in symbols Equations — include numbers and can be solved | | inequailty I
________________________________ II________________l
Rearranging Formulge (one step) : : Rearranding Formulge (two step)
I an equation (find x) In a formula (make. x the subject)
X rue 4-3-19 y-s-a
y | , Rearrange to make y the subject 3 43 ’ > *f
y=x-e - 12 AR
+4 =4 .
x=3 X=a*s
Using inverse operations or fact = y

I

I

I

I

I

I

I
famiies wil guide. you through I
rearranging formulae :
I

I

I

I

I

I

I
The steps are the same for solving and rearranging

Rearranging can akso be checked by substitution
Languace of rearrangng. ..

Rearranging is often needed when using y = mx + ¢

eg Find the gradent of the line Ay -4x = 4

Make y the subject first y = 4x + 9

|
| |
| |
| |
| |
| |
| |
| |
| |
\ ) |

|
| |
| |
| |
| |
| |
|
: Gradert = 4= 2 |
|



NUMBER. .. Fractions

e (dd and subtract fractions
*  Miltiply and duide fractions
Fraction of an amount

|
|
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 :
Tier 3:

Numerator : the number above. the iine on a fraction The top number Represents how many parts are taken I
Denominator: the number below the fine. on a fraction The number represent the total number of parts :
Unit Fraction: ai fraction where the numerator is one. and denominaitor a posttive integer |
Non-unit Fraction: a fraction where. the numerator s larger than one

|\ -+ - - ———"- - - -~ -—"—-—"-"-"-"""-"-""-"-""-"-"-""""-""""-"""""—""7"""/""7"""7"""”""”""”"" =
| Eraction of a gen amount The bar represents the whole amount qIO :
I Find 20t £205 ' :
| s £205 ‘/ - v | = | :
| , ! \ 5 | ® o Use bar modeks for comparisons |
: [CEAT [ BT £4T | EAT_ | FAT | ' 5 "+ 3of 0= 30 |
l—Y—l I
| .
| outof the 5 equal parts £200 + 5 £41 2 45- 30 I Sofd0=2of45 ||
| Ax£41-£82 Each part of the bar model represents £4 | :
e e e e
PSS T T T T T T T T T T HEPYT S T
| Odd/Subtraction fractions (common mutiples) | Odd/Subtraction fractions (mproper and mixed) |
: 3 7 Oddition/Subtraction needs a common denominator I : |
-+ 1 3
(2 Y oo %1% :
A —— | (O V44 VA VAV AVAVAVAVAVA'AVAVA
I E E 0 ! 2 I I 2 T T T LI LI T T 1T 1T 71 LN 1 1 T 71 I
| ‘ 13 ' 4D ’ 1 ? I
I it I I
Ir_—_—_—_—_—_—_—_—_—_—1_0—_—_—_—_—_—_—_—_—_—_—_—_;I ( 2 13 _9 * Convert to an improper fraction |
. . | 10 10 - * Cakulate with common denominator
| Odd/Subtraction any fractions oo 10 e '
| :' |
4 2 I I
I z-3 Eﬂﬁ—ﬁﬂ—ﬂ—ﬂ — b = 4
| 5 3 12 10 15 : : Partitioning method :
: 15 8 e 3 2 3 2 3 2 3 9 I
, ‘ ' 25 -15 =25 1% =%~ l-5=15"%% |
| Use equivalent fractions to find a common muttiple for both denominators I |
o |
r—————_—_—_—_—_—_——_——_——_—————— —_——_———_———— e —— ——— ———— = 1
. . . I I . . .
| Quick Multipling and Carceling down || Mutiphing fractions |
1 I 6
: 3 4 The 3 and the 4 have a common factor and I Shade in 5 iiﬁit ‘ 5—)( 2_ = — I
| ? - can be simpified I parts r'd - 4 3 12 \ :
1 3 ~a Jd 2 Modeled:
| Quick Soling [x 4 4 I 4 3 3 Total rurber of |
| Mutioly the numerators S— : | / \ parts n the I
5x 3 5 i
I':M_—wt@t_ﬁji—mi—mm_ﬁw_ﬁ:::::::::::: : This many cobmns ’W‘ T o :
| Dividing an inteer by a unit fraction | . |
fopubyshysiopuibyshysiopubysbysiyubysbysispuiysbysisyuiyubysiyuipubysbystyubyshysiyubyshyss
[N R D ) . . !
: : “There are 4 quarters in : | DIVIdm any fr actions zmemeer 1o use recprocak :
| [ whoke. |
I Therefore, there are 20 Il 2 -3 I
I | = 1. 4 quarters in 5 wnoles" I = = Mltipiing by Represeried [
I 4 ¥ 4 > a reciprocal b |
I I glves the = — |
|| How many quarters H = L 20 | : 2_ X i some 5 |
| are n 17 4 | | 5 3 outcome |




PROPORTION. . . Kales

| Iy

I ] |
. [ |
| *  Speed, distance and time I 2 |
| ° Distance-time. graphs 0 er & I
|° Flow problems and their graphs I Convert: change |
| ¢ Rates of change and ther unis I} Mass: a measure of how much matter is in an object. Commonly measured by weight |
I ] |
I [ |
| I I
| l l

=

* Convert compound untts (E) Origi the coordinte (0, 0)
Volume: the amount of 3D space a shape takes up
Substitute: putting numbers where letters are — replacing numbers into a formula

_______________________ = —————
I . , . .
| Speed Distance, Time : | i Speed, Distarce, Time L oY :
I I minutes hours | |
| “per’ for every distance N I
| eg 80 mies per hour (mph) speed = tme I' Before cakculations — make sure you are X 60 |
: Travel 80 mies every hour : : working in the same units gs the speed I
I
Iy
' Leam or leam hont distance |
. 25 [ earn or karn how to L
: Yoeanwea 0 05 1 2 I rearrange the formular for time speed :
| ldou?(e &U'mw ] speed dstance and time |
I c;l]ceula?e dlztgf\(ge ™o a0 o 160 200 : ! distance = speed x time |
| | : Substitute in the variables gven I
| I
I ________________________
I eg O boat travek at a constart speed for 2.5 hours Bar models T 1
I t travels 300 mies can help to | Distance — Time araphs _ I
I | I Gradient = speed
| 300 miés cakuate mph | I = 9P :
| * Each vart ' bl I | The steeper a gradent the faster |
[ | | | | o P [ | the speed |
| an hour | 10 . Horizontal nes represent staying stil
< > Eoch part is 60 | | 5= 2 metres per min |
I 2.5 hours mies | | |
I i I
______________________________________________ [ |
. . I, 3
| Gonverting compound units | : £ :
l )
I ; ' [ The dstance coming closer |
| g?r;vi;‘;lzg compound units involves transforming both parts : : § o hore shows he rebn |
I | E Journey |
I | I & / |
| 3 metres per second 3 x 60 = 180 |: g :
| I, =
| 180 metres per minute 180 = 60 =10800 |: = I
| I
| 10800 metres per hour 10800 = 1000=108 || 0 5 10 15 20 25 30 35 Units are I
I | Time (minutes) i
| - - | important I
| 10.8 kilometres per hour | : Melres per mnute |
b - __ |
_________________________ | m—m— e ————— =
Flow problems & araphs | Rates of change & units

| Common rates of change. relationships Speed: mies per hour

Revisit your conversions betwieen units Exchange rates: euros per pounds

of length and capacity Density: mass per volme

<1000y

|
|
|
|
I melres kiometres
| x 1000
|

This will fil at a constant rate, then as the space decreases it wil
speed up and the neck of the bottle fil at a faster constant speed

The cyinder wil fill gt a constant speed Ensure any volme
cakulations are the same unit
as the rate of flow

Depth

|
|
|
|
|
Units are. important :
|
|
|
|



NUMBER. .

Standard Form

°
| what o | reed to be abk fo do? regords |
| What doIneedtobe abetodo? | | DEUNOES .
| | | Tier & !
I I : Standard (index) Form: O system of writing very big or very small numbers :
: * Numbers in standard form |\ Base: The number that gets muliled by a porier |
| * Compare and order numbers in standard | | Power: The exponent — or the number that tels you how many times to use the number in muttipication |
| form : | Exporent: The power — or the number that tels you how many times to use the number in mukiplication |
| . ;’IUTUPM and divide numbers in standard I | Indices: The. power or the exponent |
orm | Neggtive: O vale below zero I
: * (Odd and subtract numbers in standard : | T‘e@a I
: form | : Commutative: an operation is commutative if changing the. order does not change the. resutt :
|
- S |
o e e e e e R T T 1
: Posttive powers of 10 H Standard form with numbers > | || Neagative powers of 10 |
. | I
I bilion — 1 000 000 000 | Ony integer |
:|0x\OX\0x|0x\0xtox\omomonozw : Sgagzr‘f‘bf;nd Ay ion & :: 000l | | e = | :
| Odtion U for mdces 107 ¢ 107 - 07 H pestoon 0 | o | eeo [0 o |
! | — ,
| Subtraction ruke for indces 107 - 107 = 1072 H Exampe. Non-example |, Ix 1021 /7. PP |
. al 32x0° LA I P |
N [} =32x10x 10x 10x 10 i | Negailve poriers do riol
~ the power 0
| NUfnbefS between O md | || - 32000 53y 1007 :| s = | indeate negative solutions |
: 0.054 1 ¢ L Lo L II—_—_—_—_—_—_—_—_—_—_—_—_—_—_—'_I ————————————————————————————————— !
) 10 100 1000
A RTE I Order rumbers in standard form EEEERTEE
|
| 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---——mH—">"—>"""+""™""+>"™"=""™""™"">""""""™""MM~~ -~~~ “~—"«~—~""~—""~""™"™—""—"" ">/ ‘“""—"™—————— |
: Tip: Convert into ordinary numbers first and back to
I Mental C&IOUUUOHS |: Oddltlon and SUbthCtlon standard from at the end |
| 6.4 x 104x1000 Nt in Standart Form @ 10x® :, :
| - 6.4 x 10%x 103 A o =24 x 10° Notin Standard Form|| Method | 6 X |05 + 8 X |05 Method 2 |
| 6.4 x 1P e addonorindes it I 600000 + 800000 6+ gx10° |
| ———— =24 %10 x 10° Use addtionfor || 400000 x5 |
: FETEE S Thssnotthe = _ 144 oly 10 I
| ax 10~ Divide the vaibes I: — final arswer - 14y l0° I
-2 4)x |03 Remember the layout for stondard form I More, robust method — 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 ulator to work out th
: W‘tlpmtlm and duision For muttipication and division you can look at the |I US"'W) a CabUlatOf 4% 10° x  39x 10° qj{;ﬂ;}; tg aazzmzbﬁodegf% Of'

Division questions

15X 10° 10° A& conlook ke ths

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

0.3x 10° /

@x 0°) = x 10°)
(5= 0Dx - 17

Revisit addtion and subtraction laws for ndces —
they are needed for the cakculations

|I Press (X)

I| nput 39 and press Then press 3 (for the power)

I Press (=)

|| To put into standard form and a suitable degree of accuracy

|
|
|
|
|
|
|
|
|
I =5x 104
|

a™X G

Oddtion law for indices

Subtraction law for indices

ﬂ=am*ﬂ alﬂ+aﬂ=alﬂ‘n

| Press and then press 7 for sci mode
I

Choose a degree of accuracy so in most cases press

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

accuracy

This gves you the soltion

/

Click cakulator for video tutorial

‘ Onswer: 55 x 108 ‘

2


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

NUMBER. . .

Maths & Money

r T T T T T T T T T T T T T T T T T T T T T T T T T T T
| What do I need to be able to do? I
| 1, Feywords
| ¢ Understand g bank account 1| Tier 2
| ¢ Spendng : | Credt: money being placed into a bark account
|+ Was o pay | | Debi: money that lkeaves a bark account
|+ Ways to save | : Balance: the amount of money in a bank account
I+ Jobs and pay I Expense.: a cost/outgoing
|e investing ' Depostt: an nttial payment (often a way of securing an tem you wil later pay for)
I hd BOI’!’OW"’\@ (bUQW\@ Qa hOUS@) | M tt ﬂ . be, It [ (M It | th | - | J[h [ = q )
| | Muttipler: a number you are muttiplyng by, (Multipler more than | = increasing, less than | = decredsing,
I . Eugmnt@ a house or a business : | Per Onum each uear
I Vagelng | Currency: the tupe. of money ai country uses
* Rorrowing (oans) I
I | surance. protection agginst financial loss
L] I
Spending overseds | o
| . hewance ¥ Policy: contract between an insurer and a poleynolder
L _! | Cover: protection provided by an insurarnce policy agginst finarcial loss
F———, - - T T T - Tz ZzZcZC
| Bils and Bark Statements | | Simpe Interest %4 500
| Bils — tell you the amount items cost and can show how : | For each year of investment, the interest remains the same 250
I much mores e need 10 pay Menu Price I Principal amount xInterest Rate x YearN
| Some can include a totdl | 100 150
I Look for dfferent units Mk 89p | : Prircipal amourt is the amount invested in the account 100
: (s it pence or pounds) [ ey £1.50 : | eg hvest £100 at 30/ simple interest for 4 years 50 H
| | | 100x30x4 _ 1 This gccount earned £120 interest
| Bank Statements | | 100 - Ot the end of year 4 they have £220 0 1 2 3 dyy
| Bank statement can have neggtive balances if the money | i~ e e e ﬁ)ﬂj ———=—====
I spent s higher than the money coming into the account | |COmPOUﬂd Interest 300 —
: : | Interest is added to the current vale of investment at the 250
| Date | Description | Credt | Debt [ Balarce | | end of each year so the next year’s interest s greater 200 B
b I
: S‘jpt Salary E1500 £1500 : | Principal amount x Multiplier Y ar's 150
. | 100
: S‘jm Mortgage £600 £900 : | eg Invest £100 at 30/ compound interest for 4 years o H
B o || | 100 x 13 = e2gs1 | T P
Setp 0 1 2 3 4
I Year
- Y  —_—__—_—__—_——_——— l -
L e aTo (T 11 Waoes and Taes ey o Otoe
ages and Taxes | 1 Exchange Rates
| Ve Odded Tax (VOT) | Exchange
I : : Salaries fall into tax brackets — which means they | | 14
| V0T s payabke to the government by a | | Py ths much each month from ther salany I X2
| busress b the UK VOT is 20 and | I £1 $1.40
| added to tems that are bougt 1 E;a;:’lf '2;;”;20 T“;ﬁ?‘* |
I I I £50001 to £150 000 40% : I X 200 X 200
: Essertial items such as food do not : : over £150 000 45% | : v
inclode VAT Over time
: | : Time and a half — mears 15 times their hourly rate : : £200 > £280
| | Double — 2 times therr hourly rate x1.4
e e e e e o e e | |
_____________________________ ]
: Insurance. Insurance. provides protection agginst financial loss I : When making estimates it s also useful to use estimates to
| | | check if our solution is reasonable
| Example Annually Excess Additional products : |
I Cor rsurance £500 voluntary  Personal accident cover | | | Use inverse operations to reverse the exchange process
| £740.51 £250 compulsory |
| POlng T Included as standard | | o CU
+ Courtesy car mmon LWrirencies
: Monthly Included as standard : : United Fingdom £ Pounds
I Menthly £67.88 - RS }| Unted States of Omerca S Dolars
I ;;;D:-t s Add ur'ninllz £28.00 : I Europe < Euros
I I



ALGEBRA. ..

Straight Line Graphs

|- —————= jr————— === ————— a
| What do | need to be able to do? : : @( jords :
|

I 1, 1. I
: *  Lines, paralel to the axes, y=x and y=-x : | Tier & I
| Explore gradents || Gradiert: the steepness of a ine I
| ° Explore intercepts | | Intercept: where two lines cross: The y-intercept: where the line meets the y-axis |
| * yme I | Paralet two nes that never meet with the same. gradient :
| Reartange equators o the form ymee 9] Co-ordnate: a set of valves that show an exact posttion on a graph
| ¢ Find the equation of a ne from a graph | | ' _ b _ yap |
|+ hlerprel gradent and ntescepts of rea-ife | | Linear: inear graphs (straight ine) — Inear common dfference by addition/” subtraction :
| ogophs I : Reciprocal: a pair of numbers that muttiply together to gve | I
: * Graph nequaities (E) : | Perpendeular: two nes that meet dt a right angle. |
| | | Tier 3: I
I | | Osymptote: a straight Ine that a araph wil never meet :
e
_______________________________ inrs ..~ - — - =
: Lines PW&“@' to the axes Oll the points on this ne have '« canbe ONY postre. ) |1 P'Ottlﬂ@ Yy=mx+c WdPhS :
| v a x coordinate of 10 or negative vale incdigg | |
| [ { [ T T“ T I y=3x—1 3 xthe x coordinate then — | :
| L o 6 |1 9 1 x |-3|] 0|3 Draiw a table to display ths I
I - ‘ | Lines paralel to the y axis take the form x 1 y [-10] -I| & information |
| Intersection [ . = a and are vertical I |
| pors \Jo — 1 — Il This represents a coordinate pair I
I ] 2 Lines paralel to the x axis take the form y I ¢35-10 |
I 4 \ = a and dre horizontal : : i |
I i: 1] QH the POmtS on thlg 1IY\€ have 2] (5, ’:2) (7, ’:2) (’2 ’2) I I K; You Oﬁkj need two pom‘(g to form a I
| o | ay coordinate of -2 dll by on this ine because the I 8 straight Ine |
| y coordnate i§ -2 1 9 I
B e S ; I

Compar e Gf adlents &S Il 3 Plotting more points helps you decide |

' $ 1l 3
| / Y= The gredter the 0§(§ 1 if your cakculations are correct (f I
| Y =imx +c d grodert — the steeper oWV Il === [ theydomoke astagt ine)

-1 © I '
| 4 Y= the Ine 1 |
| t ’ 7P [l I
| Thecoefficient of x (the  ° ° 777 * * .87 XQ’EX'Af 9@%’ I Remember to jon the ports to make. |
I rumber in front of x) tels us /, Paralel Ines have the ‘7%7{3\ Il alne |
| the gradent of the Ine / -4 same. gyadient T ] |
|___________;3 ___________________ 8 S S [

: Compare. Intercepts y =

mx +ic ““inch the e crosses the y-

| (oA , Y+ A axis. Y intercept
I
| ) g=§x The. coordinate of a y intercept
| wil awaus be (Oc)
I -8 6 -4 29 2 4 6.9
| -2( U’%X'“r Lines with the same y-
| . intercept cross in the same
| 7 :j \ place
| 0-4)
| Find the equation from a araph
(ol) y
: They 4 zmcradimt y=2x+1
| intercept \ 3y 3= 2
A A
: : The direction of the Ine indcates a posttive
| #3227 Ir| 2 3 4° grodert A
| e 7 e
-2 Y ,
: [ : Qtf*@ 4%/74‘
3
I -4

The valve of ¢ is the point at || g

| The coefficient of x (the number in front

of x) tels us the gradeent of the ne

N

Y =mx + c 4

A

The valoe of ¢ is the porrt at
which the line crosses the y-
axis. Y intercept

y and x are coordinates

I Real ife oraphs

A plumber charges a £25 callout fee, and then £12.50 for every hour.

The equation of a ne
can be rearranged: Eg
y=ct+mx
c=y—mx
[dentify which coefficient

you are identifyng or
comparing

The y-intercept shows the

Complete the table of values to show the cost of hiring the plumber. minimum char@e
Time (h) 0 1 2 3 8 The gradent represents the,
Cost (£) £25 £125 price per mie

I: In real Ife. graphs lke this values will alwaus be positive because they

I measure distances or objects which cannot be negative

Il Direct Proportion arapns  To represent drrect proportion the graph must start at the orign

When you have 0 pens
this has 0 cost
The gradent shows the
prce per pen

A box of pens costs £2.30

Complete the table of values to show the cost of buying boxes of pens.

Boxes 0 1

2 3 8

Cost (£) £2.30




PROPORTION. . .

Ralio & proportion

(3 James, 4 Lucy)
| [ Ble Red

09
50: 10

I Put back into the question

James 3x£50-=£150
James: Lucy

Shop A is still shown s being the best value but
pay dttention to the unit you are cakculdting, per
item or per pound

Ble pens = 5 x 10 = 50 pers

[ITTT]
u

Red pens = |x 10 =

10 pers Best value is the most product for the

% 50 } £55O
(;E, 150: EJZOO) -

There are 50 Blue Pens

lowest price per unit

r - r—_—————_—_—_—_——_——_—————— — — — — — — — — — — — ————— -

| What do I need to be able to do? : | @( MO!’dS :

I |

|+ Drect proportion [ Ter 2 [

| < Diect proportion and conversion graphs I P— - , I

|« lverse proportion I Proportion: g comparison betweeh o numberg |

| = lverse proportion graphs (E) L' Ratio: a ratio shows the relative size of two variables I

|« Ratio probems (whole or part gven) : : Tier 3: :

: " Sobe probkms wth rato ond dgeora €) Direct proportion: ds one variabk. s mufipled by  scale factor the other variabk s mutipled |

| I by the same scale factor I

I : I lverse proportion: ds one variable is multivled by a scale factor the other is dvided by the :

: | : same scale factor |

e e - ___ |

- T T W T T T T T T T T T T T T T T T T T T T T

| Dlrect Proportion = e e changes the olher changes ol | : Conversion Graphs Corvare two varibes :

I I| |

. - g <«—— Thisis always a straight line because as one variable

: This s & multplcative change : I é ol - # ncreases so does the other at the same rate I

| 4 cans of pop = £240 | : S 5io :

I - 4cans of pop - £240 L2 cars of pop = £720 L T mies To make conversions between urits you reed tofind the |

| 8 ; . e OS | | poirit to compare — then find the associated point by |

= cans of pop =
I Sometimes this is easiest : | | Labeling of both axes g your groph |
| I tal Using a ruler helps for accuracy I
This muttipler is the same if you work out how much | s vi L
| nth that th I Showing your conversion ines help ds a “check” for I
| h the s[ame V;@ tm IS one unit is worth first | | soltons |
would be for ratio eg lean of pop = £060

I ) |

T — — — — — — — — — — — — — — — — — — — — — J —————————————————————————

r-—-——m— - - —_——_————————————— -|r————————————————i

| lnverse Proporti I Buus

| NVers POr’t ON 0 ore variable s mutipled by a scale factor the other is diided by the same scale factor N Best Hae.  directly proportiondl relationship :

| Exampes of inversely proportional o ; - - 'l

| relationshps T el proproalto \Aéhm T then G A0 'l To cakulte best buys you need to be abke to :

| < /—\ 'l compare. the. cost of one unit or units of |

| Time taken to fil a pool and the I equdl amourts

| rumber of taps rnning T \ 4 8 I :

| 40 I

| Time taken to paint a room and the o 20 0 |1 Shop A ShopB |

| number of workers &2/ I I Gears for £120 3 cans for %P:

X -

L w4 H l£1.20+4 i£0.93+3 I

e~ — ] lens£030  loanis £031 |

:Sharm a whoke into g given ratio :| Finding a value given In (or n:|) : : Cost peritem ¢ 50 or 3 :

I

[|  James and Lucy share £350 nthe ratio 34 (1| bnside @ box are bloe and red pens nthe ratio 51 | 11 Shop Als the best vale as it s | cheaper per :

| Work out how much each person earns [I| 1 there are 10 red pens how many blue pens are I can of pop |

| , [ there? I

IModeI the Question James | e e I o A |

| James Luoy T } I T Ble pers I , —L{ to e o a3 :

| . £350 || Ble Re ————— [ cans for cans for 93p

I 3:4 (ITT] I 5 | E:D:El :I 4+£1.20 l3+£0.93 :

: Luey : : [J-cernt  redp T et I : Costrer  £loug 3333 Ll 323 |

. one part Red -
| Eind the valbe of ore part  £359. 7 - £50 - 0 pers capers 10 pers I pound cans of pop cans of pop |
I \;J;thsf i?are between I:I one port I I ! | :
y , .
-£50 I Put back into the question I

I I
I |
I |
I |
I |
I |
I I
I |

Lucg 4 x £50 = £200



HEOMETRY.

Constructions Z congruence

_______________________________________________ ]
| Wwhat dolneedtobe abktod? 1! Feyworas |
| |
| = Drow and measure angles : | Tier & |
|+ Construct and interpret scale dravings | I'Locus: set of ponts with a common property |
| = Corstruct triangls using 0S0, SOS and S| : Equidistant: the same distance I
: . gom%ruci an ange 5!86;[0; t I | Perpendicular: ines that meet at 40° :
| onstruct a perpenaicuiar bisector aI'C POII’t Of G curve. |
 Corstruct a perpendcular from or to a pountl

I« Construct more complx polygors I | Bisector. g e that dides someting into two equal parts I
: * ldentify congruent figures '} Congruent: the same shape and size :
|+ Congruent tranges : | Tier 3: |
[ | : Protractor: piece of equipment used to measure and draw angles [
L | | Discorectande: (a stadum) — a rectangle with semi circles at ether end }

—_—_ T —_—_—_— e —
| Draw and measure andes Sca drgwi | Locus of a dstartce from a point

| . Make a mark gt 35° vith a percil

| bravc 0 35 0nd join to the ange port (use g 0 picture of a car is drawin with a scake of 130 Qllponts are equdstant. (the same

ange dstance) from the fixed point in the

ruker) P
o rd

POEEE f\\%
/ 3 <
/ : The ange

Make sure the cross is at the end
of the Ine (where you want the
angke)

{I
I

For every lem on my image is
30cm in real ife

—
=>
e
<
S
<
3

<
175]

Image. - Real Ife
o lem = 30cm
>\ [0em - 300cm

)=

P ) midde

Equipment needed
The radus s the distance

from the fixed point

f the point is in the comer
it can only make a quarter

/ circk

/

st Equipment needed
The line is straight so a ruer
is used for the straight nes
parale! to your original ine

The ends of the Ine are
fixed points

Oll points are
equidstant (the
same. dstance)

from e

ruer

I

0Oko an andle bisector
This cuts the andle in haff

size and draw two arcs from

I

From the angle vertex draw two arcs that

cut the Ines forming the angle

teep the compass the same size and use
" the new arcs as centres to draw

A

intersecting arcs in the midde

& Join the vertex to the intersection

1
j I

COYISthCtm THOII’IQICS sers > : | Congruent shapes are identical
Side, Ongke, Ongle | | and angles dre the same size
i ‘[—F : :| 0CB - Kt L
ce, Unge, Side 5Lm 5ecrr

i . | I 4/

B : IIA ZIELTI K 35Ln
Side, Side, Side - ~ |

: I | Because all the angles are the same and 0G-HM BC-LM
BT I | triangles OBC and KLM are congruent
I

other

0ko a perpendcular bisector
Because if the points are

Joined, this new lne. intersects
it at a 90°

:,ﬂ/ freep the compass the same
4 dstance and now use your
| Join the intersections with a new ponts to make new

feep the compass the same Oll points on this Ine are

equidstant from both points

Congyuert figures are identical in
size and shape — they can be
reflections or rotations of each

Pomt

Line
s /

I

I

I

|

I

I Use a compass and draw an

| arc that cuts the e Use the
| pont to place the compass
|
|
I
I
I
|
|
|

/

nterconnecting arcs

Connecting the arcs makes the bsector

r

Ol three sides on the triange are the same size

Ongle-side-angle

Two angles and the side connecting them are equal in
two triangles

Two sides and the angle in-between them are equal in
two triangkes (it wil akso mean the third side s the same
size. on both shapes)

|
I
|
|
I
|
|
I
— dll correspondng sides :
I
|
|
I
|
|
I

Right angle-hypotenuse-side ]

The trigngees both have a right. angle, the
hypotenuse and one side. are. the same

I
I
|
I
|
|
I
I
|
|
|
|
I
I
|
I

L



HEOMETRY. ..

What do | need to be able to do?

* Recognise enlargement and similarity

o Work out unknown kengths and angles in
similar shapes

* Solve problems with similar triangles (E)

*  Rotio in right-angled trianges (E)

Tier &
Scake Factor: the muttiple describing how much a shape. has been enlarged

Enlarge: to change the size of a shape (enlargement s not always making a shape. bigger)
Corresponding: objects (or sides) that appear in the same place in two similar situations
Image. the picture or visual representation
Similbr Shapes: shapes of different sizes that have corresponding sides in equal proportion and

Similarity

identical corresponding angles

e e
(o T T T T T T T T 1= T T T T T T T T T T T T
: Recognise enlargement & similarity | : Cakulations in similar shapes
I Shapes are simir f al pairs of corresponding sides are in the same ratio : I [ Don't forgel. thal propertes of shapes donil change with enlrgements or i ]
| | I Similor shapes
: SLZ?Z(??E%Z;Z Sb"tj 'mgﬁfiﬂ) I : The two trapezium are similar find the missing side and dngle

I
I |

I ?
I I N 21309
: : Ly §

e

I Enlargements are simiar shapes with a ratio other than | ! 6 cm

|
L i éo
e | ( 12 cm )
| Posttive fractional scale factor | |
I T
|[ With a scae factor between 0 and |t makes the shape smaler ] : | Correspondng sides identily 12 _ Seake Factor = 2
| I : the scak factor 6
I 1
| § Scale Foctor of = g : | Cakulate the missingside ~ Length (corresponding side) x scaie factor

% —

: © 24 cm | : 2em X 2
| 12cm | | x =4cm

L
: Sedle Factor of & g : I Enlargement does not change angle size
| § —2» 3 !
| ; o L'l Caleuiate the missing ange. ~ Corresponding dangles remain the same
| y 130°
| 10 cm 25cm I
________________________ -

Similar triangles
e Hem To show that two triangkes are
| Find the scale factor | . k similar, show that:

2 Multiply or diide the corresponding

side to find & missing length

4.5em

It you are finding a missing length on
the larger shape you wil need to
muttiply by the scale factor

If you are finding a missing lenath on
the smaler shape you wil need to
dwide by the scale factor

| The three sides are in the same
proportion

2 Two sides are in the same
proportion, and their included angle is
the same

3 The three angles are equal



ALGERRA. .. Qlgebraic manipulation

W 7 I
hat do | need to be able to do : | feuwords
* Expand sngle brackets and simpify | | Ter:
* Factorise into a sngl bracket | | Variable: a symbol for a number we don't know et
« Expand double brackets | | Expression: numbers, symboks and operators grouped together to show the vale of something
« Expand more complex double brackets I 1'ldentity: On equation where both sides have varidbles that cause the same arswer includes =
H igp)

* Factorise quadratic expressions (E) [ Equivdlert: sorethng of ecual vibe
* Solee quavae equatiors (E) : : Coefficient: a number used to muttiply a variable

| | Tier 3:
| | Highest Common Factor (HCF): the biggest factor (or number that muttivles to give a term)

I I
I I
I I
I I
I I
I I
: . ke dertities ' Substitute: replace one variable with a number or new variable :
I I
I I
: *  Expand tripk brackets (E) :
| I
I I

e e o — e — — — — — — — — - e e o —— —— — — — —— — — ]
D L VW T T T T T T T T a
: Olaebraic constructs Expand sindle brackets . Factorise into g single bracket
| E :

Xpression N 3 3xx |13x4

0 sertence with a minimum 5 (;ZX 4) bx 12 et ok s (e

of two numbers and one Different R 8+ 4 4 < 1Y NG TNKE IS

maths operation representations of ) Ox + 12 highest common factor

3(2x+4) = 6x + 12 | Xt

Term

0 single number or variable

| ) .
Soling Quadratics Step A — Muttiply the resutt ( 22+ 4z + 3) by (z — 2)

(22 + 4z + 3)(z — 2)

=x*+422 4+ 32— 22?2 — 8z — 6 |

| I
| 2 I
| Factorise the quadratc | Solve x* +3x =10 =10 (1
| the. usual way and 1
| I
| I
| I

\dentity Ox + 12 4= 4+ )
On equation where both
sides have variables that 4 X +4 X+ 4 Note
cause the same danswer x [ x el x] 4] x]x]4 B 4 = A+ )
nclides = Bo This is factorised but the HCF has not been used
__________ gy g Ry L ___u
______________________________________________ |
[ | Expand doubk brackets :I Factorising Quadratics , ) |
2(x+2) = 2x + 4 Olagbra ties - I| X2+ 7x+10 = (x + Slix + A) |
| = I
I
| e Qlgebra ties can . I 1 :I When a quadratic expression is in the. form I
| represent g binomial | x2 4 bx + c find the two numbers that I
Sl 55 exparsion x? * | adto give b and muttiply to give ¢ (because  and 2 add to give |
| Has two terms Posttive valves :| 7 and muttiply to give 10) I
I I
| |
:(x+3)(x+3) =x2+6x+9 |L_________________________|
| P [
| . o The order of the brackets || Expanding triple brackets I
IS8 G QUAralic.  hs no impact on the 1 - (L 2) o
: rtha; o } GTS oone 1 Expand and simpify the folowing, (z+1)(z+3)(z—2) :
: mze im edlo eg (x +3)(3 +x) ” Step | — Mutiply out the first two brackets (x + 1)(x + 3) :
| [l zx%—:%.1’+m+3 |
—— === = z? +4x+3 I
I
I
I
I

then sole = 0 Factorise: (x + 5)(x —2) =0
x=-horx=2

— 2 +222 52— 6 I



HEOMETRY. ..

Puthagoras” theorem

———— e — e —————— 'I —————————————————————————————————
: What do [needto be ableto do? | : freuwords
| © Soe equations with squares and square : |
| rools 1 Tier 2
|+ ldentify the hypotenuse || Oppostte: the side oppostte the angke of interest
: . Det[er(;nme whether a trange s ngnt- : Odjacent: the side next to the angle of interest
m@@ I -l— 3
| « p ' d |
I gtm@omsl theorem (fnd the fupolenuse) | | Square number: the output of a number multipled by itsef
* Pythagoras' theorem (find any side) | e that can be. muti teel 1 ’
I o e Puthagoras theorem on coordinate | | Square root: a value can be multipled by itseff to give a square number
| s || Hypotenuse: the largest side on ai right angled triangle. Olways opposite the right angle
: * Proofs of Pythagoras’ theorem (E) | :
| * Puthagoras' theorem in 3-D shapes (E) : |
I (| |
i_ ________________________________ I
| Squares and square roofs V™ s the squre oo syl Identrfu the hypotenuse |
|0 OO 00O Ooood This can ako be written ds 62 _ | |
| OO0 OO0 D000 B%m N || I
I ooo oooo i eCaUSE&X&’Gé“ II I
I oooo d |
| I« 2x2 3x3 4x4 5«5 6x6 7x7  §x8  9x49 10 x 10 I |
I 4 9 6 25 36 49 64 8 100 I =
| - I Hypotenuse |
| Square numbers 1] |
e e e e e e e e e e e e — — — — — — — — — — — — — — — — — — — — — I
|\~ - - - - - -, - - - - - - 1 I
| Determine if a triande is right-andled :l The Ipotruse s e te |
| I longest side on a triangle because it
| If a triangle.is right-angled, the sum of the squares of the shorter sides wil equal the : I is opposite the biggest angle :
| square of the hypotenuse
| I |
: 2) a? + b? = hypotenuse? :| :
= |
2012 — 2 | Polygons can still have g~ |
: eg a 2+b : hy;;otenuse Substituting the numbers into the || < hypoteruse f i is spit up o |
| 3°+4 5 } theorem shows that this is a || trianges and opposte a right |
| 473 b4 o5 9 +16 = 25 right-angled triange I:_ ange |
________________________________ - — — — — — — — — — — — — — —]
r—-———— - - ——-—-———— B S S I
: Cakulate the hypotenuse : | Cakulate missing sides i Puthagoras theorem on a |
| I
I 6 g Ether of the | Either of the 11 coordnwe axis |
Il 3cm cm short sides | | Hypotervse 15 cm short sides Il |
| can be. | | can be : | Find the length of the ne segment |
| oeeledaorb | | obeled gorb || 6 |
| Hypoteruse | | 4 12cem :I 5 [+ The segment can |
I | | |I 4 T be made into a I
I a? + b? = hypotenuse? | I a? + b? = hypotenuse? |I Z right-angled |
: : | |: : | triange by adding |
. 122+4b% = 152 the sides on the
|| ISwsttenthe — , o e | I l| S == 75 ¢~ dagram :
| vales for g and b yp | I | Substitute in the values you are gven I |
I 9 + 36 = hypotenuse? | : 144 + b? = 225 :I The Ine segment is the hypotenuse |
| _ 2 | —144 —144 | I
45 = hypot
| 2 To find the YPOTERUSE™ | : Rearrange. the equation by subtracting the shorter I a? +b? = hypotenuse I
| rypotenise | | square from the hypotenuse squared :I — I
: square root the V45 = hypotenuse : [ e ootto [ b2 =111 | Tre lengits of g and b are the |
sum of the I fdtre ength | sides of the triange |
| squares of e 6.71cm = hypotenuse | | oithesce b =V111 = 1054 cm || |
| shorter sides : | | L Be careful to check the scale onthe axes |
_____________________________ -



What do [ need to be able to do? |

Substitute into quadratic expressions

Draw quadratic graphs

Draw more complex quadratic graphs

Interpret quadratic graphs

Interpret reciprocal and exponential araphs
Draw cubic graphs (E)

Interpret cubic graphs (E)

Interpret roots, intercepts and tuming points (E)

Tier &
Quadratic: a curved graph with the highest power being A Square power
Reciprocal: a reciprocal s 1 dvided by the number

Exponential graphs where the variable s a power

Origin: the. coordinate. (0, 0)
Cubic: a curved graph with the highest power being 3 Cubic power
Parabola: 6 v shaped curve that has mirror symmetry

Non—linear Graphs

e L e e e s L Y
P e e e e e e e e —— — ———— 1
| Quadratic Graphs |
| [ - ] Substitute the. x values into the equation of your Ine to find the y coordnates :
y=x°“+4x+3 7t N\
: /v x | —4 f—?\ 2 -1 o0 1 :
| il 3 \o l -1 0 3 |8 |
| I s the highest poer in your equation ) Intersection with Y \\,\ |
| then you have a quadratic araph the y axs
| ’ 1 Coordnate pairs for plotting (—3, 0) :
| i
| it wil have @ parabola shape NI Plot. dl of the coordinate pairs and join the. points with a curve (freehand) :
: — Quadratic graphs are aiwaus symmetrical with the tuming point in the middle I
I
L J
IS - - - - """ " ">"">">”"”""”"”"”"/ " -“""“"”"”/- -~~~/ T/ I
: Interpret other araphs Reciprocal Graphs Exponential Graphs |
Cubic Graphs |
I y=2
1 I
I y=x3+2x2—2x+1 | y== |
I x |
: If 2355 the highest power in your equation |
| then you have. a cubic araph :
| Exporential I
: graphs have a |
I Reciprocal graphs never touch B I porier of x :
| the y axis I
| This is because x cannot be 0 I
: This is an gsymptote I
_______________________________________________ I
______________________________________________ -

0 root is a solution

The roots of a quadratic are the s-intercepts of the quadratic graph

0 tuming point is the point Y

where a quadratic tums
On a posttive parabolg, the
turning point is caled a
minimym

X- intercepts

r

B y = x?-4x-5

On a negative parabola, the
turning point is caled a

maximum
y- intercept

&)

Tuming poirt

4y 4—— 4blsof
If y = 7 this means the expression is asking for 4 ‘lots

h
|
|
|
|
h
:| of 7
I: 47 R 7+7+7+7 R 7x4| =28
:I eg: y—2
II :7*02:5
I
I
| : Q(X t 3) Put the expression into a function machine
I
| 5
| e () ()
|
:| Fx=10 10°3- 3. 15x2-6
I
I



*  ldentify and represent sets

Ter &
*  Intersection of a set T T
. Uion of asel Probabitty: the chance that something wil happen

| |
| N |
| N |
| : | |
| , l
: « Probabilty of & sigl event I Independent: an event that is not affected by any other everts I
|« Use dagrams to work out probabilties : | Chance: the lkelihood of a particular outcome. I
|« Relitive frequency | : Event: the outcome of a probability — a set of possible outcomes :
: * Expected outeomes | Biased a bult in error that makes al vabes wrong by a certain amount |
I *  Independent events I Ter 3 I
Iy |

I

* Probabilties from Venn d
reppes o T cagres Relative Frequency: how often something happens dvided by the outcomes

—————————————— | T T T T T T T T o o o o o o oSS
I |

| [dentify and represent sets Interpret and create Venn diagrams ” Intersection of sefs

A B
£l B Mutualy exclosive sets I Eements n the tersection are @D
Q O The two sets have nothing in common I nsel AONDsetB — |

The universal set has this symbol & — this means
EVERYTHING in the Venn diagram s in this set

No overk
o olerop : : ‘ The notation for ths s A N B ‘
0 set is a colection of things — you write Union of sets Hn - I
sefs inside curly brackets { The two ses have some elements @D 1 & = {the numbers between | and 15 inclusive }
in common — they are placed in )
the ntersecton —— | Iy - {Mittiples of 5} B = {Multiles of 3}

& = {the numbers between | and S0 inclusive}

|

|

|
' |
' |
' |
' |
' |
' |
' |
' |
o
| and 50 including those numbers I
' |
' |
' |
' |
' |
' |
' |

A = {Square numbers}

I

I

I

|

|

|

I

I

I

' I
I Ol of set B is aso in Set O so I

| the elipse fits inside. the set \
I

I

|

|

|

I

A -{14916.25 36 4% The box 0 The ebmentin AN B is 15
Oround the outside of every Venn dagram will be a box. If an I In this example there is only one
Oll the rumbers in set A are square number element is not part of any set it is placed outside an elipse but -~ || nomper that is both a mutiple of 3
and betvieen | and 50 nsde the box I and a muttivle of 5 between | and 15
L - L e |

e Use the relative probabilty to find the expected outcome for greenif |1
there. are. 100 selections | On experiment is carried out 400 times

1 Show that dark chocolate is expected to be selected 60 times
Relative frequency x Number of tmes 0.3 x 100 = 30 I 0.15 X 400 = 60

______________________________________________ 1
i A | & - thenumbers between land 1D retsie} | I . :

: Union of sets ¢ a -t B -ousso 5 | | Probabiity of @ single event |
| Elements in the. union | | . Probabitt = amber of th |
b meel A Rt | Se=X / The elmentsin A U B are | 3 robabilty = rumber of times event happens |
| B 510,153,906 12 | | & total number of possble outcomes |
I I 4 PBle) - 4 <€—There are 4 bloe sectors I
I ‘ The. rotation for ths s A U B ‘ There are 7 elements that are either a | | - P 4 W \

muttive of 5 OR a multiple of 3 between | | | Probabitty '%m 0 sectors I
I s and 15 | notation -2 overdl |
If Yy ’ I | P (event) 5 I
I ‘\‘ This Vern shows the number of elements n edch set ‘ | | I
| | ‘ Probabiity can be a fraction, decimal or percentage vale |
e e o e — — — — — — — — — — — — — — — — — - I I
Iy N :
I Relative Frequency Frequency of event :l % % - 040 =407 :
I Total number of outcomes |: |
| |
| Remember to cakculate. or identify the. overall number of outcomes! I: ‘ Probabilty fs aiways a valve between 0 and | :
: Colour Frequency Relative Frequency :[— _______________________________________________ - |
| Green 6 03 I Expected outcomes Expected outcomes are estimations |
: vl 2 06 | : It is a long term average rather than a predction :

elow I

| [ Dark Milk White I
| Blue 2 0l : I |
| 20 1 015 035 0.5 |
I I I [ . J I
| Relative frequency can be used to find expected outcomes [l The. sum of the probabilties is 1 |
I I
I I
I I
I I
I I



PROBABILITY. ..

Sets & Probability

e
I -
 Construct sampke space diagrams Thi s the et
| . The possible outcomes from roling a dice notation to Ist the I between the { }are
| /- ) % : ‘ outcomes $ = a; the possibe
I s 8 1]2|3]|4]s]s outcomes
| b rce ) 3 s [ i [ {3 [ e | o | o
mpk space dagrams proude 6 S B :
| Splrats o dty co [l ararfarfor]er S={ K 2, 3H 4K, 51, G T, AT, 3T, 47, 3T, 67)
I outcomes from events 2 A
= _::‘:::::::::::::::::::::::::::::::::::::::::::
[ Pr’obabiktu from Sample Space What is the. probability that an outcome There are three
: The possble outcomes from roling  dce has an even nmber and a taiks? eve:/numbers ?O'EE Numerator:
€< 1123l als]e]| Thsstheset R tre crert
| § 8 wtatonthat v P (Even number and Tals) = 3. |
I i =g LN I ER AN N R represerts the 12 Penomnator
I = g [ o the total number
I g % T @ o @ 2l queston P [?hzeiv:/:;? ;Qie(d {i r|s There are twelve  of outcomes
| &= possible outcomes
S S S S
T |
| Probabilty from two-way tables /The aert |1 Product Rul
Il
| Cor | Bs | Wak | Totd | P (G wak to schoo) = 21 !
| IO_O I The nomber The. number
| Boys | 1D 24 4 53 ” of tersn  y of tems in
|| G | © 20 (2 D 47 \ The total inthe |1 avert o erent b
I set |l
: fod | 4 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

calvlate just swimming by
40- 1l

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



CEOMETRY. .. Transtormations

I L
What do [ need to be able to do? Il Peuwords
* Enlargement (positive. scate factor) :I Ter X
« Erlargement from  port bpostive e | Enlarge: to make a shape bigger (or smaller) by a gven muttiplier (scale factor)
factor) || Similar: when one shape. can become. ancther with a reflection, rotation, enlargement or translation

I

I

I

I

I

: « Enlrgement (factiondl scake foctod) || Reflect: mapping of one object from one posttion to another of equal dstance from a given ine.
| = Erlargement (neggtive scae factor) (£) 1] Rotate: a rotation is a circular movement

I
I
I
I
I
I
I
I

« Descrbe an enlargement | Vertex: a point where two or more-ine segments meet

« Rotation about i port | Perpendicular Ines that cross at 90°
o Descrive a rotation ly Symmetry: when two or more parts are identical after a transformation
o Trarskiion :I Reqular: a regplar shape has dangles and sides of equal kengths
» Describe a translation |: Invariant: a poirt that does not move dafter a transformation
* Reflection [ Tier 3
*  Find the result of a series of |: Scake Factor: the muttipler of enlargement
L tonsformatons ©) | |\ Centre of enlargement: the pont the shape s enorged fron _ y
Lines of symmetry _— Reflect horizontally/ verticall (1)

! Reflection on an axis arid
! Note: a reflection '

! doubles the areq of ¥
I

u the original shape )

Mrror Ine (ine of reflection) two Ines of symmetry

Paralelogram
No lines of symmetry E

ff you tum your image it

REMEMBER
Lines paralel to the x-axs arey = ___
Lines paralel to the y-axis are x =
T ————————

[N becomes a vertical/ horIaontaII
[ reflection (aso good to check
: your answer this way)

| I |
I I I
I | I
I I I
| I |
| I S |
: : Reflection i a vertcal Ine ] %— :
: Shapes can have more. than O circle has an infinite amount of : S S, N A N =3 :
> —_
| o ine of symmetry... Ines of symmetry | ) -\ 3 2
This regilar polygon (a g 5
I | 5 . o
regular pertagon has B Ines =1
| reaulr pentagon bas 5 | — | s : |
| of symmetry) | = Reflection in the ine x-2 “R._/ |
e e e e e e e e — — — — — — — — — — — — — — I o o o o o o — — — — — — — — — — — — — — — — — |
Dbt b et 7 I . _ |
| Reflect horizontaly/ verticaly ( A ) I Reflect Digaonally (I ) Turn your image ‘. I
I i you tum your Image t 0 |
: | 1 Points on the mirror ne dont change posttion becomes a vertical/ horizorital I
| q |1 reflection (ako good to check I
| Ol points need |1 . your answer this way) ‘: |
| to be the same I AN X I
| dstarce away | =-======-- [ W ' I
I from the ne. of [ AN _ I
Y
I reflection 'l o I
| Y I I \\ |
| 'l A Perpendcular ines to and I
| I from the mirror Ine can help |
| Reflection in the Ine y axis — this is also a I M| you to plot diagonal reflections |
| reflection in the e x-0 | 1| Folddong the Ine of symmetry to check A |
I the drection of the reflection |
| ~ e
I & . I
| : |1 Reflect Diagonally ( 2 ) ,
| ‘ I : This is the ne y = x levery y coordinate is the \\ 1 |
| )| I | same as the x coordinate dong this ine) N |
| LRSS O R R || ..," ’4/ D\\ |
: 2 :I ,/ This is the Ine y = - x . \\ :
3 [ :-:l e The x and y coordinate have the / A |
: 4 I | 2t same vale but oppostte sign = N |
Il VL H
| AR : | |
| Lines paralel to the x and y axis Il s o X Turm your image |
| K A |
| ¥
I 1




from the point ,’km" § el
enlarges by 2 /! -7

—~NWENON®OF

|

El/ I

0123456789001 R2BNKIE II

zaasaxo{_l
2

______________________ -II________________________-I
| Rotational Summetry Traung paper bels check 1 Tragnglation and vector notation |
| rotationdl symmetry | | |
| | | How far left or right to move I
| | Trace your shape (mark | Negotive valve (eft) I
I @ Q/ the centre point) I : Vector ( 12)/ Postive value (right) |
| | Notation —e)e—_ |
I A Rolate your tricing I : How far up or down tomove. |
I paper on top of the I Negative value (donn) I
| origihal through 360° I Posttive valve (up) |
I I I Trarslation (_3) I
| y 5 Count the tmes s | 3 |
I v back into ttseff | : ,/ |
| D Iy |
| O regular pentagon has rotational symmetry of order 5 | | Every vertex has been transiated |
L 4 by the same amount I
______________________ -
N -3 |
| Rotate from a point in a shave) | | (3) |
I
: Original | Trace the original shape | : / The mage has been moved 3 |
shave. (mark the point of rotation) | - squares 1o the left and 3 |
| P ,~\ ! |1 Original S
: quares up |
| 2 teep the point inthe same. | | shape
| A 1 place. and tum the tracing b - - I
I N papes ST Y |
| LT LN 1 Compare rotations and reflections |
| Pontof | P 3 Draw the new shape I
rotation by L Reflections are a mirror image [
| I | ! of the original shape I
| :
| e . ny, =) fomglion reeced to per !
clockwise Clockwise Onti-Clockvise | ; ntormation needed to pertorm a I
I—:::::::::::::::::::::J: N reflection |
I . . -i I - Line of reflection (Miror Ie) I
 Rotate from a port (outside a shape) 1 |
: Image: 40° anti - clockwise : : :
' I
: Point of .Fnﬂ L | Trace the original shape I : ,,,,,,, Rotations are the movement of a shape in a I
| rotation f,‘ "E (mark the point of rotation) : | /\ circular motion |
| \X ] 2 teep the pont inthe same. | {\ A l I
I VAl place and tum the tracing I et N\ Information needed to perform a rotation I
| ysi “ paper I |+ > - Poirt of rotation I
| |1 Vv - Direction of rotation |
| 2 D2 Sz [ - Degrees of rotation |
I Orgral [ I
L shape | L :
_____________________ -
IE_..____]C __________ e . T T HETr Y T 1
| Positive scale tactors | | Eractional scae factors I Negative scdle factorsH) |
: Enlargement from a point I I Fractions less than | make a Smp@ SMOLLER I: On enb(@emen’[ with a ne@at\ve seale factor P(oduceg an :
| Enlarge. shave A by SF 2 from (0,0) : :  is on erlorgement of P by o scal faclor I| m@e onthe otherdmdg of the centre of enlargement. The |
1 | ge appears upside. down |
| y I 3 from centre of enlargement (15, ) | '
| The shape is / I :l ¢ ) ° The rectande !
, g% |
: erlrged by 2 y : | SRR |: A 0BCD s been |
| The dstarce / . | : three tmes | | /AT e enlgedbya
| 1 saler than P || scake foctor |
I I I
! I |
I I
| |



ALGEBRA . . .

———— — — — — — — — — — — — — — — — —

What do | need to be abke to do?

*+ Use one vale to find another

*  Introduction to simuttaneous equations

*  Solve simultaneous equations using graphs

* Solve simuftaneous equations (no adjustments)
Manipulating equations

* Solve simultaneous equations (adjust one)

* Solve simuttaneous equations (adust both) (E)
* Solve simultaneous equations by substitution (E)

Simultaneous Equations

Tier 2

Eiminate: to remove
E

operation (no equas sign)

3

| X and
. y represent valves
| IS (X, U) a SOUUOH'? that can be substituted into

_i: Substituting known variables [

I

|

|

| Solution: a value we can put in place of a variable that makes the equation true
| Variabke: o symbol for a number we. dont know yet

I Equation: an equation says that two things are equal — it will have an equak siogn =
| .

| Substitute: replace. a variable with a numerical value
|

|

I

I

I

|

|

|

xpression: a maths sentence with a minimum of two numbers and dt. least one math

Coordinate: a set of vales that show an exact position
Intersection: the point two lines cross or meet

4|

Two different variables,

| ; I | two solutions |
an equation - -
| 4 |I Stepha_nle knows the 3x+y=14 3 +y=14 12+y=14 |
| {Does the coordnate (18) le on the Ine y=3x+57 } || pontx -4 leson that < [ < | RN 121
o 111 ine Find the vale for y Y _ |
I 14 14 ;
: Txhj cazzrc;@?e represents x =4 y =2 :
: y=3x 45 __S__bsz_t?____________:::::::@i@;p__mce__o‘%;v;_\aia:_t@::fi
| 8=3(1)+5 VDSLIWING I dn expression represent the same vale I
| 0s the substitution makes the X =y L2 . 1 I
| equation correct the coordnate : * x =2y |
I (1818 on the ne y=3x+5 X *y =30 x |y x=2y x+y=30 | |
I 3 10|10 |
I [5(27) on the same ine? | Tl 3y =30 / x |
' 3y =30 + +

: 7#3(2)+5 Pair of simultaneous equations * y =10 x =20 |
L No 7 does NOT equal 6+5 (two representations) _!
e, -~~~ -~ Wot o te e T T T T T T T T T T T T T T T
| Solve araphically 1 Solve by subtraction |
I II X X [x ¥ ¥ = 18

X+y-6 Y= \ 18 3x+2y =18 = : |
| [ } [ ] 2 zg{Sot{he || X+ 2_’)/ - 10 Oy iy =10 I
I Linear equations are straight nes tp i I 5 |
I The point of intersection provides / nersecton || TRE 2x =8 Y / / -18 |
I the x and y solution for both e +2 +2 S / / —10 |
: equations ] 3 | x=4 | / = |

I
I 2 I: xx X+2y=10 .;; =8 :
| The solution that satisfies both I (D +2y=10
I equations is | x=4 gy = 6 P =4 :
I hx:Zandy=4 I y=3 2 +2 (y) =3 |
I ] y=3 ) I
e —— —_—— — . —— —— —— —— —— —— —— —— —— — — ———
s . ., T "r____.__.__________ll_____._. ________ I
1 Solve by addtion  Oaston mkes zero pars 11 Solve by adiusting one 12 i Solve by adjusting both I
I I [
| - D@ @ = I
| 3x+2y=16 16 i h+j =12 Noequudent vabes ’ :| 2x+3y =39 DG = 39:
I+6x—2y=2 e _, ”2h+2j=29 — ||5x—2y=—7 2000 - 7
| 9x = 18 206 = L I
I -9 -9 I 24 | | Use LOM to make equivalent x OR y values I
| x =2 : : 2h+2j =24 | ‘W | | Because of the neggtive vales using zero pairs |
- - hjhliij | and y valves is chosen choice
+ =

| 6+ Zyy — 16 ” By proportionally adusting one. of 29 || 4x+6y=78 4+ I
[ 6 =2 the equatiors — now sole the || 15x — 6y = —21 o 44 |
| 2y =10 - I simuttaneous equations choosing | | Now solve. by |
| _c y =5 I an addtion or subtraction method | I aadton
L Y ___ —— e




LEOMETRY, ..

What do | need to be able to do?

Idertify hypotenuse, opposite and adiacent sides
Use the tangent ratio to find urknown side lengths
Use sine and cosine ratios to find unknown side ken

Choose the right method
Fey andes n right-angled triangles ()
Trigonometry in 3-D shapes (E)

|RGUO in right-angled triangles When the ande s the same

the ratio of sides a and b wil

ako remain the same

gths

.
.
.
* Use sine, cosine and tangert ratios to find unknown angles
.
.
.

Tier .

Constant: a valve that remains the same
Inverse: function that has the opposite effect
Tier 5

Scale Factor: the mutiplier of enlargement

sine. of the complement

[
[
I [
b
L N . 1 OPPOSITE
: 0 50 30 R || Obaus opposte an acute ange
| a:b : [
I 12 [
I [
I

Useful to label second
Posttion depend upon the angle
in use for the question

Enlarge. to make a shape bigger (or smaller) by a gven muttipler (scale factor)

Cosire ratio: the ratio of the length of the adiacent side to that of the hypotenuse. The

Sine rattio: the ratio of the length of the opposite side to that of the hypotenuse
Tangent ratio: the ratio of the length of the opposite side to that of the adiacent side
Hypotenuse.: longest side of a right-dngled triangle. It is the side opposite the right-angle

HUPOtCﬂUSC, adp(‘,ent and opposlte ONLY right-angled triangles are labelled in
S ODJOCENT

this way

I

I

I

Next to the angle in question |
Often labeled lost :
I

I

I

Olways the longest side

HYPOTENUSE Olways opposite the right angle

L 50 - 100 007 0 Useful to label this first |
I _—_—_—_—_'—_—._—_—_—_—_—_—_—_—_—:;:::_;:;—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_
| Tangent ratio: side lenaths | | Sin and Cos ratio: side lenths |
|
| Tand = omoste sice L1 oppose S - adocentsde ||
an opposite sie [ Sn6 - oppostte side ODJOCENT CosO = adjacent side I
: adjacent side I x cm hypoteruse side x cm hupotenuse side | |
] - |
: Substitute the vales into the tangent formula : : NOTE Substitute the vales into the :
:E T34 = 10 I o/ 12 cm The Sin(x) ratio is 12 em raljo formul |
|§) é x : : HYPOTENUSE tgs;g‘gi)@i;:(i HYPOTENUSE Equations might need :
| s ] Equations might need ¥ rearrangng to solve I
I 10cm rearmgnglosole | e — e e e e e e e e
| PO xexTnss -0, | | Puthagoras theorem 50 (Fpgune g | |
es (o oul Tor rytnagoras
| x=_10 .-148&m [ Pervendcular heights in isosceles |
I Tan34 I %, This is commutative — the trianges I
.- 1 a %% square of the hypotenuse s Diagonak on right angled shapes |
[T—————————————— & equal to the sum of the Distarce between coordnates |
| Slﬂ, COS, Tan: OMICS : : b squares of the two shorter Ony kength made from a right anges |
I [ } . , Sides |
Inverse trigonometric functions ] o ____ -
| | THEEEEEREREs - - - - - - - - - - - - - - - - - - -~ —-"———T—T—T—T————
I ODJOCENT Label tranok | : an |€S Because trig ratios remain the. same for simir : : heu GHQ|€S 00 and q0° |
I 3cm goeryour triange—— shapes you can generaise from the folowing |
This side. could be caculated |
: = = ard choose. you I : wsing Puthagoras SUEIEE I :[ Tan0 = 0 ] [ ‘M ] I
trigonometric ratio
| 8 1 l 1 T\ (sna0-2 )| e
& Substitute valves into | Tan30 = — Cos30=— Sn30 This valve cannot be defined — it is |
(RS the. ratio formula | | V3 cem 2cm V3 2 \/237 Il mpossibe as you cannot have. two |
: 4cm O — I : 60\ (Tan60=+/3 || Cos60 - % Sn60 - = : : &2 anges n a trange :
=lan OEEQS [N T — 1em cm
: Tand- .3 ORI :: o : : = I
— g _ : |
: | 4 6 =Sn’! oggfsitesid_ed |: h . H[ Sn0 = 0 ] [ Sn0 = | ]|
I 0 = Tan Z_ . hUPoemsesue.):IRm lTM45’1|[00345=%][SM45=%]|| [ — ]:
L g oagp | O Co adecertsie |l - 1 !
I - hypotenuse side| | | Tem I
| \ 1 1 |
_______________ e e e e ]
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