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| What do I need to be able to do? I hg! words
I [ Py
| ¢ Substitution | | Ter &
| » Colect ke terms | | Variable: a symbol for a number we don't know et
|« Smpify expressions | | Expression: numbers, symbols and operators grouped together to show the vale of Somethm_@
I« Oddtion and subtraction laws for [ ldent@: On equation where both ;ldes have variables that cause the same answer incluides =
| ndces : : Substitute: replace one variable with a number or new variable
I sign)
* Powers of powers 0
: - Expanda ;)ngl e bracket : : Equivalertt: something of equal value
Coefficient: a number used to muttiply a variable
|« Factorise into a single bracket I
| | | Tier 3:
I | | Highest Common Factor (HCF): the biggest factor (or number that muttivles to give a term)
I [
e e o o — — — — — —— — — - e e o . — — — — — — — — — — ———— — —
e e e = — — — [ - === [ ul
: Using letters to represent numbers 11 Like and unlike terms : I Collecting fke terms = symbol
| 50505 1 yegegey 0 20-h : : Like terms are those whose variables are he same | : The = symbol means equivalent to
: 3¢5 i yx 4 i 20 : V) 3Q  are lke terms : : tt is used to identify equivalent expressions
| | 7
I 23 4xy ! h |: J} i I| Collcting lke terms
I dton and Y 4 I ih\fgzmz 5 : | Only ke terms can be combined
I multipleation can be f '20 shared into I | I |
I dnenanyoder 4 pisof y N’ rumber of % 3Q  arevnlke terms (! 4y 5 —2x +10b
| Commutative calcubtions groups [ \ A | |
———————————————— T the uariabl l +Hb|C) 0
'Substltutlon into expressions Ll NOT e e’ i
I I
| 4y €4——— 4bisof Y I | x X /
| If y = 7 this means the expression s asking for 4 “ots of 7 : : Examples and non-examples | :
I I X+ b
4XT R 7+7+7+7 R Tx4 | = | I
I ' A8 I ! Like terms Un-lke terms N
' 2 1 |
| % 4 ! 7 7 1o |
-7_2-% | | Yy Y I ommon misconceptions
: | | 24 ¥ 4 A : |
1 : | a% %m\ aﬁb 'gt“ |23 b = bxr 3¢
I b a |
I Put the expression into a function machine | | | I
| | | Otthough they both have the x variable x2 and x terms are un-
| s "g | | Note here ab and ba are commutative operatiors, | | fke teqms so can ot be colected
| &% 3 >| xa > 5 | I s0 are stil lke terms I :
L Fx=10 10+3-13... 13x2-26 I:_ J'|
[~ T | T T T T T T T T oo T T T T T T T T T T
: Qloebraic constructs Mutiol single brackets . Factorise into a single bracket
'Expression 3@“4) 5 [3xx 3x4
0 senterce with a minmom ox 12 et ket e
of two numbers and ore Different — &+ 4 4 1y and make th
maths operation represeriations of ) Ox + 12 highest common factor
3(2x+4) = bx + 12 | At

ALGEBRA. ..

— — — — — — — — — — — — — — —

Olgebraic manipulation

Term
O single number or variable

ldentity

On equation where both
Sides have variables that
cauvse the same answer
incldes =

ox + 12 rd=4x )
AX+4 A+4 X+4 Note.
x| x| 4l x x| 4fx]x]4 b+ 4 =24+

This is factorised but the HCF has not been used



| Eualte, dgebrai expressions —[Hafer powers and roots! | Oddtion/ Subtvaction vith ndees |

] :| — :|(;oeffmnt Pover

) G (8l e | (@a8) e

I || i mutipled by ) - @ e edch cube
at = o b* = (-4 I ;Cumbg:e e el Tem Tem OO represents v
@ =2 -6 b Expression

|
g
| |
I I
I I
| I Only similar terms can be. simplfied
| : If they have. different powers, they
I : | are unlke terms
I I
I I
I I
| |
| |
| |
I I
I I

I| == ) Findin
s g the nth
With negative numbers the brackets are important so :l \/} root of any valve
|

|
|
|
|
|
|
|
|
|
|
| that it performs -4 x -4
|
|
|
|
|
|
|
|
|
|

|| Other mental stratedies for square roots
Brackets around negative substitutions helps remove

3x3x3xB8x38 , 3> 37
Fx3 30 -

(2x3)* = 2x% x 2x° x 2x3 x 2x3

314 — 12 The addtion law apples ONLY to the powers
(2x ) 16x The integers stil need to be mutiplied

cakuwttion errors || V810000
| U b
do—b=2x5-(4) -10+4 -4 |: =+/81 x /10000 AxA + A —— DD — > 72
3 —a-3(-4)— A5) - -12— 10 - -A2 :I =9 %100 O =0
I =900 )
|:_ DA+ ox* — 3xt + Xt — D@@ %4 —» * 7Kt
::::::::::::::_:::::::::| Z@@D@
| . . ol g 7
| Muttiply expressions with indices I
I I e e e o e —— —— "
I 4bx 3a Htxat T |
|
: =4xbx3xa =5xtxaxt :IDIVIdQGXPI’ESSI(zI’ISITIIthII’IdI(jeS :
| =4x3xbxa =5xaxtxt |24 AxAx A3 A |
= = A I N —> 7 2 A -
| = Rab = 40t I 36 Ax3x A5 3 |
| 1 |
|
: bty 3 :I5a3b2 _ Ixaxaxaxbxp’ _»01_2:
T 4
: =Axbxbxbxbx3xbxb msc[;ec(eepggzsoﬁ‘i?th@ :I 5 ab° Sx X HxFxBxbxbxbxb » :
| E‘;ZX%XbXbXbXbXbXb calculation but break down |: ' ' :
: = 0 the powers : | Cross canceling factors shows canceks the expression |
e e o e o — | |
F o a1 p . T T T T I
Oddition/” Subtraction laws for indices i |
I 7.2 1 Ths expression cannot be duided |
3y 32 37 I %Ja@- (canceled down) because there are |
‘= (3% 3x3x3x3)x(3x 3) | : : 5d no common factors or simiar terms :
: | o
The base number is all the same so the terms | i_ _______________________ 1
can be simplfied : : Powters of powers ‘ (Xa)b _ xab :
Oddition law for indices : | :
34 _ 3 3 3 3
aﬂ]xaﬂ:am"ﬂ |: (2) _2 X2 XZ Xz' I
|| The same base. and power is repedted Use the addition law for indices :
:| (23)42212 axb=3x4=12 I
P»+33 —> 5‘3 I: NOTICE the difference :
i |
¥ |
¥ I
! |
I |

Subtraction law for indices

am+aﬂ=aWI'n

I

|

|

: The denominator of a fractional power acts as a root’

| The numerator of a fractional power acts as a normal power



|~ T T T T T T T T T T Y . - 77— 777" 1
| What do [ need to be able to do? :| feywords I
|« Sobe equations I Ter |
: * Solve fractional equations Il Soltion: i vaie we can put in place of ai variable that makes the equation true :
| * Solve equations with unknowns on both sides |: Variable: g symbol for g number e don't know uet |
| Understand inequalties :I Equation: an equation says that two things are equal — it wil have an equals sign = I
| golve \neaEualt't\is o - 1 Expression: numbers, symbols and operators grouped together to show the vale of something |
| nsgssen(gou (0ns: 10 NeGUALES Using e (| ldentity: On equation where both sides have variables that cause the same answer includes = |
I on I Linear: an equation or function that s the equation of a straight ine |
| ° Change the supject of  knoun form I Intersection: the point that two ines meet I
* Change the subject of ke formul '

: . %2222 thz zsbjzzt 2{ 2 j;nrg; exogrt:v?ul " : Inequalty: an inequality compares two vales showing it one is greater than, less than or equal to :
| * Change the subject where the subject another I

® ! Formula: a fact or ruke that uses mathematical symbols I
| appears more than once (E) | |
: Solve equations 3 (2 +4) = 30 :Form and solve inequaities |

I I
: a4 | s | aos 3 +4) =30 |I Two more than treble my |
| 30 Expand the brackets I : number is greater than 11 |
| Alx x4 x]x] 4 I I
I X|X||ﬁloll - ox + 12=30 |:Form x—» x3 —» 2 —» | |
| . -2 -2 Substitute to check your answer | | I
| cx[efxfxfxg o This could be neggtive or a | 3+ >l |
: 30 : o fraction or decimal o : : S O|V e - - :
xfx [ xlefx]x = - 54— -2 [l
| ||||5|| p i x=3 OOI: X I
| I I x> 3 |
e b |
N T -
| Two-step equations [ ., l' 1 Solve equations with brackets 3 (x + 4) = 30 :
| Bar Mode| Representing the same |
| 10 @Uest{lg:) x(hfs fact 1 EX 31; [ X 3(x+4)-30 Expand the brackets :
IHBTNE | R R R o N
I ‘ 0 ‘ Furction machine |I - ox+ R 30 o
Funclion machine . Thi coud be negat

: I s [ [x [ [« [x3 u -2 -2 frait\cﬁordﬁngz\‘w(
I
I
I

|
x—»| x4 || 2| 0! - |
| : [ - 8,
« | FEEET G- 18 J

hverse operations to find x || 18 o’ -0 x=3 |

Simpke Inequailties Note

x<10 and 10>x

< less than represert. the same valves
> more than

I

I

I

I

| < kess than or equal to
: = more. than or equal to
I

I

I

[

: | Formulge and Equations

x< 10
Say this out loud
X 18 a valve. less than 10"

Il Formulae — all expressed in symboks

x+2<20
“my value + 2 is less than or equal to 20°
x <18

10>x
Say this out loud
“10 1s more. than the value”

Substitute in values

|
|
|
|
I ) I
1 Equatiors — include numbers and can be. solved I
|
|
|
|

The biggest the valve can be is 18

I_—_—_—_—_—_—_—_—_—________________________________________'I_I____________________________________|
ol |
I S btlons onany r [ln(’, @ s the uale 1 sits above Valves less than or equal to I
| —0 — e o— D — 3 but akso more than -1 o 1
| 1otz 2-10 1 2 1-2-10 12 3 (O Does NOT inciude the vae it I
| x<1 x>1 x=1 sits above o—o |
I 3-2-10 1 2 3 4 |
| Both represert valves kess Both represent. vales more —1<x<3 |
I than | than | |
| nchdes the vaibe | nohdes the vaike | [ This includes the integer values 0, l,lj} I




. ! Rearranaing can also be checked by substitution
Inequaities: unknown on both sides s &

[ 8x+5<4x+13 ]——V x <2

r-—-——————— - - ——— ————— I -
: Equations: unknown on both sides I | Rearranaing Formuige (one step) :
I
| | 8x+5=4x+13 | : | X-y+z :
| X
| GG s B4 5 — dx 413 : : ;| - Rearrange to moke y the subject I
[ponnn 1 L, e | y-x-z |
| RS ax4s5-13 | | |
: R . © 5 =5 [ Yy—>»tz—>X Using nverse operatiors or fact |
| [ ] -4 x = ” I ) familes will guide. you through I
L s x=2 : Y z X rearranging formulge I
| |
I
I
' |
' !
' |
I
|

Language of rearrangng. . .
Change the subject
Make XXX the subject

‘—. Ony valve 2 or less wil - ==
_____ ' . satisfy this inequalty P T
SEEEELEEEE ! | Rearronang Formuige (o step) |
L I I an equation (find x) In a formula (make. x the. subject) :

S oo oo =—=—=—=—==— | Xy—s=a
o . I 4x-3-19 L |
: Inequolities with negatives ! 3 3 R |
I ) Xy=a*s I
I Iy 4x = 12 Ly +y |
: Method | Make x postive first : : + 4X _ 3+ 4 X=G*S |
| 2-3¢ > 17 I | I ’ / |
I *3x X Iy The steps are the same for sohing and rearranging |
| A > |7+ 3 X s true for any vale : | |
: -\l smaler than -5 | : Rearranging s often needed when sing y = mx + ¢ |

15> 3x
: 3 =3 : : eg Find the gradent of the line 2y -4x - 4 :
- Make y the subject first y = 4x + 9
| 324 /" CHECH T X e SRCHIE |
I - 2—3(6) =20 e
Smaler Bigger
! G TRUE/ CORRECT | | 1=~~~ ———————————————————— }
: | : Rearranding Complex Formulge(H) |
I I ) I
I : I s=vt— Eatz s a formula used in maths and prusics [
I Method 2 teep the negative x | | :
: | I Express a interms of s, v and t |
I
I : | I
I _ 1 I
| 4 43)( g I«ZQ X is true for any vabe | : 1 .2 s=vt— Eatz = 2 |
bigger than -5 | t+oat +;at I
' ~3x > b i | 2 12 -
| * 2, I o s +oat? vt et |
L3 —_
I X >-5 This cannot be : | -5 1 —-s I
! tree... I L, cat*-vt—s w I
I I | = t2 1 vt —s + t2 I
I x <-5  Whenyou muttiply or diide x by a I - Sa=—7 . |
| negative you need to reverse the : I ) . ) 5 I
X X

: nequaity | : - 2(vt-s) « :
I I I
I | I



ALGEBRA . .. Quadratic expressions and equations

———————————————— -ll__________—————————————————————ﬂ
1

Feywords

l |
I

|+ Expand double brackels I Tier 2: :

| = Expandlri brockels I' Factorise: put In brackets by toking out the highest common factors |
| ?“O’Fe quadale expressons . Coefficent: the rumber in frort of the variabke

*  Factorise more complex quadratic expressions (E) - I

I Dfference of two squares | Binomial: a polynomial with two terms I

|+ Sobe quadratic equatiors equdl to 0 I Quadratic: a polynomial with four terms (often simpified to three terms) I

|« Sole quadratic equations by factorisation || Tier 3: |

' ng“p‘xrfh‘:’;%’:e@”“d’“w equaliors by foctorsaton €) || Difference of two squares: Two terms that are squared and separated by a subtraction sign lke this a4 — b

: « Solie quacatic equations by complting the square (E) || Complete the square: solve a quadratic equation by changng the. form of the equation so that the eft side s |

I Complete the square with more. complex quadratic Il a perfect square |

expressions (E) Il Surdt used to write irrational numbers precisely [

. Solve quadratic equatiors using the quadratic formula || |

L _ - ]

—_F—————— e — — — — — = === r—-r————— - T v il

| Expand doubke brackets :I Factorising Quadratics I:.Drffereme of Two Squares !

| Oleebra ties | I I

[2(x+2)=2x+4 = 1 |

r— Olgebra ties can . I 1 Il Whena quadratic expression s in the II On expression of the form a*-b* can I

represent a bromial |: form %% + bx + ¢ find the two (| be factonsed o gue (arblab) I

H -EH exparsion x2 x || numbers that add to give b and muttipl to |I I

Has two terms Postive, vales :I giec |: x*=25=(x+5)(x-5) |

1 | 16x2 —81= (4x+9)(4x—9):

(x + 3)(x + 3) = x2 +6x+9 II Xl+7x+ Io = (X+5)(X+2) Ir__—_—_—_—_________________I

| . )
| I Solving Quadratics

|_EEN I
The order of the brackets |
Ths s a quadralic. has no impact on the I

1! Factorise the quadratic in the usual way

I

I

I 61 then soe - 0 |
Solvex? +3x —10=10 :
I

I

I has four tems outcome |I (becavse 5 and 2 add to gue I|

wheh smpified o eg (x +3)(3 +x) | 7 and mutiply to give. 10) 1

three terms || Il Factorise: (x +5)(x —2) =0

|L |I x=—-5orx=2

oo oo oo ==—=—=—=—=—=—=—=—=—=z2tkeeeee———————— - T T T
N |l B . 1} -
| Directed numbers |1 Factorising Quadratics when a # | (H) 1, Completing the Square (H) |
| 1 When a quadratic s in the form ax? + bx + ¢ 11 0 quadratic in tk;e form x2 + bx + ¢ can be written in the
Il ++ —» + Il IMitpyabyc - ac [1fom (x + p)?+q !
| | | 2 Find two rumbers that add to glve b and muttiply to gve ac ' 1 Wirite @ set of brackets with - -

Complete the square of I
| - —» + [ 3 Re-write the quadratic, replacing bax vith the two numbers you found 1 in and baff the vaibe of b, |74 1 Va2 —ex+2 |l
| | : 4. Factorise in pairs — you should get the same bracket twice } | 2 Square the bracket Orswer |
| +- —p - |1 5 White your two brackets — one il be the repedted bracket, the I 3 b\? (x=3)"=32+2 |
| |1 other wil be made of the factors outside each of the two brackets bt (2) ra e 2 |
| 4 _ | I {14 Smplfy the expression =@x-3)-7
| || Factorise 6x% + 5x — 4 |i a#| :
I i i (1 Ca '] 0 quadvatic in the form
| ega--dandb-d | | ox 4 2 - - ‘ | ax? + bx + ceanbe Complele the square of !

2 Two numbers that add to gve +5 and muttiply to gve -24 are +& and -3 g e o) |
| a;‘=axa=-5x—5=25|: 36x2+8x—3x—4 }|wr\ttemntheform reer 4x% 4 8x =3 |
| | | g gactorvse_ xgm 42)x§3x +14) —1(3x+4) | o(x + q)2+r a4z -3 |l
| bra=2+-5-- I | rver - (3x +4)(2x — 1) IUse the. same. method as dbove, =:4£f(é++11))22:142]:33 |
: : | I but factorise out a dt the start =4(x+1)2 -7 |

|
_——————————— - |_ ___________________ I - -
| L s T T T = T A . F N - - - -
| Expanding trivle brackets N 11 Quadratic Formula (H) et formi Fthe e s ok :
| Expand and smpify the folowing, (= + 1) (z + 3)(z — 2) I factonse easly
I - | Oquadatc in the form - |
| Step | — Motiply out the first two brackets (= + 1) (= + 3) [| ax®?+bx+c=0 Sohe 327+ x =5 =0 I
: — 2?2+ 3% +2+3 : : can be solved using the formula u,ﬂw; - i :
2 a=3,b=1c=—
=z 4+ 4r+ 3 |
' . X —b 1 Vb? — 4ac e vl
: Step 2 — Mitiply the resut (2% + 4z + 3) by (z — 2) H x = 2a x = %3 |
| (2 + 4z + 3)(z — 2) I L tEvel :
| ) . o Il -6
I =z’ +422 + 3z — 22> — 82— 6 [ |
. x=1l4or — 147 (2d.p.)
I —2° + 222 — 52— 6 I |




PROPORTION., .. Percentages

————————————————— - r-e—-_———————_—_—-—- - - - - —_—_—_—_—_—_—_—_—_——
What do | need to be abke to do? hE! Jords
* Percentage of an amount Tier X

*  Percentage increase and decredse
»  Repedted percentage change
*  Express one number as a fraction or a percentage

[
| N
| X
| | : Compound interest: cauldting interest on both the amount plus previous interest
: N
| of another : :
: |
| I
| I
| I
| [
| I
I

I
I
|
|
Depreciation: a decrease. in the. value of something over time :
Growth: where a value increases in proportion to its current valie such as doubing |
Decay: the process of reducing an amount by a consistent percertage rate over time I
Mutiplier: the number you are multipyng by I
Equivalert: of equal valve I
Tier 3 '
Exporent: how many times we use a number in muttiplcation ft is written as a power :

I

»  Express a change as a percentage

Find the original vale. after a percertage change
Simple. interest

* Compound interest

* (Choose appropriate methods to solve percentage

problems
ey ———
: Compare FDP { Comparisors are easier n the same format } “ Express as a percentage :
70 out of 100
This akso o 70 bundredths |1 27 per every 50 ~ 54 per every 100 |
: & —> means %:o %@u%reezt hs—b —> _ 707 T ez shaded shaded 547 |
| 70 - 100 ) et : I a7 54 I
| l Using a 7 ée;ths 1 50 100 |
|| cabitor i - I |
Be careful of recurring decimals 13 = 1By . 433333...7 |
| m . eg | -03333333 B s>—» 30 " 100 A
| o —»| SZD | Convert to a decima 3 03 I | 30 O 437 |
/.V 1 Can't use equivaence I
This will give. you the. answer \A x 100 converts The dot above the 3 Il easly to find ‘per —>| Decimal percentages are stil a percentage |
| the simplest form to a percentage I hundred |
S T | 0
| Percentage increase/decrease |, Percentage change |
: P 1007 R 1007 27 :I Dif ference in values <0 :
[ I Original value
I //////////% | | | II|bo ht a ph ‘Z £200 0 later sold it for £125 :
| _ Y | boveht  phone for year later sold 1t for
| ‘ 427 > Decrease by 58 Increase by 127 || Percertage loss :
: 00/ - 58/ - 42/ Muliler 007 + 1/ - 112/ L T - R |
| 100—058-042 4 lessihn | -on-u 4 Metml | 00 !
I|______________________________________________________________ : [ bought @ house for £130,000, | later sold it for £216,000
I
: Slmple U\Y\d COYYIPOL‘JQ(} lnterest Compound Interest | | 100 | Original amount: £100 § :: Mongiggge proft vate) |
Simple Iterest | —%% 4. 10% 2000x 00 - 207 I
| 0 0 Tess invests 100 ‘. YI£10 S |L 130000 |
I Jomes invests T £100dt 107 V1 £l [ iy il gl
| £20004t 5/ compound [ w0 [EW - % § || Find the ori @lm‘ valve.
| simpe interest The orignal vale increases  Inferest for 3 £
| by this amount every year Years Y3 £13200) & “ Percertace calulations
I_ ______________________________ -
——————————————————————————————— 1 Orignal —  fal
| Repeated percentace chane Depreciion ‘ oot~ U=

Depreciation caculations use muttiplers less than |

In a test Luey scored 607 of her questions correctly Her
score Was 24. How many questions were on the test.

60%
Original x 06 = 24

I

I

|

|

|

I

I

I 24 + 06 = 40 marks
I 07 -6
|

|

I

I

I

|

|

|

Tess invests £100 cakulated by combining the mutiplers separately

\—,—I
at 107 compound £100 | x Lo
nerest for 3 V\Numbe of e berease of m

I
| A 4 0/ then g
I

years oceurrences
Original amount Repegited mutipler reduction of 10/ The mutipler

I

| Compound interest |
£IOO{ x 10 M x1o M Al } [ Mutiplers are commutative — an overal mutipler effect can be ]|

I

I

|

I

Total questions on test

L e e — — —— — — — — — — — — — — — — — — — — — — — — — — — — -
_______________________________ -
| Growth and decay I SN
| dd o oo Decay — the vales get closer to 0 | Oearsodfor aprofit £3000vith a profit of 207 How
: Compourd gronth - Compound decay ar:gof:mpg% The constant muttipler s less than one | much was the car orignal?
I 100% 20% O | |2=3000
| decay are Growth — the values increase exponentially I ‘ | | kel
| exporential graphs The constont multpler s more than one. |+ ¢ . ) ‘Jlgj - 53280
-
L. - | £3000 1007 - £2500
______________________________ ] —————— — — — — — — ———



PROPORTION.

»  Equivdlent ratios

* Share in a ratio (gven total one part or
dfference)

*  Link ratios and fractions

Combine. a set of ratios

* Share in a ratio (algebraically)

» Solve problems with ratio and algebra

*  Ratios and scales

feywords

Tier &

Rai

Equivalert: of equal vale

Proportion: a statement that inks two ratios
Fraction: represents how many parts of a whole

Gradlent The steepress of a ne

tio: a statement of how two numbers compare.

Origin: (0,0) on a graph The. point the two axes cross

Num erator the number above. the. ne on a fraction The top number Represents how many parts are taken
Denominator: the number below the Ine on a fraction The number represent the total number of parts
Integer: whole number, can be posttive, neggtive or zero

______________ S
-~ T T = - T T T T T T T T r-—— - - == a
:Compare with ratio | : Ratios and fraction : | Ratio and scale I
“For every dog there are 2 cats’ | I I
| | I
| Trees: Flowers I'| 0 pcture of a car is drawn with a scale of 130 |
| Dogs: Cats A ( ! 111 g |
I I ;Z m Units have 1 3 7 S| | ﬂ I
| ) the. be of | D:EI:EI:I:I |y Thecarimageis l0cm
. I | I
| the. same | |
The ratio has to be written in the | i | |
: same. order as the information is vabe to I : Froctenciress : | lmla@e R;glchfe I
- m m
I glven Cir;{ge : | Number of parts of in group 3 g | : x 10 G 30 OcmD x 10 :
| €9 A1 would represent 2 dogs for | | | Total rumber of parts 0 S| | |
| every | cat ] | u | L |
oo T === T____________________; -
. . |
: Slmpfrfum a ratio Carcel down the ratio to its lowest form COMblﬂlﬂ ratios % .R. G I
| “For every 6 daus of rainthere are 4 daugs of sin” | | The ratio of Ble counters to Red counters is 5.3 0® ° :
e o
: 64 TTTTTTTTTT] | frdtebagesteommn || | The raiio of Red counters to Green counters s A | o |
| . \ . ) , factor that goes into dl | | o o oo 00 I
parts of the ratio | Ratio of Ble to Red to Green .%o o
I "bg.li ain un | 0® o¢ . |
I e I
For 6 and 4 the biggest | |
: D:D D:I] fzgtora(::umber thalt%eS I | Use equvdlert ratios to alow 0 : ) I
I 32 D:| [T] motples o trems 2) | 1] comparison of the group that is 4 |
| = | common to both statements Lowest common mutipke of the ratio both |
L For every 3 daus of rain there are 2 days of sun” — when this happens twice the ratio becomes 64 | | statements share |
I,________________ ______==========__ _____________ __'I
Sharing a whoe into a given ratio || Sharing in a ratio given a difference Ratios in In and n:|

James and Lucy share £350 in the ratio

India and Beau share. some. popcom in the ratio of 52

Luey = 4 x £50 = £200

I
| |
34 | ff India has 75g more. popcorn than Beau, what wos the
|
| Work out how much each person earns | | original quantity?
: I )
| Modelthe Question Jaines : | Mocl the Question b
I—_\
I James Lucy [TT] (I Inda Beav
| } e0 | CITTT]
34 I TR, T
| — |
| Lucy | | Beau
| Find the value of one part | | Find the valve of one part
Whok £350 £350-7-£50 I : Difererce 79 7993259
| 7 parts to share between |:| = one part | I:l = ore part
(3 James, 4 Luoy) - £50 | : = 209
| Put back into the question : I Put back into the question
I Jomes Lucy James = 3 x £50 = £150 | : ot Beau India = 5 x 254 = 1259
I
(!
| |
| |
/!

——
0 34 @D:D }m
£150£200 [ITT]

1259 : 50g

52 @D_:l:l:l:}m

Beau = A x 25g = H0g

Show the ratio 4:20 in the ratio of In

This is asking you to cancel down
until the part indcated represents |

The question This side
states that . has to be

this part has 4 ' 20 duided by
tobe lunt 4too—to
Therefore I . 5 keep in
Divide by 4 ’ proportion

the n part does not have. to be an
integer for this type of question



NUMBER. .. Work with fractions

|

| Beywords

| Tier &

| Rational: a number that can be made by diiding two integers
| lrrational: a rumber that cannot be made by dividing two integers
| Inverse operation: the operation that reverses the action

| Quotient: the resutt of a division

| Product: the result of a muttiplcation

| Muttiples: found by mutticling any number by posttive. integers
: Factor: integers that muttiply together to get another number
I

|

I

I

I

I

I

|

I
| |
| * Fraction of an amourt I
|« lIncrease or decredse an amount by a fraction :
I« Use a fraction to find the whole |
I Equivdlert fractions and mixed numbers I
I« Odd and subtract fractions I
I Muttiply and dvide fractions |
: * Solve problems with fractions |
| * 0dd and subtract algebraic fractions |
| * Miltipb and divide algebraic fractiors |
| = Simpify algebraic fractions |
| * 0dd and subtract more complex algebraic fractions (E) I
| = Multipl and divide more complex algebraic fractions () :
| = Solve equations with algebraic fractions (E) |
| |
| I

Equivalert: of equal value

Numerator : the number above. the. ine on a fraction The top number Represents how many
parts are taken

Denominator: the number below the line on a fraction The number represent the total number of
parts

Mixed numbers: a number with an integer and a proper fraction

Improper fractions: a fraction with a bigger numerator than denominator

e o e — — — — — — — I - |
r T T T T T T N e . o p 1= T
| Mixed numbers and fractions |: Equivalert fractions N s | : Integers, redl and rational numbers :
: m % mproper fraction :I ) /‘\(m same mulipler : | Rational — root word: ratio I
| |: 3 = % I:[ Realmmberszg stemsfrom;ll(gofthewhole) ]:
| © 1 , 3 | | |
| L T 1g Mednmber |: | | : :[ Irrational rumbers: +/2 the solution is & decimal that ]|
| | never ends and does not repeat
| Inat(gs Wr:;ok(ie? ; Pt — I: v | [ | I :
| Zho‘e p sttt | 4 LT T T T[] [ The square root of a negative is not a real I
I I 36 I number and cannot. be found
e I_ ____________ J|_________________!
______________________________________________ -
: Oddition/ Subtraction of fractions Muttiplcation/ Division of fractions
Repeat it 3.2 A
ﬂ . E Eg?{f "3 X o this 4_X ES = E
5 3 \A 5 A Many rows , v\
Modeled:
X
Use equivalent fractions to find a common muttipe for 43 Total rumber of

both denominators

| |
|1 |
| |
| |
| |
| |
|: / \ 3 parts in the dagram :
|

H e | — |
| |
| |
| |
|1 |
| |
| |
| |
| |

[ Remember to use reciprocals J
4 2 2 =3
T — 3 -2 Mitolgng by Represented
‘3 5 5 4 a reciprocal h
gves the = —

2 10 _ 2 2 4 same 5

15 15 15 5 X = outeome
_________________ - ]
|\~ -+ — - ———--""--"-"-"-"-""-""-""-""”""”""”""”"¥""”"¥"”"¥"¥”"¥"”"¥"/"¥V;,-, /- /_ _ T T T T T T T T T T
| Eraction of a gven amount The bar represents the whole amount 20 :

2 r . 1
: Fd 2ot £205 s — . w [ x| :
I ‘ ) 1 b | © | Use bar modeks for comparisors I
: BT T a1 fAl  fAl_ [ Al ' - " 2of0- 30 :
\

I
| Aot ofthe 5 equal parts 205 = 5 - £4] g of 45 = 30 :
| Ax£41-£82 1 2 I
| Each part of the bar model represents £4 1 ‘ “3 of 90 = 3 of 45 |
|



The wording of the question is importart to setting up the bar model

:thIg 20 x-—1
| 77

S50—10+3x+6

| I
I 2 of avalue s 70 What is the whole number? + 2= 63 !
| T~ 70 Each part of the bar |
I , I l model represents 35 %of a rumber s 63 Al ‘ Al ‘ Al | Al :
: [ 3% [T » | 3» | ) w“ |
L J What is = of the number? e I
I - '5 5 6 f . \ whoke to find |
| X2 - aam 0 a glven part
I The whole number is 105 ki il l
- I
r—-——— - ——————————————————— I e e A
: The r GCIPI'OCGI When you mutiply a rumber by s reciprocal the answer s atvays | : | Simplfuing alaebraic fractions(H) :
|
| 3x 1 =] Reciprocaks for division [ I
I 3 9 - . Mgty |1 | Factorise the numerator and denomingtor and |
o 5+ 4= =40 arepred |1 cancel common factors I
|_3 _5 + —3 = ghves the [ |
_ Same. |
; l 5 X 4 = 20 outcome | : ) :
| The reciorocal of 3 s 3 and uice Versa [ x“+x—6 |
I::::::::::::::::::::::::::::'I ' 2x — 4 :
I . . . I
| Muttipking algebraic fractions(H) x x42 I (c+3)(x—2) |
: Multiply the numerators together and the 3 x-2 | : 2(x —2) :
| denominators together I |
I x(x + 2) : I _x+3 :
I a ¢ ac I T2
X = 3(35 — 2) | I
| E b™d bd } L ,
l x2 4+ 2x : P T
| Dl | | Odding/subtracting alaebraic fractionst) |
| Il |
e e e e e e e e e e e e ] to % g the common denominator s bd } |
| Dividng alaebraic fractions(H) * 2x : |
: Muttiply the first fraction by the reciprocal 377 | a ¢ ad  bc ad+bc :
| of the second fraction : b t d " bd Pl bd _ bd I
I I
| a . ¢c_a, d ad _x % i : 5 3 I
| R I L 37 2x | + |
| r+2 z-12
| 7x | :
| === | S(z +2) 3(z +2) |
X -
| 11 (@+2)(@-2) (@+2)@z-2) |
____________________________ d
___________________________ z I
|Common misconceptions 52—10 3+ 6 |
| *Not recogrising double negatives when subtracting algebraic fractions + : I
| Some students fail to recognise the double negative when subtracting fractions in a question such as (13 T 2)(-73 —-2) :
I
I
I
I
I
|
I
I
I
I
I
|
I

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| _
: (z+2)(z—-2)
|
|
|
|
|
|
|
|
|
|
|
|
|
|

|

|

|

|

|

I -
: For example, a student may incorrectly write the following working out : (ﬂ» + 2)(33 —-2)
I 2x r—1 20— —1 z—1 |
I 2 S x - Sz — 4_
| | o

In these steps the student has faled to subtract both of the terms of the numerator of the second | (z+ 2)(-'3 -2)

| fraction To avoid this mistake, It is advisable to write the numerators in brackets, as this heps to |
| remind you that all the terms in the bracket need to be subtracted | 4(21; -1)
| | = —
IThe correct solton s 22 z-1 _Qe)-(z—-1) 2z-z+1 a+1 | (5E+2)($—2)
[ 7 7 7 7 Jl



UMBER ... Non-cakulator methods

What do [ need to be able to do?

| [
I [ :
|+ Place value for integers and decimals | | Tier & |
I's Compare and order numbers I Interval between two points or vabes I
: * Odd and sublract integers and decimas : : Negative: Ony number less than zero, written with a minus sign I
| * Multiply and dide integers and decimas | Place holder: We use 0 as a place holder to show that there are none of a particular place n a number |
| * Four operations with directed number : | Ter 3 |
| Order of operaliors | | Integer: a whole number that is postive or negative :
I |1

| I |
| |1

: gnve::tt reeumg deéimls to. f’”g“‘?"s & Place value: The. vale of a digit depending on its place in a number In our decimal number system, edach place
PVert ore COMpEX recurmng cecm is 10 times bigger than the place to its right

to fractions (E)

|

—-_——— == === el iy gl gl —_ -
|| Integer Place Vale | " Decima |
: : : : : ones @ tenths hundredths :
| I o 10ieleg | |
: Muliplcation or dwision ] : I [w]v]olult|o|u]r|o]u]T]o : : l : -

= I
| Oddtion or subtr OCUOH] | | slvslelels|3|0)2]9] ] 0 ones, 5 tenth and 2 hundredths :
| > | || 0+0I+0I+0l+0I+0I+00I+00
| -0+05+002
[ ff you have muttivk: operations from the I | I - 052 |
: same tier work from kft to right | I Placehokder | : : |
I I |
| eg 0-3+5 » 0-5 » 7+5 I | Three bilion, one hundred and forty eight milon, | | We say I
| thirty three thousand and twertty nine “nought point five two
| : thiy three tho tuerk | dht pont fe b |
| 6x4+8x2 | |l |
| I} 1hilon 1,000, 000,000 I _ |
I A vl =40 : | Imilon | 000,000 Il Five m*fs ﬁtwo |
! L l_ e |
| I So s oo s oo |
r‘—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—__ | Comgan[}gdeclmls Which the largest of 0.3 and 0.237 I
| Decimal intervals on a rumber ine. ¥ 03 > 023 !
| 0 Ones @ Terths | hundredths . ' ) |
ne. whole. spit into 10 parts makes terths = 01 |1 There are more. counters in the furthest I
: One tenth spit into 10 parts makes hundredths = 001 |1 & cobmn to the kft’ |
e 0.1
| T T T T T T T T T 1 : : [ ] g ' |
.1
I
: 0O 010203040506 070809 1 I 030 Corporng te vabes bothh |
B B s p E S e e e — |1 the same rumber of decimal |
0 002 004 006 o008 Q1 |1 |0 ¢ Tentrs | hndedps 043 plces s onolter waylo |
I |1 » compare the number of tenths |
' ————TTTTTTT7 : @ @ and hundreaths
: 0 02040608 1 12 14 16 18 2 || ol @ |
____________________ 11 - |
______________ |'_________________________________]
om Wﬁlﬂ@oﬁls ng <,>,=#
Compare nlegers sing I ntesvals on  ruber lne |
| < bss thn I I
I > @(@0([@( than Two and a half million @ 2500 000 I I I
4“—P¢——PC—PC—— P ¢— >

| = equity 300000000 (2 hveebiton | : | | : : : | Divide. the difference by the number of intervals (gaps) |
I + not e@ua' {0 Sixthousand and eighty @ 68 000 II D 20 40 00 20 'lDD E@ 00 +5=20 :

e e p—— S S S
| addltlon/ SUbthCthﬂ Sublraction the order has to stay the same Formal written methods |
(Oddtion is commutative TTo |

360 - 147 = 360 - 100 — 40 — 7 H|T|O
: i — d% .... . .. .. . .... 187 427 :
| Modeling methods fO( addmon/ wiracton 9@ ©® © 0@ * Nomber nes Z?V’ ftor addtion and +|s5/4]2 -l2[419 |
* Bar modefs sudtraction
I 6+ 3 -3 + 50 « Workingin 10's f '
o Number lnes orking i 10's first aids mental

| « Part/ Whok daggams addtion/ subtraction Remember the place. valve of each comn |
| The order of addtion does not « Show your relationships by wrting You may need to move 10 ones to the ones |
| o glve the same sobition as represent the same proportion change the resut fact familes cobmn to be abe to subtract I
| Muttipl the vales in proportion until the dwisor becomes an |
| nleger Decimals have the same methods remember to align the place vale |



r—-——— - - - ——————— —— TP ———————— -
Muttipication methods Muttivication with decimals Division methods Sotdisn g g 9 Complex division
T Perform muttiplcations as integers Ty er— -0+ 4
> = /= 4
1jel7) x| eg 02x 03 Ax 3 B4+ 7-51 713°5 8 Break up the duisor Using
| [ 9] Division with decimals factors

Make adjustments to your arswer to
match the question: 02 x 10 = 2
03x10=-3

|

|

I

I

I

| Grid method
| o,

|

I

I

I I
I I
I I
I I

I
: The placeholder in diision methods s essential — the decimal nes up on the duidend and the quotient I
I I
I I
I I
I I

Representation for calculation aWay or remove

§ D O

Oddition/ Subtraction

- 24 +=002—P» 24+~ 02 —» 240 +2
column) Repedted Therefore © + 100 = 006 | )
addtion '
Less effective method especially
L _ frbeprmdeedon __ _ _ _ ________ Il o ___ I
r—-—-r———+r——"~" 5 . __ - - - - - - - - - - - - - - -
| Four operations with fractions utgaton buson 5 P |
| Qddtion and Subtraction 3 2 5 N 4 a reciprocal
et L) Wl 5d SIS
| T3 12 10 2 6 1 Zx= sane 15 |
| = Tc =z — 5 3 outcome
L 15 15 15 23 4 |
: Directed number ®- - : : Order of operations :
" Oddition Muttipication =1 1j o
— o L | : Brackets Operations in brackets :
: g. XYY et o : | are caculated first :
moking I
. i v

: Zero pair Tw»il el ﬁzmtﬁ;gr : : Other OP@I’O\UOﬂg €9 powers, :
| F1+1-0) negative is I | VOOT.S |
I S i Ax-3-06 tuming | ’

Ubtraction them over I . ) o |
' feeiten I} Muttiplcation/ Division |
| OO °® ® Dwisions are the inverse operations | | _ _ |
| 00a0- 4 They are carried out in the order

OV @0 [ I
: — el — mears ke : | from left to rignt in the question |

| |

| I I
| I I
| I I
| [ I
' I |

O O . . = 3 Brackets around neggtive substitutions helps remove _ _
. 00O $0 cdouiton errrs They are carried out in the order
Take away one . . .

» Ji—b=2x5-(4) =10+4 - 14 from left to rignt in the question
I_Stm vith the representation of 2 ]
: Calcvlations with money
: Debit - You have £0 or more. n an accourt Money cakulations dre to Adp
I Credlt - You have less than £0 in an account

g Using a calculator — ensure you are working in the correct units
£130+50p = 130 + 50 (i perce)

= 130 + 050 (in pouinds)

To convert a recurring decimal to a fraction, first identify the number of places that are recurring

|

|

|
| Ex| Convert 05 to afraction | Ex2 Convert 012 to a fraction | Ex3 Convert 0427 to a fraction I
: 5 Lletx =05 Let x = 012, Let x = 0427, :
I i 0x = HH 7 00x = 1212 000x = 427427 :
| T = 5 W = 427 |
I =19 ( 5 +0|0|( 2 4 =999 ( _ 427 I
| = T35 M |
| 58 124 474 |
| — 08 — o - 047 |
| 50 1200 427000 I
| |




GRAPHS. .. Straight ne graphs

—— i — — — — — — — — — o — | e e e ey

I
\What do | need to be abe to do? i Peuwords

| Terd

* Pt stragnt Ine graphs | Gradent: the steepress of a e
* Find solutions to equations using straight ne graphs ||

. 9 =M e Il
*  Find the equation of a line. from a graph I
» Represent solutions to single inequalties on a graph I

I

I

I

: Intercept: where two lines cross The y-ntercept: where the line meets the y-axis
| Parale!: two Ines that never meet with the same gradient.

| Coordinate: a set of vales that show an exact position on a graph

: * Represent solutions to muttipk inequalties on & graph (E) I| Linear: near graphs (straight ne) — inear common dfference by addtion/ subtraction
I

I

I

I

I

I

« Find the midpornt of 4 ne segment II Reciprocat a pair of rumbers that muttily together to gie |
* Equation of a straght-Ine graph gven one point and a II Perpendicular: two lines that meet at a right ange.
gradient |: Tier 3:

* Equation of a straight-ine graph gven two porrts (E) | Smutaneous equations two or more algebraic equations that share common variables

* Equatiors of perendeuar Ines (E) || and are solved ot the same time

*  RedlHfe straignt-ine graphs I|
e e —_
: Lines PW&“@' to the axes 0ll the poirtts on this Ine have ‘o’ can be ONY posive P'Ottlﬂ@ Yy=mx*c Wﬂphs

| a x coordinate of 10 or negative valve inclidgg

3 x the x coordinate then — |

x |-3| 0|3 } Draw a table to dsplay this

y | -I0] -1| & information

This represents a coordnate. pair

(-3,-10)

"; You only need two points to form a

5 straight Ine

6|

5

4

: Phtting more poirts helps you decide
1 if your cakculations are correct (f they

m2afrezs: [ do make a straight Ine)

Remember to join the points to make
alne

CoOdNadh s oW

I
. — Y410 - I
, LT !
I L~ AN P S — 9 I
I | fal | ‘ | Lines paralel to the y axis take the form x |
| tersection I PO I = a and are vertical |
points ~_ X |
I 10 -6 [4 -2 T EECEE ] i I
I - 2 Lines paralel to the x axis take the form y
| I \ = a.and are horizontal :
| T TS artreponts onths e have e (3,-2) (7,-2) (2,2 |
| ;‘o _ _ ay coordnate of -2 all lay on this Ine because the I
| y coordnate is -2 1
o e e e e e e e e e m  m m mm m m mm m m mm m — — — —— |
: “MX*ce The equation of a Ine can be rearranged. Eg |
| The coefficient of x (the number in front y=c*+mx I
| of x) teks vs the gradent of the ine ¢ =y —mx :
| A The valve of ¢ is the point at ldentify which coefficient you are. identifyng or |
| y—gx 4 ““ihich the Ine crosses the y- comparing |
| AW axs Y intercept I
| y and x are coordinates The gredter the gradent — the steeper the Ine |
- - O —_—__—_—_—_—_ i
Find the equation from a araph
(ol) y

The Gradent.

The y- A o _, y=2x+1
mteroept\s / 3

The drrection of the Ine indcates a posttive

Substitute in the Find the. equation of the Ine with gradient
gradent () and | 4 possing througn (27)

|
|
|
|
|
|
gradent :
|
|
|
|

|
|
|
|
|
I point X,y ) into
|
|
|
|
|

¥
.
. the. equation y=mx-—rc
SRR B 4/% y=mx+c T=4x%2+c
116 Ui and solve for ¢ c=—1
2| ‘9'4%/7
S % y=4x —1
- -
. T T T T T T T T T T T
: Soling Simuttaneous Equations (Graphmllu)\ , |: Findng the Equation of g Line given two points
i I
: Draw the. graphs of the two equations N Jy=2x-l I || Use the two ponts to Find the ZQU@UO” of the line passing
| The solutions will be where the lines meet. The soltion can b I || cakuste the gradent througn (611 and (23]
be written ds 4 coordnate : : I I Then repeal the 11—3
| L II method above using m= =
| "= I| the. gradeert and etther y= ?E r_ E'E
| y=5-—xady=2x—1meet a & | of the points -
I the point, with coordinates (2,3) so the I| 11=2x6+c
I aswerisx =2andy =3 ) :| £=-1
I 1N y=2x—1
e e ___




. | The vale of ¢ is the point at |

Comp we Gmdlents : | Compam lﬂthCCPtS y =mx +ic “Shich the e crosses the y-axis|

4-x | | 02, yx+2 Y irtercept |

¢ | I § I

y=mx+c . | | . yox The coordnate of ay intercept I

) gl | | vill abwous be (Oc) I

t 2 z | : 864 25 2 4 68y :

The coefficient of x (the -8 46 -4 424 2 4 6.87* g*lx—4 I | j i * Lines vith the same y-intercept I

number in front of x) tels vs 2 | I _r,{ cross n the same piace |
the gradient of the Ine > | / g

. I 0-4) |

/ e o

-8 | ———————————————————————— 1

Real ife araphs

The y-intercept shows the I
minimum charge

A plumber charges a £25 callout fee, and then £12.50 for every hour.
Complete the table of values to show the cost of hiring the plumber.

|
Iy
Iy
|
The greater the | : Time (h) 0 1 2 3 8 The @md(l'ecmet (Zfﬁ:m the/ |
gradent — the steeper | L=l = o e I
the ne | I In real ife. graphs lke this values will alwais be positive because they I
" | | measure dstances or objects which cannot be negative I
I
é"ﬁ‘?&'p@ : | Direct Proportion graphs  To represert direct proportion the graph must start dt the origin I
Parale! ines have the 3’0%7[ | | - o |
ox of pens costs .
Same @mdleﬂt & I : When you have 0 pens Completslhe table of values to show the cost of buying boxes of pens. I
I this has 0 cost Boxes 0 1 2 3 8 |
I I The gradent shows the Cost (£) £230 I
| | price per pen I
e L = ____ -
| Represent nequat |
| Represent nequaties . . The sold Ine. shows that the inequalty includes al I
| the points on this ne |
| Muttiple methods of representing inequalities °
| ot [ y=2x+1 | :
I x <4 T ; I
| 2 |
I 0ll vabes are less than 4 f T i3 3 I
| B ; -1 |
I < 40 —4 I
| o 1 2 3 4 5 6 o
| ————F—F+— \ :
I The shaded area indcates dl I
| The dotted Ine shows that the inequality does not possible soltions to this inequalty |
: The shaded area indicates all possibe values of x include these points |



PROPORTION. .

What do | need to be able to do?

|
|
Find the probability of a single. event :
Use the property that probabilties sum to lI
List and court outcomes |
Relative frequency I
Sample. spaces for | or more events |
I
I
I
|
|
|
|

I

I

I
l.
I,
I,
I .
: * Two-way tabes and frequency trees

| Independent events

|+ Tree dagrams for independent events

| » Tree diagrams for dependent events

| Condtional probabity (Tree diagrams) (E)
I

Probability

I
I
Tier & '
Event: one or more outcomes from an experiment :
Outcome: the resutt of an experiment |
Intersection: elements (parts) that are common to both sets |
Union: the combination of elements in two sets I
Expected Vale: the value/ outcome that a prediction would suggest you will get |
Systematic: ordering values or outcomes with a strategy dand sequerce |
Product: the answer when two or more values are. muttipled together |
Universal Set: the set that has dl the elements |

second event

_____________ —
r——————— e ————— —— — — —— r-r—-—————— - — — —— 1
. . Il N
: 0dd, Subtract and muttiply fractions ! Likelness of a probabiity |
ition and Subtraction Utipleation I 1 |
| Qadion ond Subrct Multplcat I: I I | |
| 4 2 3 ] I | Impossible Eve? chance Certain |
S — — Y= 7 1 ) /
| 5 3 4 "3 S I Oor0 05,5 or 507 lor 1007 :
I %ﬁ 3 2 A I I The more lkely an event the further up the probabilty it wil Ee in comparison to |
| 4_ 3_ = E : | arother event. (it wil have a probabilty closer to ) I
| 12 10 2 e e e e e e e e e e
= 1= =15 Modeled: ]
: l15—15J 15 Total romber of Il M ‘ Probabilty is always a valve between 0 and | :
| Use equivalent fractions to 3 parts in the diagram The probabilty of getting a blue ball s % |
| find a common mutiple for = The probabity of NOT getting a ble bal s g |
| both denominators L | |
| 4 The sum of the probabilties is | |
=----- - ;- -""-—F-—-"F-"""-"""""-"-""="—""""-"—"=-—-"=-—"="-"- " _ _________________ -
: Experimental data I: Tabes, Venn digarams, Frequency trees :
I y Frequency trees and two-
I Theoretical \hat e expect {o happen The more tridls that are | | Erequency trees @ oy tables can show the. |
I probabilty completed the closer |60 peopk usied the 200 ore Salurday morrr 3 same nformaten |
| experimental probabilty | 26 of them were adults. 13 of the adul's |
|| Expermental What actualy happens when we and theoretical favourte anmal was an elphant 24 of the
babilt try it out | | chiven's favourte anmalwas an ekphant The total cobmns on two- |
| probabilty probabilty become I | . b way labes shon the. |
Wo-nay table
I The probabilty becomes more. accurate with more trigks. 1 posstl deromrlors
L Theoretical probubilty is proportional | : Odk | Chid | Total Ploat) - 22 |
s s s s s s e s e ———— |
- Elphant 13 24 37
I Samgle SPACL The possble outcomes from roling a dee I I PlChkdwth fmmel s I
| ; , | | Other 13 0 A3 anmal as elphant) = - |
: £ s 123« [s5]6] rewn =3 : : CEEERE :
2 norber and T
: 3 Z H| W |24 [ 34 | 44 | 5H | 6H ks) 2 | | Venn dgaram |
(s5 (LTl farfsrfar]or]er : : r D 1 [ :
e G @ ¥
Iﬂdepend(’,ﬂt (’,V(’,ﬂts : : nset A OND set B inset A OR set B nset A NOT in set A :
The. outcome of two events happening The. P(AandB) (1 P(ANnB) P(AUB) P (4) P (A) |
outcome of the first event has no bearing on the P (A)x P (B) | ————————————————————————=
outcome of the other = X I
Tree. daayam for independent event | Dependﬂ'\t CVCY\tS(H) ‘ The outcome of the first eventt has an impact on the

sobel has a bag with 3 ble counters and 2 yelow She picks a counter and replices it before the second pick "
even
Because they are replaced the second pick has the. same probabilty

0 sock drawer has 5 black and 4 white socks, Jamie picks 2 socks from the. draiwer

I I
I I
1| |
| I
Joef9 ore e 3 —p@B) X2=2 1 _ |l e 4 J=rPBB) Hi-2) . I
3 55 25 [l I 8 978 72 | NOTE:as ‘socks” are removed
= 8 I 5 Q from the drawier the number I
5 2 3.2_6 % I I 5 } 4 B =P (BW) 5.4 _ 20 = | of ftems in that drawer i afso I
< | =P (BY) 5 = < s i | g e
LS L
z CBe ) = 23_56 S = S denominator s ako
2 5 P(YB) xi=15 s | : 4 g } =P (WB) gxg = % % reduced for the second |
T (Yelow ) 9 £
5 = 9 e pick
2 3i_2 < I | 3 13_12| o I
2ot of 5 are yelow 5 =P(YY) 55" 25 I I_O white. sock has been removed g B =P (Ww) s~ 72 ] I



NUMBER. . .

| i
| |
I« Round to decimdl places and signfficant | :
: figures |
I +  Estimate answers to cakulations I
| Use of a calculator I
| * Errorintervas (nchding troncation) [
| ¢ Upper and lower bounds | |
| L
| H
| H
| H

if the rumber s halfway between we “round up”

______________ o — — — — —_— —
=== ==d === ======

: Round to powers of 10

|

: 5495 1o the nearest 1000 5475 to the nearest 100
| T 1 r

| ) 6000 9400

|

e e e e

: ROUY\d tO d%lma| plo(,es 2.46192 Focus on the numbers

after the decimal point

I To ldp" — to one number after the decimal
To 2dp” — to two numbers after the decimal

. 4 0192 Ths shows

— T ) the number is

24 1) closer to 25

I
|
:2.4@1%’2 (to Ldp) - ks ths closer to 246 or 247 . 46 192 This shows the
I
I

| 2.46192 (o ldp) - s ths closer to 24 or 25

number s closer
247 \to 246

Estimation

Estimations are. useful — especialy when using fractions and decimals to check if your

solution is possible

Most estimations round to | significant figure

Estimations are useful — especially when using fractions and decimals to check if your

|
|
|
|
|
|
|
|
: soltion s possible.
|
|
|
|
|
|

0 210+ 84 < 1200 |
This is true because even if both numbers were rounded up, they would reach
300 + 4900
The correct estimation would be
200 + 900 = 1100
e o o o o o — — —— — — — — — — — — — — — — ——
| Estimate the calkeuldtion Round to | significant figure to estimate
: 4.2+67 =4+7 =l This s an overestimate because the 6.7 was rounded p more
: The equal sign changes to show it is an estimation
| Al4x3.1 =~20x3 =060 Thsisan underestimate because both vales were rounded down
I
| it i good to check all cakuldtions with an estimate in al aspects of maths — it
I helps you identify calculation errors
I

1G> o0 1

i [@355w<e45 }

Rounding and estimation

I
I
I
Si f rit: Place value of mportance |
Round: Making a number simpler but keeping its vale close. to what it was :
Decimal: Place. holders after the decimal poirt |
Overestimate: Rounding up — gives a solution higher than the actual value I
Underestimate: Rounding down — gives a solution lower than the actual valve. I
Metric: O system of measurement I
Truncate: to shorten, to shorten a number (no rounding), to shorten a shape. (remove. a part of the shape) :

I

H475 1o the nearest 10

Round to sim’rﬁcant ﬁopres [ SF: Round to the first nonzero ]I
number

37 1o I'significant figure is 40
3710 I'sgnificant figure is 4
037 to I signficant figure is 04

|
| : |
I I
I '
| : 370to |significant figure is 400 :
I I
I I
| |
| | 000037 to | significant figure is 00004 [
|
I
I
|
I
I
|
I
I

I

: 372 to & significant figures s 370

I 37210 2 significant figures is 37

[ 372 to & significant figures s 3.7

: 0372 to 2 significant figures is 037

I 0000372 to A significant figures is 000037
|

e o o — — — — — — — — — — — — — — — — — d
- T T 1
jLimits of accuracy
widlh w nas peen roundeq 1o cm correcl Lo 1dp.
| 0 vidth w has been rounded to 64 tto Id
I 4———‘ — ——
| < 6.35 the vales Error interval > 6.45 the vdes
would round to 6.3 viould round to 65
I

The error interval

Ony valve. within these. Imits would round to 64 to ldp

O width w has been truncated to 64cm correct to ldp

3 634 6

I

I

I

I
II}::‘r‘:::.:
|| < <—>—>|
I

I

I

I

I

< 6.4 the vabes woud tancate to 63 Error interval >65t |
valves would
truncate to 65

|
64 <w<06) Ony valve within these mits would truncate to 64 to ldp |




HEOMETRY. ..

Perimeter,

area and volume

Oreds —square s QOreas and vobmes can be |

______________ 1., -~~~ -—"=--"F-"""""""""""""""""""""7""""777
I |
| What do | needto be abk to do? : |!‘M0fd8 :
: o Name 2-D and 3-D shapes | : % oot b - |
. ) a Ine. on the boundary joining two vertex
| Permeter of 6 1-D shape I | Face: a flat surface on a soid object [
|+ Oreaof a 2D shape || Vertex: a pornt where two or more Ine segments meet I
| * Oreaand cicumfererce of a circle I | Cross-section: a view nside  sold shape made. by cutting through t I
[ = Orc length and perimeter : | Slm 61t semwm ?ft;omgelt)hm{when drawin from gbove. (sometimes birds eye. view) :
[ | Orea the size of the 2D surface
Orea of 4 sector || Diameter: the dstarce from one sice of a circle to another through the centre |
Lo ol f I
I oume Ot 4 prism | | Radis: the dstance from the centre to the circumference of the circe |
* Volme of a cyinder || Tangent: a straght Ine that touches the circumference of a circe |
I I
| * Nets | I Chord: ai Ine segment connecting two points on the. curve |
|+ Suface area of a prism : I $ rfo;;e area: the total area of the surface of a 3D shape :
| . er 3:
I Surface area of g cylnder | : Circumference: the length dround the outside of the circle — the. perimeter :
______________ ] _________________________________
-————— - - - - - o o oSS oSS S oo oo oSS == 1
I Name. 2D & 3D shapes I| R@COW“SC prisms  0sold object with tvo identical ends |
I 1 and flt sices |
| I N o |
i I-Al -S | SES
I L o ., T . = Tradezian oralelooy @ H xog0n I ".\ .
| Square Rectange ronge  Rhombis eI fakogan o |: The cross section will also be identica :
| :l to the end faces |
| @
I = 1,UM o Suae i |: 0 eylinder although with very similar properties does not |
| Care mlmu Sphere Cube Prign T elahedon G Puyamid |I have flat faces so is not categorised ds a prism :
I— ————————————————————————————— I T — — — — — — — — — — — — — — — — —
gl oy ey g g eyl g gyl gl gl syl el gt g gt g gt Sl e
| Nets of cuboids : : | Sketeh and recoarise rets :
| Do the /\
y have the same I
| Visudlise. the foldin I ber of foces? <1 ™
9 rumber of faces > |
| of the net I I g
| Wil t make the : I L Where do the edges A :
I cuboid with al sides | I Y Jjon? |
| touching | | ~
| | Ore the shapes of the - |
| : | l:— - faces correct? |
I | _

e e — — — — — — — — — — — — — — — — — — — — — — J e o s — — — — — — — — — — — — — — — — — — — — J
________________________________ e —— e —— — —
: Plam and eleVanng I M Sketching nets first helps you visudise all the sides : I Vokms Vobme s the 3D space 1t takes up — ako I
| I that wil form the overal suface area | knowin as capacity f using lquics to fi the |
| [ % @ X 7 © : | space :

- [, ‘ ‘ s S 0 T Colingeubes
I . i Il 12m [ > I I — 1] Some 3D shape volimes can be |
I 3D S Fontad nx7 | & [ N
front side plan pe | ‘ | bock 3 LT T cakulated by counting the number of |
| || forobesand ot |zl - 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 <

|_ __ Wlemestelolod s s | et £ Bolton ax6 ] | : [ Cubes/’ Cubods - base X width X height } !

________________ I | I
|arw Of JD SMPCS I For ot shapes - et al the s | : Remember muttipleation is commutative |
| |1 are the same, so calcubite the I | |
| Rectangke T | Triange I indviduaily | |
| Base x Height % x Base x Perperdicutr heigt. | e — — — e e — — l : Cross section |
| r ol |
| Ca— : | SU(fUCC ared CUhndeXS The area of the circle : | I

: dius? |
| Pardlelogram/ Rhombus 1 I I — / X (G | |
Base x Perpendcuir height ‘ | — ' I

| Base x Perpendcubr heig : | omerence The width of this face & the : | o coction Prisms and cyinders :
| | ) O gare as the circurference | = area cross section x height
| Oreai of a trapezium Oreai of a circle | & 7T x dameter x heigt | |
| larblxh. T X radus? I : A | I He@ht can ako be descrbed as depth |
I I I
! ! !
| K |

: Volumes — cube units eftintermsofpimr |



cakulator

| Orea of a trapeziom b Il Parts of a circk |
| T Sector (part of i
| Orea of a trapezium N I the circle made |
I (a+ t;) xh . I from two radi) |
| “ Il |
I Why? * Two congroent trapezums || I
I make. a paralelogram 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
- _ - _____ 1l On arc s a part of the circumference |
PR 1l |
Orea of a circle (Calculator) |.‘:::::::::::::::::::::::I
& Il .

- Oreai of a circle d: ” Circumference :

2 .
T X rodts \_\ ; I o \gniererce Circumference :
How to get 7T symbol on the I ( ---Diameter. \ T X diameter |
I
I

it is important to round your answer suttably — to significant figures or
decimal places. This wil give you a decimal solution that will go on forever!

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

| Fractiond parts of a circk

[

0 circle is made up of 360°

= 5027 circumference of the circles

I
|
I
—_—————— e — — — I I
r |
. I
| Qreai of a circle (Non-Calculator) ! ReALAICIRT |
I ‘ I Orea of a circle = 7or |
: Read the question — leave in Orea of a circle - :: Cireumference of a circl = mrd or 27 I
| terms of 7 or f 7 =3 (provides | 7 X radis? v 1 I
I an estimate for ansriers) I: 30° represents % of a full circle :
| . |
| Diameter = &m il \L 30 _1 |
I = Radis = 4em 1 360 12 :
s - |
I - Radus - 4cm I| 279 of 4 ful circle (in degrees) I
| ; I 360 3 |
| 7 X radis Find the area of ﬁ 4cm I S of a ful circle n equal parts) + ohafulerck
| -7 x 42 one. quarter of the I 8 e I
| -mx 16 circke Circe Oreai = 167 cm? I: :
I 2 Quarter= 4 em? | )
_671_02 ____________________ 1 The fraction of the circle is as 360 :
Ia _______________________ |
rc |en th Remerrber an arc is part of the circumference I
: J_ Circumference of the whoke cice = td = T X 9 = 91 | : 0 represents the degrees in the sector |
Ny |
& R | S
\ <. [ e — — — — — — — o — — — — — — — e
L L Orc length = 5 xcwcumfereme ] 5 I | 1
- “Zxon -6x 1] Vobme of @ cylinder K | Surfoce area of a cylinder |
| Pesireter : | [ Volme Cyinder= 2 ] Ej ||[ Surface area cyinder= 2712 + wdh ] :
| Permeter is the kength around the outside of the shape | I I |
| This includes the arc length and the radi that encloses the shape | | Ocyinder  d prism — cross secton s d circk || ® |
I [ Perimeter = % Xcircumference + Ar J -6mr+9 | | 4 Il [j @] |
I | I <> V = mr2h :| © |
S S O [ — |
= T x42%10 I
| Sector area Regfﬁ’gbgfr ggeﬁﬁg&ms of “TCZ‘“}‘Z « 62 = 36 : | [l The area of two circkes (top |
I - T BT = ohn | | oom = X160 1| g pettom face) + the area of |
: - 120°\ \ -120 36 | | = 160zor’ || the. curved face |
P [ Sector area = —— x area of cick J 360 | | I I
I ! 550 1 | Give your arswer i terms of ' l The rath of shave B s the. |
|- 3% 36m -12m : | means NOT in terms of pi I & lengln ot snape. © S the i
| |

e ——— — — — — — — —— —— —— — — — —



What do | need to be able to do?

Overages and range

Overages from an ungrouped frequency tabe
Mean from a grouped frequency table
QOverages from a grouped frequency table

Use data to compare distributions

Tier &:

I

|

: Population: the whole group that is being studied

| Sample: a selection taken from the population that wil let you find out information about the larger group
| Random sampke. a group completely chosen by change. No predictability to who it will include
| Bigs: ai buit-in error that mokes al vales wrong by a certain amount
|

|

|

I

I

Primary data: data colected from an original source for a purpose

> Tupes of dila Secondary data: data taken from an external location Not colected drrectly

: ézg]tzhrz@and esaplure Outlier: a value that stands apart from the data set

’ Tier 3

: lScatter gaprs Interpolation: estimates vales within the range. of known data
|; hterpolation and extrapolation I_Extrapolatk)n: estimates values outside the range of known data
iy S 17
| Querages from ists I Overages from a table -
| The Mean Find the sum of the data (add the vales) I | Non-grouped data Vera ;%@UWJ
| 0 measure of average. to find the central tendency. ... 5 : I Number of Sbings 0 I 2
| tupical vabe that represerts the data Duide the overail total by how mainy | |
| pieces of data you have I | | Freavency 6 § 6
| 4484118 55 +5 | Mean- |l | 1 swtota 0 8 P W Jod rrter o
[ I I sbings 20
| | | The dotaiin alst 000000LLLLLLLIA22222
: The Mode (The modal vale) | : Mean: total number of sl

: Lolal numper or SIbings  _
| This is the number OR the ttem 24,8418 | | Total frequency :
| that accurs the most (it does Th i be i Mode = 8 I
not have to be rumerical) - con st e easer 1 LT | | Groued dia
| data is ordered first | Overal Frequency
| | | x Frequency Md Point MP x Freq
Weight(g) Overal Total - 565
| The Medion : : 0<x=s0| 1 40 & '
: The value in the certer (n the Pul e datan orcer 488 1l 24 | | [30<x=60 3 65 £3) Mean: 62 85
| midde) of the data Find the vale in the mdde 4, 8 8 [ 24 || [s0<x<70 o -
| 7& NOTE: ff there 15 no singe mdde | |
edian = foe find th f the t
| ISR " et L TeddanaR 9B HBHOHGH |
gl g By g g gty gy gty gy ey g g e i_ __________________ -
: Draw and inferpret a scatter araph msr : | Linear Correlation :
- . x
| Age of Car (Years) /2\ 4 | 6| 8|10 §’ 5 % || H | X el " g X N |
S = g 3% X 2

I Value of Car (£s) | 750 | 6250 | 4000 | 3500 | 2500 ] 8 ] I [ i) x ' E R 1% X X |
[ S - N « Il F]x i3 T e |
I ' 3 Ts" T ¥ I I ! Number of apples 'Numbm of cups of coffee . 'Lengm of thumb nail I

e This data may not be gven in size order g | o ' 4 ! a
: »  The data forms information pairs for the scatter graph § I E | : : Posive Correlition ve. Corredlion No Correlalion :

. 2 4 6 8 10
| ol s aeltorshy — Age of Car (Years] I 0s one variable 0s one variable There s no |
| thgh‘s Scoﬁ{tte" 9 QPh show ﬁe K | I incredses so increases the relationship |
| “Qeva b:;;c’r‘e";s’e "'s‘ms Te g shout ft ol the vaes | | does the other other variable between the two |

The link between the data can on and be equaly spread out | variabe decreases variables
I be explained verbaly I I
e e e e e 1 S N

| The Ire of best fit

The Line of best fit is used to make estimates

about the information in your scatter gra

ph

Amount of
sunshine

Things to know:

o Thelne of best fit DOES NOT need to
0 through the origin (The. point the
axes cross)

There should be approximately the.
same. number of points dbove and

Height of plant

&5 only an estimate
because the Ine s
designed to be an average

| | point

Interpolation is using the ne of best
fit to estimate valves inside our data

| eq 40 hours revisng predcts a
| percentage of 45

Percentage on frumpet exam

Extrapolation is where we use our I
ine of best fit to predct information|
outside of our data |
**This is not aas useful —in th |
example you cannot. score more
that 100/ So revising for longer
can not be estimated**

below the Ine. (it may not go through representation of the data This pont is an “outler”
“Ez pors) s | 20 40 60 BO 5 g outler because it doesn't fit |
Tm (\hne extends across the whole t & oluats o straigt ire. | Time spentpraciens (0= this model and stands apart from |
e Il the dala
—— e o — — — — —————— — — —_ e — d
T i e e e e T 1
I Comparlnq dlStﬂbUtIOﬂS Comparisons should include a statemert of average and central tendency, as well as a statement about spread and consistercy |
| Mear, mode, median — alows for a comparison about more or less duerage Range — dlows for a comparison about reliabiity and consistency of data JI
e e e e e e e e e e e e e e e e e e — — — — — — — — — — — — — — — — — — — — — — — — — — — — —



What do L need to be able to do7 |

Non—linear Graphs

Quadratic graphs

Intercepts and roots of quadratic graphs
Tuming points

Cubic graphs

Equation of the tangert to a curve
Estimate the area under a curve (E)
Equation of a circk

Equation of a tangent to a circke ()

| Quadratic Graphs

[ y=x2+4x+3 |

/

If x2is the highest power in your equation
then you have. a quadratic araph

it will have. a parabola shape

Opproximate soltions to equations using graphs

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

Substitute the. x values into the equation of your Ine to find the y coordnates

2N\
X —4 {—?\ -2 | -1 0 1
Intersection with Y 3 \\Oll -1 0 3 8

the y axis
Coordnate pairs for plotting (—3, 0)

Interpret other araphs
Cubie Graphs
[ y=x3+2x2-2x+1 ]

f x3is the highest power

/

Plot all of the coordinate pairs and join the points with a curve (freehand)

T Quadratic graphs are alays symmetrical with the. tuming poirt in the midde

Exporential Graphs

_ 1
Y=5
in your equation 6t
then you have a cuble araph 54
Exponential o
graphs have a st
Reciprocal graphs never touch Ll i 1 poter of x 21
the y axis
This is because x cannot be O __/1:
This is an asymptote “ -2 b
| Equation of a circle(t)

ldentify and interpret roots, intercepts of quadratic functions araphicaly

0 root is a solution

O turning poirt is the point
where a quadratic tums
On a posttive parabolg, the
turning point is caled a
minimum

X- intercepts

On a negative parabola, the
turning point is caled a
maximum

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

The equation of a circle, centre (0,0), radus 1, is

a

F S

Yy y = x?-4x-5

il

[ x2+y?% =

y:

(x;y)

Turning point

y- intercept

——— — — — — — — — — — — — — — — — — — — — — — — — — — — —— o — — — — — — — — — —— — —— —



[ e — — — — — — — — — — — — — — — — — — — — — — — — — — — —— — — — — — — — — — — — — — —

| Gradient of a Curve (H)

The gradient of a curve at a point is the same as the
gradiert of the tangent at that point

| Draw a tangent carefully at the point

2 Make a right-angled triangle

3 Use the measurements on the axes to cakculate the rise
and run (change. in y and changge in x)

|
|
|
|
|
|
|
|
| 4 Cdcdote the gradient
|

O tangent to a circle at point P is a
straight e that touches the circke at P
The tangent is perpendcular to the
radus which joins the certtre of the
circl to the point P

|

|

|

|

|

|

|

|

I O the tangent is a straight Ine, the

| equation of the tangent wil be of the
| formy =mx +c

| We can use perpendicular gradeents to
| find the. value. of m, then use the

| coordnates of P to find the valve of ¢
| in the equation

|

|

|

|

] Change iny
Gradient = ———
Change in x

To find the area under a curve, spit. it up into
simpler shapes — such as rectangges, triangles and
trapeziums — that approximate the area

50

40

30

Velocity (km/h)

N
s mmiE

0 1 2 3 4 5 [} 7

Time (hours)



GEOMETRY. .. Ongles

| What do [ need to be abe to do? i Keuiords |
| | Ter |
| g;fﬁ earoumd a point, on a straight ine and verticaly : Paralet Straight Ines that never meet I
[ s n triongls and quadiaterds |I Ongle: The figure. formed by two straight nes meeting (medsured in degrees) :
: « Exterior anges of any polygon || Transversal: O ne that cuts across two or more. other (normaly parale)) ines |
| Interior angles of any polygon I| Sum: Oddition (total of all the interior angles added together) |
| Solve. problems with angles n polygons I| Regular polygon: Ol the sides have. equal length; all the interior dangles have equal size |
| e QOternate, corresponding and co-interior dngles I| Tier 3: |
o Solve problems with angles in paralel Ines | ,
I« Solve problrs it anges and algebra I Polygon _Q AD shape made with straight Ines :
: « Prove geometric facts [F) |I Isosceles: Two equal size Ines and equal size angkes (in a triangle. or trapeziom) I
|
I I I
e u - ____ ]
R b e L2 T T T T Tiebtantenakstead || Paralel S <t omin i e i
I BGSIC amk, fUleS and notatlon 9 M Stil remember to look for angles on Lines OF and BE are tronsversals |
The arc represents the part of the an@k | straght ines, arond a poit and
| . pont an (ines that bisect the paralel nes) |
| ! Ocute Ongles Right Ongles A ‘ | | _ verticaly oppostel . |
0°< ande <90° 0° c [l
| Ongle Notation: three ktters iG] I
| e Toseageds- (50 || LT denioiiesty |
| Y gl <180° Rl@ht angle rotation Line Notation: two ktters EC | de@nt\ﬁe dbgther ther 2 shape’ n I
I The line. that joins E to C | | Fshpe'n posilon :
I W Refiex Straight Line Verticaly opposte anges (I poston |
| /’ N 180°< ange <360°  180° 1 |
I I3 \. = — I I I
I_ ________________________ ] L -

B Because co-nteror angles have
a sum of 180° the highlghted
ange 5 110°

Because atterndte angles are
equal the highlighted angles
are the same size

Because corresponding angles

are equal the highighted angles Os angles on a Ine add vp to 180° co-interior angles can aiso be

are the same size calculated from applyng altermate./ corresponding rules first [Eete Pt
_______________ A —————————————___I e ——
r e A . T T T T T | __________________________ 1
: Properties of Quadriaterals Pardlelogram Sum of exterior angles Exterior angles all add up to 360° I
Square Oppostte sides are pardlel | |
| Ol sides equal size m Oppostte angles are equal |: I
| 0ll angles 90° Co-interior anges | Using exterior andes |
I Opposite sides are paralel T ) I: Exterior Grok I
—<——  Iropezum xterior Ongl
Rectange / |
I Ol argls 90° / | Orepor of parakel s :I & terior andle + Exterior angle = straight ne = 180° :
I Opposite sides are paralel % " |I Exteriy Onvtes f z Extes;r an@‘t;zo ] lé::5 l5. |
| Rhotrbus | » O pardlel nes |y Ore the angk formed from — nterior Ongle Nomber of sides 0° + exterior ange |
v Equal kngths on top sides 1] or g Nurrber of sides = 360 + 15 = 24 sides
| Oll sides equal size |/ Equal engihs on bottom sides I| the straight-Ine extension |
Opposite. anges are. equal L/ at the side of the shape
| v v J 4 v Ore pair of equal andles || |
e e - d
I interi |
Sum of interior andles (number of sides — 2) x 180 :| Missing angles in reaular polugons I
l |
| Interior Ongles |
| The dngs encsed by e Sum of the interior anges = (5 — 2) x 180 II Exterior ange = 360 + § = 45° I
I il < “«— ! Int | ) x 180 = 6x 130 = 135 I
rterior angle = (&-2) x =bx 180-135°
| This shape can be made from : I 9 5 5 |
| three trianges | : |
I Each triange has 180° | |
l |
I Exterior angles in regular polygons = 360° = number of sides
| T — Sum of the interior angles = 3 x 180 “ Qlﬂ equar p |
IS i an ireguiar polyson - 54Q° _ _ _
| the ses and anges are I Interior angles in reqular polygons = (number of sides — 2) x 180 :
| dfferent sizes | Remerber this s all of the interior angles added together I number of sides |
I



DMA ... Graphs & diagrams

\/\/hat do | need to be abke to do?

I
| |
| Petogoms I
|+ Line and bar charts |
| » Dual and composite bar charts |
| Drow pie charts I
I+ interpret pie charts I
l'e Time-series graphs |
: * Frequency polygons :
I I
I I
| I
| |
| |
I |
I |

|
I
|
opulatlon the whole group that s being studied I
ampke: a selection taken from the. population that willlet you find out information about the larger group |
Representative: a sample group that accurately represents the population :
Random sampke: a group completely chosen by change. No predictabilty to who it wil include |
|
I
|
I
|
I
|
I

(/)'U

Primary data: data colected from an original source for a purpose
Secondary data: data taken from an external location Not colected directly
Outlier: ai valve that stands apart from the data set

Ouartlle,s vales that dwide a list of numbers into quarters

o Stem-and-kaf diagrams

*  Draw histograms

¢ Interpret histograms

* Draw cumulstive frequency diagrams

*  Interpret cumulative frequency diagrams

« Box phots Comultive Frequency a running total

U Histogram: a graphical display of data using bars of different heights
|+ _Compare ditintors usngbocpots (B) | [0 " O P_g_ s o ___ 1
F—_————e e e e . L L L L L L L L T - _——_——T
I
: F!’e quency tables and pOlUQOnS PlCtOQfamS baf and ﬁne Chﬁ(ts o Represents quantitative data |
Each point s plotted at them mid
| pont for the group it represents I | Pelogram M . Line Chart |
I g I Language . |
S5 x l| [Fe== |OOOQ ] I
I =g | I sensh QOO0 i |
: W do ot know from 3 4/ Each pont s comecteditha | | o O ’ AT e l | | |
grouped dota where each \ stagnt ke I I - Gaps between the b tneer I
| I - Needt ber di ki aps petween the bars - Gaps betweer\ the hnes
vale s placed so have o s 0 Weight (g | [eECLO TEMEMRer AKEY o 1 beled axes |
| estmate for cauitons I | Visually able to identify mode Sode for the.ares - (S}Lcea‘r U{ Mbam axes i
- - Scae for the axes
: MD POINTS ‘ | | - Title for the bar chart - Discrete Datai |
Md-points are used as estimated Md-pont | L - Discrete Data |
I valves for grouped data The The data about weight starts at MM I _________________________________________________
| midde of each group 40 So the axis can start at 40 |
o ———————————————— ! | Dra and interpret Pe Charts |
o T T T T | [peotoe | o T There were 60 peopk asked in this survey
|Bar and hne Gharts Compare the bars green compared 1o elow The | || :’(“’”’r‘ ‘ = | = ! - < (Tl freqgency) |
| size of each bar is the frequency | /V |
| Composie bar charts " Overadl ot easlly comparable I, Mutigk method I
I |1 60 "3 ot of 60 peopl hd di dog Os 60 goes into 360 — 6 times |
| . n : Dudl bar charts |l \ ST Each frequency can be multipled by 6 to find I
" | / the degrees (proportion of 360) |
| Barsae | Tris fraction of the 360 degrees | | ™9
| I compared side by - I represents dogs S Comparing Pee Charts |
I S I 32 You NEED the overal |
| Categories clarly ndcoted Easer o compove, ® | | % X 360 = 192° Ulie a p‘gatromtor to draw frequercy to make ary I
| whgowps T Lk comparsons_ |
JHH BE EH ) — - e e e e e e |
L Categories cearly indcated gy v wresn [ M()ltlpb Bar Ch&ft Compares muttipk. groups of data I
g gy ey gy gy g by ey gty s 55 W/ Colour code for separte
P Seoul youps of information
: Stem and laf {O wa to represent data and use to find averages } | - Clarly lobeled axes : | gor |
| - Scale for axes m‘ i I
This stem and kaf diagram shows the dage. of people in a Ine at the supermarket |~ g’:;ma;zzﬁiﬁami’m — 6 |
o : other g '?_; I
79 1 7
) Key: 114 Means 14 years old | i ap betveen dfferert :
u—l—'—I I—‘_// categories of data
2|11 3 Stem and leaf diggroms I T e I
0 Mt ok a key 0 explan ol | represerts ettt eteetlltrtettytoet
The informition in the. diaigram shoud be ordered | Tlme_se(ies |

Back to back stem and leaf didarams

I I

| I

Girls || Boys : 70 A Look for gereral trends in the data Some I

514 60| 7 , data shows a clear increase or a clear I

75,554 |15 |3.8.9 15 | 3 | 50 VSN decrease over time I

842,10 16 |2.5.7.7.7,8.8,9 Mears 153 om tal | 40 }___--{' F |

9.8,7.6,6,4,2,1,1,0,0 17 |0,2,3,6,6,7.7 I % 30+ ’/ I
180,1,4,5 '

I 20— Readngs in-between points are estimates (on |

Back to back stem and leaf diggrams | 10 the dotted Ines) You can use them to make |

Ollow comparisons of similar groups | 0 : - : : ; : assumptions |

I I

Ollow representations of two sets of data Jan Feb Mar Apr May Jun



https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.ck12.org%2Fstatistics%2Ftwo-sided-stem-and-leaf-plots%2Flesson%2FTwo-Sided-Stem-and-Leaf-Plots-BSC-PST%2F&psig=AOvVaw25U9AugB2SP7G2U16MLpCy&ust=1594386355169000&source=images&cd=vfe&ved=0CAIQjRxqFwoTCJDy5paewOoCFQAAAAAdAAAAABAD

r— T T T e ———— T T T M S e e e e e e e e e —————
I
I

| Histhmmg(H) O visual way to display frequency data Cumulative Freque,mq(H) Cumulative Frequency is a running total

: Uglng PO\(S I I - 5 T Time taken for students to
| Bars can be unequal in width [l Time (¢minutes) |  Frequency F‘:;"q‘:‘lem get to school
I T o Frequency | [ 0<t<10 20 20
| e Frequency Density I 10 < ¢ <20 24 20+ 24 = 44 .
| 13052 <140 2 0.2 I 20 <t <30 30 +30=T4
| 140 < z < 145 5 1 [ 30 < t < 40 12 T4+12 =86 g
I 145 < & < 150 15 3 |: 0=t <50 8 86+ 8 = 94 H
: 150 < & < 160 8 0.8 :l | o<t <60 6 s+6=100 | 2|,

160 <z < 175 9 0.6 II _g'
| | Plot the cumulative frequencies at the 3
: Freauency Densitv — Frequency I I end-point. of each interval
| 1 Y y= Class Width [
| 1 O cumulative frequency diagram is a curve that goes
| . ] 1 up. It looks a littl lke a stretched-out S shape E——
I g II===.=================T‘;:i’isi“jﬁ===
| § I, Quarties and Boxplots(t) v e o pei
| 3 [ ‘
| § | | '
| & | : Lower Quartie(Q ) 257 of the data is less than g
| =, | the lower quartie :
I [} Medan(Qa) 5070f the data s kess than the £y

E
| pelont, am ! e (tl03) 757/of the data s ks tha i
A o | Upper Quarti Zof the data is less than L
| ?@togmms show frequency density on the y-axis, not 1| the upper quartie I
: requency : | Interquartie Range (IR) represents the midde
| The area of the bar is proportiondl to the frequency of : 507of the data
Time

| that class nterval I
| Frequency — I| | Comparsons should include. a statement of average and
| Frequency Density x Class Width | I central tendency, as well as a statement dbout spread
| | | and consistency




CEOMETRY. .. Vectors

|~ -0 - - - - - """"-"""""""""—"—"""""”""”"= 1
What do | need to be abke to do? Heuwords
* Understand and represent vectors Tier 2:

* Vector notation Direction: the line. our course something is going

|1

| I

| I

| I
I

: * Trandlate by a vector [ | Magritude: the magnitude of a vector is its length

| gectors tmurtnpl\ed by a sealor I'1' Resulant: the. vector that is the sum of two or more other vectors

I 4d vectors L' poralet straight. nes that never meet

| Odd and subtract vectors |1 Ter 3

| e V“t‘)”‘?“m " shapes : : Colmn vector: a matrix of one. coimn describing the movement from a point

| ° Vectors in quadriateraks .

| Paralel vectors | 1 Sedlar: a single number used to represent the muttivler when working with vectors
|1

| I
I

Colinear: g in the same. straight ine

b--2 XxXa=-2a

wQ) | e A

e e |
T 1
| Understand and represent vectors [ Vectors show both drection and maanitude } I
: Column vectors have been seen in translations :
| to describe the movement of one mage onto The arrow is pointing in the direction from The drection s mportant to ||
| another starting point to end point of the vector correctly write the vector |
| Movement dlong |
| the x-ais— 4 The magnitude is the length of the vector The magnitude staus the |l
_ 3) B (This s calculated using Puthagoras theorem and | same even  the direction |
tr:’ovement dbong forming a right-angled triangle. with duxiliary nes) changes |
| e Y-axis I
_______________________________________________ —
______________________ Y |
: Understand and representt vectors I : Vectors mutiplied by a scalar |
| Vector rotation DE s ancthes : | I
I way to represent the vector I [ Paralel vectors are scalar muttiples of each other } I
I g Joining the point D to the point £ | | :
I — /=3 (! b-2 xc=2c
| D DE - (—1) | I Muttioly € by 2 this becomes b :
: /4/ oot tre | : The two Ines are parale! I
| E drrection from point D to point E : | b |
I (1 a--1xc=-c :
: Vectors can ako be written in bold lower _ (1) | : a The vectors a and ¢ are ako |
case so g represents the vector 2 | | a paralel O neggtive scalar causes |
L——————————————————————Il the vector to reverse drection |
o ST T T T T T T T T i !
| Odtion of vectors i |
|
I
I

N i :r Oddition and subtraction of vectors
B =(1+—4) :| () b-()

I

I

|

|

|

|

I

I

I 1
I — 5 |
I A AC=( ) I
|

I

I

|

|

|

|

I

(! _p (5T “0\_(5
1 ) a+0)-(11 Zy)=(C)
Look how this addition compares | |

to the vector AC : I a+ (—

/ . 5 || =a—-»>b
The resuttant H;’) + B—C) = AC = (_3) || The resultant is @ — b because the

vector is in the opposite direction to b which
(! needs a scalar of -|




e e e — o — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

Colinear Vectors(H)

Colinear vectors are vectors
that are on the same line

c

OND

A that both vectors share a
/ poirt.

To show that two vectors are
colinear, show that one
vector is a muttiple of the
other (parale))

AB and AC are
parallel

AB and BC both
pass through the
point B

A,Band Care
collinear.

R:2x+4y

Vector Geometry(H) P

(o]

— —r

04 =4 A = —a

- —*

OB =b BO=-h

— —r —

AB = AQ + OB =—a+b = h-a

— -+
BA=BO+004d==bh+ta=a-h

12a + 18b

P\M“\

M is the midpoint of PQ.

Q

—_— 1—)

PM =_P
;Pe

—_— 1
PM 25(12a+ 18b) =6a+9b

Find the vector ﬁd" in terms of @ and b.

T lies on AC such
thatAT: TC=2:1

Find BT

E:n—m

ﬁzEcHSE

— 2
BT:m—l—;(‘n—m)

f— 2 2
BT—m+;n—gm




NUMBER . .. Factors, powers & surds

|- " " " -7 ——= - - - - """ """ ""”"”"¥"=”"="”"-""-""”"”"”/” """/ """ 1
What do | need to be able to do? hegv_«or ds
*  Factors, muttiples and primes Tier 2

I
I
ler & I
Standard (index) Form: O system of writing very big or very smal numbers I
* Powers and roots Base: The number that gets mutipled by a power I
o Negative indices Power: The. exporent — or the number that tels you how many times to use the number in muttipication I
* lIrrational numbers and surds Negative: O vale below zero :
I
I
I
I
I
I
I

||
I |
| ..
|
|« Square and cube numbers : I
| Il
| |
| |
: * Smplfy surds (E) I : Coefficient: The number used to mutiply a variable
|
| Il
| Il
| |
| |
| |
| |

*  Expand singke brackets with surds (E) Tier 3:
* Rationalse the denominator Commutative: an operation is commutative if changing the order does ot change the resutt

*  Expand doubke brackets with surds

*  Rationdlise the denominator with more
complex denominators (E)

* Solve problems with surds

Exponent: The power — or the number that tels you how many times to use the number in mutiplication
Indices: The. power or the exponent
Surd: The irrational number that is a root of a positive integer, whose value cannot be. determined exactly

e e |
TR N | T ]
| Square and cube nompers () Cube umbers @) | : Higher powers and roots |
| Square rumbers SN | ﬁ ﬂ L) B e — e
I - \ o 106 : | & X (numberoftlmes:
| e muttivled by
| " SERHH L4.9.... 36 @ L8 47,64 WO @ \ 5 I I tsef) |
| W4 -dx2xaxdx5x3 s A06-2x2xAx3x3x3 / \ |y ox et |
| (2xax3)«[axax3] X 2x3)x[2x 3] [ax3 9 6 Iy I
I L ox 1 W/ @ 2 /N /N I
X
I Prime. factors can find square roots .~ bx6x6 | I i < fndng the mth |
2{/_ _ @ @@@ | root of any valve I
Lﬁ V144 = 12 () § VZie=6 I |
___________________________________ —— e e —— — ———_——
r--—— - -~ - - - T — === ir-—— - 1
I Zero and nemtlve IYICIIGES : : Powers O'I: powerg [ Other mental stratedies for square roots I
[ V810000 = v/81 x V10000 I
O
I
@3yt =28 x28x23x28 |l = 900 !
a® I ' : : |'“—————-——-——————————,
Ony nurber E = a6 = a6 | : The same. base and power s repeated Use the adation law for indces | : O d CIIII OYI/ SUbe OCI.I on I_a WS |
?WIQ'Ifedkig : I (23)% = 212 axb=3x4 =12 II |
llsetr = = * Mmesn=pam-n ||
=a®0=a’=1 I NOTCE e ffeve |!I_“m”” arn [ am+an-a I,
N (2x3)* = 2x% x 2x° x 223 X 223 : I_::::::::::::::::
ne@aUve sobtions | | The addtion law apples ONLY to the powersl | RUkS OI: SU( dSIHI
|

(2x 3 ) 4= 16x 12 The integers stil need to be mutipied | I

|
|
|
|
|
|
|
|
|
: [ Negtive indices do not indcate }
|
|
|
|
|
|
|
|

|
|
22=47] | e V2 is g surd because it is a root which cannot be |
20— 1 Lookng dt the seqerce. | : Fractional indices(H) 1 determined exactly I
The denominator of a fractional power dcts as a ‘root” _
21— L CmnIf@IZtI\I)eU;jjgimd : | The numerator of a fractional power dcts ds a normal power | : V2 = 141421356 ... which never repedts :
2 I I
| ‘ m ‘ | I
1 - ld=gmn] (e
27 =3 1 an = (Vo)™ ! e |
L _ ‘- e o __ J : |
| e T T T s e e e e 1 VA =VI6xV3 =43 |
| Rationalising the denominator(H) Il |
I more. complex cases, it is vseful to multiply the denominator | | |
| Satkmisi?g sufrds f|s wtherefwe converttthe | by its conjugatte to cancel out the surds in the denominator : : 25 V25 5 I
enominator of a fraction from an irrationa —_—=—=— I
: number to a rational number. 6 6(3-+7) [ 36 V36 6 I
| 3477 B+ (3-V7) I !
| VB _Vaxvz_ Vo | lavetbye= (e |
| VZ VZxvz 2 _18-6V7 18-6V7 i |
: TT9-7 T 2 : | 2V5 + 7V5 = 95 :
0 congate contains the same. numbers, but =9_3J7 |
: [ with the opposite sign in the midde ] 9-3V7 : | \/7 X \/7 =7 I
|
I I I



SIMILARITY, ..

Pythagoras & trigonometry

= e — e ——————— - I ———————————————————————————
: What do | need to be able to do? : | Heuwords :
| * Pythagoras” theorem (find the hypotenuse) I : Tier 2 I
| = Pythagoras’ theorem (find any side) L'\ Enlarge: to moke g shave b I tol b foct |
|« ldentify hypoteruse, opposite and adjacert sides | : Cor‘?stgaeﬁ t'oarCZbi ?h;tafmo:azet(hfrs;x er) by a gen muliple (scate foctor) |
|« Ratios in right-andled triangles | I L |
| | Inverse: function that has the opposite effect |
+ Use trigonometric ratios to find an unknown side length | Ter 3 |
I e e trigonometric ratios to find an unknown dngle | | ko
I o Eeactin sonomelrcal vabes (E) | I Scake Factor: the muttipler of enlargement |
|, Trigonometry in 3-D shapes I | Cosire ratio: the ratio of the kength of the adiacent side to that of the hypotenuse. The :
L. Orea of a non-right-anged triangle I | sine of the complement |
: « Use the sine rule to find an unknown kength : | Sine ratio: the ratio of the kength of the opposite side to that of the hypotenuse |
|+ Use the sine rue to find an unknown ange I | Tangent ratio: the ratio of the length of the opposte side to that of the adiacent side |
|+ Usethe cosine ruke to find an unknown length | : Hypotenuse: longest side of a right-dngled triangle. It is the side opposite the right-ange. |
| <« Usethe cosire rule to find an unknown angle | |
l ]
— e o — —— - — — — — — — — — ————
:Ratio in right-andled triangles ~ en te mde s e sone : : Hupotenuse, adiacent and opposite ONLY rght-anded tranges are ek :
| ako reman the same. | | ’ ODJOCENT s v |
I 2bcm 100 cm . : : OPPOSITE Next to the angke in question |
I 1ac ; L 50 ’ L 30 00rem| 3% || Obaus opposte an acute ange Often labeled It :
| N b || Usefl o bel secord
: ab [a=L g‘ o 007 x I Postion depend upon the angle Obwaiss the longest side :
2 A in use for the question HYPOTENUSE Oways opposte the right angle
L 50100 007014 : : Useful to label this first :
r _—_—_—_—_'—_—._—_—_—_—_—_—_—_—_—:;:::_;:;11—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_
| Tangent ratio: side lendths | | Sin and Cos ratio: side lenths |
| I |
| Tan6 = 0ppos ite side I OPPOSITE Sn6 - oppostte side ODJOCENT CosO = adjacent side I
: adjacent side ¥ x cm hypoteruse side _xem hypotenuse side | |
I I
: Substitute the vales into the tangent formula : : NOTE Substitute the vales into the :
: % Ton34 = 10 I o 12 cm The Sin(x) ratio is 12 em ratio formui I
SE x I HYPOTENUSE  the same as the HYPOTENUSE ~ Eauations might need |
IB = I Cos(90-x) ratio S tosobe |
IS Equations might reed | rearianging 10 sole |
I 10cm arangnglosole | - —— = —
| PO xexTnss -0, | | Puthagoras theorem 50 (Fpgune g | |
es (o oul Tor rytnagoras
| x=_10 . -=48&m I 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—————————————— Z, equal to the sum of the Distarce between coordnates |
| Sin, COS, Tan: OMICS : : D squares of the two shorter Ony length made. from a right anges |
Sides
: [ Inverse trigonometric functions ] o ____ !
I ODJOCENT Label -~ I I anales Because trig ratios remain the. same for simiar : : heu GHQ|€S 0° and 90° |
I 3cm goeryour triange—— I T il be. cobd shapes you can generaise from the folowing |
| O and choose your | | This side could be cakcuiated o — | Tan0 -0 T} ﬁ |
I % trigonometric rato | | l“‘”@ Pithagoras a | |
| s Substitute valbes into | : Tan30 - 1 Cos30 - ﬁ Sn30 = o : : This vale cannot be defined — it i |
I the. ratio formula | 'V3em 2.cm V3 2 V3 mpossble ds you cannot have. two |
: 4cm - 5~ Tar o N : : g0\ (Tan60 = V3 || Cos60 = % Sin60 = > : : &2 andes in a triange :
=lan M T o 1em cm
: Tand- .3 ORI |: o : : = I
— g ; ; I
: | 4 6 =Sn’! oggtositesid_ed |: h . H[ Sn0 = 0 ] [ Sn0 = | ]|
| 6 = Tan Z_ . hUPoemsesl%:lkm |Tm45’1|[(}os45=%][81n45’\%]|| :
, Y (7 oo amertoe | | B 1 cos0- ][(><>s<4o=o]I
: 6 - 36%, | hypolenuse side | : 1em : : |
_______________ 4 - M  —



The angles are labeled with capital ketters The opposite
Sides are labeled with lower case ktters

Notice that an angle and its opposite side are the same
kfter

This version is

The cosine rule is [ a? = b2+ c2—2bc cosA ]

This version is used to cakculdte lengths

b*+ c*- a? ]

it can be rearranged to [ cos A = T

This version is used to calculate angles

a
The sine. rule. is [ =

Cateulate the length BC. Write your answier to two decimal

b __C
sinB sinC

T places
sin 4 yii Hat drawn
o scale
This version is used to calculite. lengths 3.4em
41" a7t
A c
sinA sinB sinC
[t can be rearranged to [ = b = ]
< [ Label each angke (0, B, C) and edch side (g, b, ¢) of

the triange

State the sine rue then substitute the given valves
into the equation

3 Sole the equdtion

used to cakulate angles 2

»C

Use the fom @ = b2 + ¢® — 2becos A to cabubite the kngth
BC? =382+ 7—2x 3 x Tcos3b
BC? = 23.59561414. .. .
BC - 486 cm

Orea of a Triange (H)

The area of any triangle can be calculated using the formula

Oreai of a triande = % ab sin C

it may be necessary to rearrange the formula if the areai of
the triangle s gven and a length or an angle is to be
cakulated

Use the formula

Oreai of a triange = i ab sinC

areae % « 71 %52 sndd

area = 124 cm?

It may be necessary to rearrange the formula if the area of the triangke is gven and a length or an
angle s to be calculated




ALGEBRA. .. Simutaneous Equations

I What do | need to be able to do? 11 heywords

* Use one vale to find another I Ter 2

e lntrod
plrodcton Lo smulaneots equatons Soltion: ai valve. we. can put in place of a variable that makes the equation true
N

* Solve simutaneous equdtions using graphs . )
* Solve simuttaneous equations (no adiustments) ariable: g symbol for a rumber vie don' know et

* Manipuldting equations
* Solve simuttaneous equations (adiust one)

I

I

I

I

I

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

: * Solve simuttaneous equations (adust both) (E)
I

I

I

I

I

I

I

ubstitute: replace a variable with a numerical valve
Eliminate: to remove
Expression: a maths sentence with a minimum of two numbers dnd dt. least one math

|
I
I
I
I
I
* Solve simultaneous equations by substitution (E) I
: operation (no equas sign)
I
I
I
|
I

» Solve simuttaneous equations (one linear, one non-near)

using graphs (E) Coordinate: a sel of vales that show an exact position
» Solve simuttaneous equations (one linear, one non-near) Intersection: the point two lines cross or meet
by equating expressions (E) Tier 3:
* Solve simutaneous equations (one linear, one non-inear) LCM: lowest common muttiple (the first time the times table of two or more numbers match)
| i substitution (E) | |

l : x and y represent vales H it i 3 1
| . Two different variables,
| IS (X, U) a solution? that can be. subettuted o I| Substituting known variables [ 0 Ine has the equation 3x +y = 14 } . :

| an equation I _
| 4 |I Stepha_nle knows the 3x+y=14 3 +y=14 12+y=14 |
{Does the coordinate (1,8) e on the ine y=3x+57 } | pont x = 4 les on that T - 121
I o 111 ine Find the vale for y L0 RN !
I 14 14 I
| This coordindte represents _ y=2 Ly
| x=land y=8 x=4 Jl
| y=ares R i
| 8=3(1)+5 ™~ represert. the same vale |
| 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
I 3 10| 10 |
3y =30
: [ fs (A7) on the same hneﬂ ) v [y ]y 3y = 30 +3y +/ . |
| 7#3(2)+5 Pair of simultaneous equations * y =10 x =20 :
No 7 does NOT equal 6+5 (two representations)
- a
re, ~—~, .~~~ -~ - -7 oo L . T T T T T T T T T T T T T T T
| Solve araphically 1 Solve by subtraction |
I | OGOy (v =18
wome B =4 . I 18 3x+2y=18 I
|[ Y }[ Y X } (;{,4)\Stfhe || 3 x+2};}:10 @y =10 |
I Linear equations are straght nes fom ? I . I
| The point of intersection provides / riersecton ] TRE 2x =8 Y / / -18 |
I the x and y solution for both ; e +2 +2 s / / —10 |
: equations l| s | 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 —4 2y = 6_4 x) =4 :
I hx:Zandy=4 et as ENEaS EMENE NSuH uuas NNma SAEY | »=3 2 =2 vy =3 |
=3
L : I v = | !
________________ B
: Solve by addtion  0ddton makes zero pars 11 Solve by adjusting one 12 :| Solve by adjusting both :
I I [

I - 5 Q5 Y E = I
| 3x+2y=16 16 Il n +j =12 Noequvdent valves ’ :| 2x+3y =39 DO G = 39:
I+6x—2y=2 s ) ”2h+2j=29 I|5x_2y=_7 OO 00 = -7
| 9x =18 20 @ - 29 | o I
| +9 +9 I 24 | | Use LOM to make equivaient x OR y values I
| x=2 PP : : 2h +2j =24 | ‘W | | Because of the negative valves using zero pairs |
| 3x 42y = 16 T 2h +2j = 29 ] [ I| and y values s chosen choice |
| TNy I | I
32)+2 =16 —
I @) 6+ (Zy) - 16 ” By proportionally adjusting one of 29 | 4x+6y=78 +16 I
[ y 6 G =2 I the equations — now solve the | 15x — 6y = —21 $444- I
: 2y = 10 - I smutaneous equations choosing 11 Now sole by I

(y) =5 I an addition or subtraction method | addtion



7 X and y represent vales

| IS (X U) a solution’ that can be substituted into

an equation

Does the coordinate (-3, 9) lle on the curve y = x* and
the straight ne y=2x+ I5?Q

\
This coordindte represents x=-3 and y=9

y:xz y=2x+15
y=9 y=-6+15
y=9

Os the substitution makes the equation correct the
coordinate (-3, 9) IS on the curve y = x* and the

I
|
I
I
I
I
I
|
I
I
I
I
I
|
: straight line y=2x+ 15

|
|
|
|
|
|
|
y = (32 y=2(+15 |
|
|
|
|
|
|
|
|

y

2 x2—x—-12=0

x—4Hx+3)=0

x> =x+12

Rearrange to form a quadratic equation equal to zero

Factorise and solve the resulting linear equations

1 | Solve araphicaly: inear/quadvaticlt)

_ .2
y=x
o 9
The points of Intersection provide the. x and y solutions for 8
both equatiors 7
Intersection at (2, 4) 6
x=2 y=4 5 y=x+2

Intersection at (—1, 1) 4

3 (2 4) s apoint

x=-1 y=1 (-1 s a pont

of intersection

of intersection

The. solution that satisfies both equations is

34210 1 2 3
A2

—2

Determine the variable to substitute
Qj+x*=16
y

(x+4)?+x2=16
x> +8x+16+x% =16
2x%>+8x =0

Factorise and solve the resutting Inear equations

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

Substitute, expand and rearrange to form a quadratic equation equal to zero

I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
: y x=4,x=-3 :
I Substitute the vabes of x into one of the origindl :
| |
I |
I |
I |
I |
I |
I |
I |
I |
I |
| J

2x(x+4)=0
equatiors to find the corresponding valves for y
x+ 12 y = x?
Substitute these vales of x into one of the original equations to find the
y = (4)? y = (-3)2 correspondln@ values for y
y=16 y=9 =x+4
y :@+ 4 y=Cd+4

y=0
The solutions that satisfy both equations are

The. solutions that satisfy both equations are

[x=4andy=16 ] [ x=-3andy=9 ]
[ x=0andy =4 ] [ x=—4andy=0 ]
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