Year 9 Knowledge
Organisers



What do | need to be able

freywords

to do?

Compare gradents

|
|
|
|
|
|
I L]
| = Compare intercepts
|
|
|
|

Ife. graphs

By the end of this unit you should be. abke to:

* Understand and use y= mx + ¢
*  Find the equation of a ne from a graph
*  Interpret gradent and ntercepts of real-

Gradient: the steepress of a lne
Intercept: where two lines cross The y-intercept: where the ine meets the y-axis
Paralel two Ines that never meet with the same. gradient
Co-ordinate: a set of vales that show an exact position on a graph
Linear: Inear graphs (straight ne) —
Osymptote: a straight ne that a graph wil never meet.
Reciprocal: a pair of numbers that muttiply together to gve |
Perpendcular: two lines that meet at a right an@le.

inear common difference by addition/ subtraction

. T T T T T T T T T T T T T T T A e I
| LIHCS Pam“d tO th‘.’, GXes o Qll the points on this ine have. ‘@ can be ONY positive I Pbttm u mX*c QmPhS Q |
| ) a x coordnate of 10 or negalive value rebdgg | I |
i o T“’ 1 3 x the x coordinate then — | |
| /v L fe 6) I : x |[-3]0|3 Draw a tabke to dsplay this |
| + | A Lines paralel to the y axis toke the form x | y | -10] -] 8 nformation |
| Intersection | 1. =aand are vertical [l |
| pons \40 T < il I This represents a coordinate pair |
I N Lines paralel to the x axis take the form y : : (310 |
| | [ \ = & and are horizontal , |
: : -6 B I I 4 7
| . Ol the points on this e have — eq (3,-2) (7,-2) (-2, -2) 1 o You only reed two ponts to form a :
| | Dl a y coordnate of -2 al lay on this Ine because the [ 8 straight Ine |
| y coordinate i -2 4
:::::::::::::::::::::::::::::::JI 5| |
: Oompafe Gradients 3 Pbtting more. poirts helps you decide I
The greater the ] f your cacutors are correct (f |
: y = mx +c . Qfﬂdleﬂtt; t‘he steeper =21 123 they do make a straight Ine) :
y=x e Ine
I t ’ |
| 1 I
| The coefficient of x (the y5x-4 Remember to Jon the ponts to make |
| rumber in front of x) tels us Paralel Ires have the alne |
| the gradent of the Ine same gadent ] |
- o -, -
——————————————————————— “————————————————————————-|
| OOMPW e Intercepts y=mx+c TP;\& mzﬁ (I)f cethe p&nt at I y-merc The equation of d Ine I
| 02 P “hcn re |r\1(e C{OSgegt ey | The coefficent of x (the rumber n front can be rearronged E5 | |
| 4 Y o, Y intercep [|  of X)teks us the gradent of the ine y=c*m :
6|
| ) g%x The coordinate of 4y intercept Il ‘ } The vaive of ¢ is the pont at C=y—mx |
| vill alwaus be (0c) I Y = mx + ¢ ®bich the Ine crosses the y- | identfy winch coeffent | |
| =i Il AW axs Y intercept you are identifyng or | |
I - gt Lines vith the same y- : I y and x are coordnates companng I
: — intercept cross in the same I—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_f
|

7 6‘ \0_ Y plce || | Real ife araphs
E——————— '— —————————————— JI A plumber charges a £25 callout fee, and then £12.50 for every hour. The y-itercept shows the
- . - .- - - "= II Complete the table of values to show the cost of hiring the plumber. minimum charge
| Find the CQUGUOH from a Qraph (| [Fime® ) 1 2 3 8 The gradent represents the
| (ol) , I Cost(€) | €25 £125 price. per mie

- 4 The Gradient

The y ] 5_o y=2x+1 || I real Ife graphs lke this valves vill alwas be. positive because. they
2

I intercept \

I
1
I
1
1
-4 -3 -2 =YO| 1
I
1
1
I

—4
-2
- =3[ -

-4

The direction of the Ine indicates a positive

gradient

A

|| measure dstances or objects which cannot be negative

II Direct Proportion graphs  To represent direct proportion the graph must start dt the origin

box of pens costs £2.30

II When you have O pens Complete the table of values to show the cost of buying boxes of pens.
|| this has 0 cost Boxes 0 1 2 3 8
The gradent shows the Cost (£) £230

price. per pen



: What do | need to be able

: to do?

Il
Il
: : Inequalty: an inequaity compares who values showing if one. is greater than, less than or
|| equalto another
* Solve nequalties with neggtive numbers : : Variable: a quartity that may change within the context of the problem

Il

Il

Il

Il

Il

| By the end of this unit you shoukd be. able to:

 Solve equations with unknowns on both sides

* Solve inequaities with unknowns on both
Sides

*  Substitute nto formulae and equations

* Rearrange formulse

Rearrange: Change the order
lnverse. operation: the operation that reverses the action
Ubstitute: replace. a variable with a numerical vale

I
I
I
I
l S
: Solve: find a numerical value that satisfies an equation

| Solve equations vith brackets (R

Rearranging can also be checked by substitution

Rearranging s often needed when using y = mx + ¢

e Find the gradeert of the Ine 2y -4x = 9
Moke y the subject fist y=4x+ 4 Gradent = 4= 2

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

| | |
I I
| [aca [ ac4a [ a4 3(x +4) =30 | @ i! Lh()dl Make. x posttive first :
30 . 5; number is greater than 11
: Expand the brackets : : & | : A= >17 |
0 O @ | Find the possble range of values I 3 v X I
: 30 - ox + 12 =30 :I |: 2> 17+3 |
7 -12 -12 XAl I 5 x s true for any vae |
| [N - Il || 7 - smaller than -5 |
| . | I Solve 1 -15> 3 |
: o Ixxx ] x ox = 18 H x — -3 4— ) — || I: +3 =3 I
| ; 6 b g3 5] ] 3 o X /s ||
R ——— 73— (A |} St Boger | 2~ 3-6)=20
(TR LU S T 1 5% I
| Equations with unknown on both sides :I Inequaities with unknown on both sides |: RN TRUE/ CORRECT ||
l I s ties s the thod | !
I Soling inequaities has the same. method as |
: W5 S I: equitors | Method 2 Feep the regtive x :
| -23x x | x [ x 24 gl H(x+4)<3(x+ Check it |I 2_>3X > ZZ x 15 true for any vale I
| Il ' N v | I bigger than -5 |
| x+H=24 N |I S +20<3x+06 |I _3%>P |
I -5 A 24 II 2X+20<6 5(‘8*4)<3(‘8+;U II +,5 +,3
| . | Ae-w 5(4)<306) 1|y, ' |
e (I G e Sl
I I /" -20 1S smler than - 18 :| l \ :
: Formulge and Equations ~ Substitute i ualies : | X< %;VEV@:“ gu“ﬁ‘fg di;dr‘g'vd;:e?hz :
ey
| Formulae — all expressed in symbols Equations — include numbers and can be solved K | inequalty :
.
o s s s s s s s s s s s s o s oo oo ks s s === ======
| Rearranging Formulae (one step) || Rearranging 0"'“"“3 (two step) |
: I | In an equation (find x) In a formula (make. x the subect) |
, » Xx-yre I 4x-3-9 S |
Rearrange. to make y the subject | 3 'S 'S
: y | o 9 y J 1 3 43 yeas |
| u-x-z 1 4x - 2 25 |
| . | : - 4x _ 3+ 4 X-a+s |
| y—>»tz—>» X Using inverse operations or fact I L= y |
| . familles wil guide you through I : \ J [
| Y ' X rearrangng formulge I ! |
| | | The steps are the same for solving and rearranging I
| | '
| I '
| | | |
| I
| | '
| I



What do [ need fo be abe

to do?

: |
| |
| |
|| By the end of this unit you shoukl be abe to :
|« Use factors, muttipks and primes I
|« Reason True or Fake |
' |
' |
' |
' |
' |
' |
|

* Reason Olways, sometimes never true
* Show that reasoning

* Make conjectures about number

e Expand binomials

»  Make conjectures with dlgebra

* Explore the 100 grid

ﬁoctors, Mutiples and Primes

P — — — — — — — — — — — — — — — — — — — — — — — — — — — — — — —

I
I
| Muttiples: found by muttipling any number by posttive integers

: Factor: integers that muttiply together to get ancther number

| Prime: an integer with only 2 factors

| HCF: highest common factor (biggest factor two or more numbers share)

I LCM: lowest common muttile (the first time the. times table of two or more numbers match)
: Verify: the process of making sure a solution is correct

| Proof: logical mathematical arguments used to show the truth of a statement

: Binomial: & polynomial with two terms

| HCF — Highest common factor

| Muttipleation part-whole
| \ models | HCF of 16 and 30
@ C 8 1a3k)as
30 | 1235(6)0 1530
6 Common factors are factors two or more numbers share

Qllthree prime factor @ qj l& al, 56/ 45, 54
s oo T ) 124564560

|

|

|

|

|

| b .
| LOM — Lowest common muttiple
: éb | LMo a 2 |
|

|

|

|

________________________ :
Qi i [ True or Fake? Counterexarnpls

| This sequence isn't doubing it
| | Conjecture = is adding 2 each time
| 3

|
|
|
| O pattem that is noticed for many cases - |
|
|
|

[ T Only one counterexample is needed
I The numbers in the sequence J tO d|S|9r’O\/€ a COYU@CJ[U(@

I : (e doubling each time.

| Otwous, Sometimes, Never true.

| | Every value alays supports the statement Exainpks o tn
Examples show the statement being true. and Oond |
F
: I counter examples to show when t is fake N(Zg;‘ﬁvf
l m No example supports the statement rumoers

Common multiples are. muttiples two or more numbers share | | I

_____________________________________________ o
| Show that ! ,Con@ture |
:[ Numerical verification J Show the stages to a solution with numerical vales : | | | M Use rumercal verfication first :
Use pictorial verffication — the representations

I[ Olgebraic verification ] Show algebrac propertes of the solfion I I Even Odd of rumbers of odd and even |
| You may want to use pictorial images to support this | | (2n) 2n+1) I

|
: [" Proof ] Simple. proofs using dlgebra : I M_imi_of_i — 2eg)(gai_aﬂi_€ve_i —===—========1

I Compare the left hand side of an equation with the ‘

I
| right hand side — are. they the same or different? :I I
L M 1/2(3|4|s|6|7]|8]|a]w0f |
oo o= 11 Intemsof m’is used 1 12)13|w|1s]16]17]18]1a|20] |
|EXPW\dW) binomials P [ o ”;aki @iﬁfr&|&8ﬁt&0ﬁs 21| 22|23 |24 |25 |26 2728|2930 :
_ oebra tes I about relationships
2 2)=2 4 3435|3637 383940
l2@+2)=2x+ - [l between numbers i et foul e |
: e Olgebra ties can 1 T 41|42 |43 | 46| 45|46 |47 48|49 |50 |
represent  briomial I 51|52 |53| 54|55 56|57 |58|5a|60| |
I -EH 2
I H expansen x x II POS\UOHS O\f numbers in 61 |62 | 63| 64| 65| 66|67 (68|69 70 I
Has to tesms Postive valves [ I
I l relation to n form 7172|7374 |75 |76 (77|78 |79 | 80| |
:(x+3)(x+3) =2 4 6x49 I expressions 81 (82|83 84|85 86 87|88 8a[a0| |
B I Eg one space to the a1 |92 | a3 | 9 | as | %6 | a7 | a8 | 99 | 100| |
I ) T (gt of I
| The order of the binomial T n+1 I
I mf s fa quadaly. has no mpact on the T The size of the grid for I
I os four terms outcome. Ea 0
4 One row below n generalisation changes the I
which simpified to e (x +3)(3 + x I
| 5 (x+3)(3+x) |
| thyee terms I n + 10 relationship statements |
| I |




to do?

|
|
|
Buy the.end of this urit you shoukd be bk to H
Name 2D & 3D shapes |1
*  Recognise Prisms |l
|
|
|
|
|
|

|

I

: AD: two dimensions to the shape eg kngth and width
I

I

I

: * Sketch and recognise nets
|

|

|

|

I

I
I
I
3D: three dmensions to the shape eg kength, width and height |
Vertex: a point where two or more Ine segments meet :
Edge a Ine on the boundary joining two vertex I
I
I
I
I
I
I

Face: a flat surface on a sold object

Cross-section: ai view inside a solid shape made. by cutting through it

Plan: 6 drawing of something when drawn from above. (sometimes birds eye view)
Perspective: a way to gve ilustration of a 3D shape when drawn on a flat surface.

* Draw plars and elevations

*  Find areas of 2D shapes

*  Find Surface area for cubes, cuboids,
trianglar prisms and cylinders

*  Find the volume of 3D shapes

e gy g g g g g g
| Name 2D & 3D shapes I| Recoomse prisms 0 sold object with two identical ends

and flat. sides

OEmANm /O ‘ i

|

|

|

|

.| |

Circle Square ectange Trionge Zhombus Trapeziom Paralelogyam Hexagon A |
|

|

|

|

The cross section wil akso be identical

I
D @ ﬁ ﬁ @ || to the end faces
é ; A I|
Triangilor D O cyinder atthough with very simiar properties does not

Square based Il

Cyinder Sphere Prism Tetrahedren Pyamd || have flat faces so is not categorised ds a prism
e e e e |
[ — — — — — — ——— — — — — — — — — — — — — ]| [ — | — — 1
| 11 Skefeh and recoayise ets o
: : : Do they have the same ) . :
“at $—s Visudlise. the folding numper of faces? < >
I A I |
| of the net I T
I Wilt make the | : —— Where do the edges |
I cubod vith all sides | . ) Join? ‘ I
I touching ¥ — — , |
: | : Ore the shapes of the A, /> I
| ya faces correct? |
| lem grids help to draw dccurately | | . I
L e S S S
———————————————— 1" S T T - - - -, - ——————n
I P Iang and ele\/auong | | SUVfOCC A Sketching nets first helps you vsusise al the sdes I vo“neg Volume is the 3D space it takes up — dko |
I that vl form the overal surface area knonn as capactty ff using liguids to fil the |
ides E oS
> E ‘ ’ < D] Cownting cubes I
| . - |:| I : [ Front and y 1 - Some. 3D shape. volumes can be I
front side plan 3D Shape | bock Rx7 g Il cakeulated by counting the number of I
| Il bzog oubes and Rx7 g I'l cubes that fit inside the shape |
T - —a i ) |
[ _____ nes et ondsaeves | | : face and doube Bollom  21x6 ] & : : [ Cubes/ Cuboids = buse x width x height } |
_______________ ]
| ‘ |
|wa Of QD SMP@S Q | | —~ For ot shapes = o althe ses I Remember mutiplcation is commutative |
| | \ are the same, so cakulate the Il
I
| Rectange L] Trange | : , ndicaly : : |
| BasexHeigt | | | | % xBase x Perpendcubar height e Cross section . ;
| T — i A
| N [ Wy The areai of the circe | | > |
| Pardlebogram/ Rhombus ; | I / TC X 165t : | |
Base x Pe height : S |
I tpendovr Id‘ I I Cl(currﬁe(eme The width of ths face is the I I Prisms and Cuhders I
I I | € same gs the cicumference Cross seclion = area cross section x height
Il
I Orea of a trapezim Oreai of a circk | | T x dameter x heignt I
| La+b)xh 7 X rodis? I : !_ Helght can ako be described as depth |
| 2, I L = =
I '% I [ 2 x 7o x radus? + 7T x dameter x height ] : : Oreds — square s Greas and vobmes can be |
I : I I Volumes — cube nits ft in terms of pi I
D S P S il



YERR 4 — CONSTRUCTING IN 7D/3D. ..

s %

Constructions & congruency

to do?

By the end of this unit you shoukd be abke to:
e Draw and measure angles

: I
| 1
| : : Protractor: piece of equipment used to measure and draw dngles
: I

I
|+ Construct scale dramings I :
| I
| 1
| 1
| 1
| 1

I
I I

I

I

I

Locus: set of points with a common property :
Equidistant: the same distance |
« Fnd lows of dstance from ports, nes, o iscorectange: (a stadum) — a rectangle with semi circles at either end :
I

I

I

I

I

Perpendcular: Ines that meet at 90°

lnes
« Construct perpendeulars from poirts, iines, Orc: part of a curve
anges Bisector: a Ine that dides something into two equal parts

*  ldentify congruence
*  ldentify congruent trigngles

Congruent: the same. shape. and size

Make a mark at 35° with a pencil
0Ond join to the angle point. (use. a
ruker) e

Draw a 35°
ange

Oll ponnts are equidstant (the same
distance) from the fixed point in the

|

|

|

|

midde |
Z
|

f |

|

|

|

|

|

O peture of a car is drawn with a scale of 130

°o¢t—>»

For every em on my image is
30cm in redl life

The car image s Equpment needed
I The ange Fthe port & n th
Make sure the cross is at the end [0em Image. - Redl Ife : e pont s ‘E e CO((TU The radus s the distance
I of the Ine (nhere you want the o em - 30cm - it can only make ai qua 1( from the fixed point
| ange) = g\Ocm 300cmD s "
I [ Jiedt—>» —_
o L T T T T T R A | T
: Locus of a distance from a straight line : : Locus equidistant from two points 1 Construct a perpendicular from |
I i P I
| Ol points are [ I | a Olnt ° ont I
| f equdstant (the | I 0ko a perpendicular bisector | | Line |
[ i same dstorce) I Because if the points are I | Z 4 I
| from ine [ Joined, this new ine. intersects I
| o |1 it dt a 90° | : Use a compass and draw an oot |
s e | | e that cuts the ne. Use the . we |
| g Equpmert needed |1
I The ends of the Ine are The Ire is straight so a rukr | | \ | | port to place the compass |
| fixed points S is used for the straight ines I | : e th h |
= 7 > eep the compass the same
I /é paralel to your original ine [ I | dtance, v r0n S gour :
- - - - - - - - - I JO‘IY\ the. intersections with a I I new pom{g to make new I
:Locus of a distance from two lnes : : —— : | et ac |
size and draw two arcs from
| [ Tf? 0 ?n tfg 2 héut%;'f } I eah por equdstant from both ponts | : Connecting the arcs makes the bisectorl
is cuts the angke in — Loehpont e e e e
| s == I
| From the ande vertex draw two arcs that | |COHQ"UCﬂt ﬁq()r es I | { if s apont on the Ine the steps are the same } |
I ‘}, cut the fines forming the angle I II-_—_ _———— e ——— —. __I-
| Feep the compuss the same sze and e | 1 Congruent figures are dentical n OOYWUQnt tnm@kﬁs
I 2 ”f ”ewtmg s C"*”ttk:“ tgd‘:;m I : size and shape — they can be
| intersecting arcs in the mi | | reflections or rotations of each ide-side-side
: % Join the vertex to the intersection : | % other Ol three sides on the triangle are the same size
gl Onge-side-ande
COY\StrUCtan Tﬂm@les ';:pgm—y 0 Two angles and the side connecting them are. equal in

and angles are the same size

OCR - KM L
LN L

35cm K 35cm M

Side, Ongle, Ongle Do

Side-angle-side
Two sides and the angle in-between them are equal in
two triangles (it wil also mean the third side is the same
size on both shapes)

|
|
|
|
|
|
|
| two triangles
|
|
|
|
|
|

[ Right angle-hypotenuse-side ]

The triangles both have a right andle, the
hypotenuse and one side are the same

Because dll the angles are the same dand 0C-HM BC-LM

|
|
|
|
|
|
|
|
Congruent shapes are identical — dll corresponding sides :
|
|
|
|
|
|
trianges 0BC and LM are congruent |




| What do | need to be able

| to do?

| By the end of this unit you should be able to:
Idertify integers, real and rational numbers
Work with directed number

Solve. problems with number

*  Find HOF/ LCM

| lnteqers real and rational numbers

0dd/ Subtract fractions
Muttiply/ Divide fractions
Wirite numbers in standard form

| Rational — root word: ratio

Integer: a whole number that is positive. or neggtive

Rational: a number that can be made by dviding two integers

Quotient: the resutt of a diision

Product: the resutt of a muttiplcation
Multiples: found by muttivling any number by posttive integers
Factor: integers that mutiply together to get another number

Dlrected number (R)

' Oddtion

| ‘ Redl numbers:§ stems from 2| (—; of the whole)
I

lrrational rumbers: /2 the solution s a decimal that ‘
| | never ends and does not repeat.

I
L]
|
: (-1+

| The square root of a negative is not a real
: number and cannot be found

I} Subtraction

I
00 @®
I OO:O

______ M

HCE/LCM @ [

1
| is a common factor O\f 61” ] I: Representation for calculation

| Common factors are factors two or more numbers share

| HOE — Highest common factor

I r
I ‘\

HCF of Bard 30 |

| 1 236)9 18

|\ 30 | 1235610 1530

: LOM — Lowest common muttipke

[ LoMofdmd 2 |

P—
[ 9 | 91827 3645 54
'\ 1| a4 46)48 60

|Standard fom @
Ony integer
A xiona o

: Ony number
between | and
kss than 10

LCM - 36

The first time their

.

Zero pmr

A

Genemmt\on

Two — " kft

Generalsation

“Subtract” — means toke
aWay Of remove

000. -3

0O g0

rrational: a number that cannot be made by diiding two integers
nverse operation: the operation that reverses the action

/4

4

This many comns

|
: | | Shacen3 Ezpmt it
arts
| L7 \ 3 x| ANy rons
___________ I X J

X
This many rows

.P‘ultlpfcatlon/ Division of fractions @)

Total number of
parts in the diggram

[ 6x10°+ Bx 0° |

(5% 10°) + (0.3x 103)

2 -3

= 600000 + 00000

- 1400000
- L4ax 10°

H+03 xI°= 10°

|
|
|
|
|
: (_ Remember to use reciprocals
|
|
|
|
|
|

Muttipling by

Represented

a reciprocal
glues the

same

outcome

—
1
@=-1]
. . O =1 |
Mukiplication |
@o0e)000) ~ Tewis |
making I
counters |
into their |
negative 5 |

Yy -R = tuming
Ax-5-6 them over :
Dwisions are the inverse operations |
I
I
§ 0 O
Brackets around negative substitutions helps remove I
cakulation errors I
I
Ji—b=2x5-(-4) =10+4 -4 |
I
I
I
2 Useequudent fractions |
== tofind acommon |
muttiple for both |
denominators I
il



TEAR 9 — RERSONING WITH NUMBE. .. G
\king Percenta

What o lreedtobe bl | Heworss |

to do? Percent: parts per 100 — written wsing the / syrbol
Decimal: a number in our base. 10 number sustem. Numbers to the right of the decimal place are. called decimals
By the end of this urit you shoukd be abe to Fraction: a fraction represerts how many parts of a whole valle you have.

Express percentage change Gronth: to incredse/ 1o gron
Solve. reverse. percentage. problems Integer: whole number, can be. posttive, regative or zero
Solve. percentage. problems (caiculator and bwest: use money with the godl of it incredsing in value over time (Usually in a bark)
non calculator problems) Muttipler: the number you are. muttipling by
Profit: the. income. take. away any expenses/ costs

I I
I I
I I
I I
I I
Use FDP equivalence : : Equident: of equal valle |
Calculate percentage norease and decredse | I Reduce: to make smller in vale :
I I
I I
I I
I I
I I

______________ - 4
. T T T T T T T T T T T T I r— _ ________________________ -
| FDP Equivalerce @ | Converting FOP - @ |
| Percertace :| |
. 100/ = a whole = 100 hundreaths I Thi ko 70 out of 100 I
| 8 I|E — > meas —p Sques ——» —» 0 EU%f idths |
| 5 10 hundreciths 1|00 20100 70 Tundredths’ O
2 \ \ iviabo!
|2 0 ou&) o/f 00 :I king 7 “tenths I
I LB (| | cabubtor 07 |
: 101 it One hundredth || n Be careful of recurring decimais I
| 100 10 (one. whole splt into 100 equal parts) II| = > <0 | comert toa el eg | -03333333 :
3 =0.3
|| oes tenths hundredths | P 4 |
| |I < 00 corverts o The dot above the 3 |
| L | | percentage |
___________________ -

:Percentaqe Increase/ Decrease @

I Decrease , Increase,

|1 Percentage change @
|1
|1
_W | | | | : : 00/ Ol values of
L
L
L
L
L

I

I " pt—>
I

| < >

I

I

I

' . ) change compare
— L —
value
Mutipier 007 + 127 = 112/ Muktipler Percertage loss
100 — 058 - 042 4~ Less than | 100+012- 112 4 Morethan | | ﬁ <100 =375/
_______________________________ |
Reverse Percentages %100

Original value

[ bought a house for £180,000, |
later sold it for £216,000

140/ of my number is
84 Wht is the original
number?

407 of my number s 10
What am | thinking of?

|
|
|
|
|
|
|
|
|
|
|
|
|
, , |
Dif ference in values |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

' |
I |
I |
I |
I |
I I :
' |
| Original Number (100/) Original Number (1007) 1
' & A - K 100/
| [4]4]4]4]4][4]4]4]4]4] |G|6|G|6|6|6|G|6IG\Q}IGI@I@IGII: , , l
: ) N J : I I £180,000 I| I
| 16 84 1 ]
I 407 - 6 Try to scale down to 10/ or 40/ = 34 | Percentage profit
I | O/' 4 | and then scale back up 0/ -6 I : S,
| ) 100/ ' [T Morey made (profit 100 =207
| 1007 - 40 o100 100/ - 60 TR 180000
L



VEAR 9 — REASONING WITH NUMBER

What do | need o be able
to do?

| 0
| 0
| 0
| 0
: By the end of this it you shoud be abe to: | ]
| Solve. problems with bils and bank I
| Slatements : :
| 0
| 0
| 0
: I
| I

Calulate smple interest

Calculate compound interest

*  Cakulate wages and taxes

* Solve problems with exchange rates
 Solve unit pricing problems

Credt: money being placed into a bark accourt
Debit: money that leaves a bark daccount
Balance.: the. amournt of money in a bank account
Expense. a cost/ otgoing
Deposit: an initial payment (often a way of securing an item you wil later pay for)

Mutipler: & number you are muttivlyng by (Miltipler more than | = incredsing, less than | = decredsing)
Per Onrum: each year
Currency: the type of morey a courttry uses
Unitary: one — the cost of one.

Maths

Cost per Unit

number of units

______________ I
-, - T | P VP 1
| Bils and Bank Statements | :Slm ke Interest Morey 500 |
: Bils — tell you the amourt ttems cost and can show how | I For each year of investment the. interest remdins the same 250 |
I I
| much money you reed to pay Meny Price | | Principal amount xInterest Rate x YearN I
| Some can rnchde 4 tota | | 100 150>y |
| Look for diferent units Mk 89 | : Principal amount s the amount invested in the account 100 I
I (s it in pence or pounds) Tea £1.50 | | €9 Invest £100 at 307 simple interest for 4 years 50 H |
: I | 100x30x4 This account earmed £12.0 interest 0 I
| Bank Statements : I 100 =£120 1 ()t the end of year 4 they have £220 0o 1 2 3 4 Yearjl
| Bark statement can have negative balarces ff the money | '::::::::::::::::::ﬁm:g:::::::::'l
| spert is higher than the money coming into the account | :COMpOUHd Interest 300 — |
| || Interest is added to the current value of investment ot the 250 - :
I'l Date | Descripion | Credt [ Debit | Balance |1 | end of each year so the next uear's nterest s greater u
| I 200 |
| SVZ;( Salary £1500 E1500 1 | Principal amount XMultiplier Yéar's 150 :
| Iy 100
: S“Z;t Mortaage £600 £900 11 | eq hvest £100 gt 30/ compound interest for 4 vears . :
I
100 x 1.3% = £285.61 This accourt has £285.61 in total |
: éf{; Bay Morey £15 £915 : : at the end of the 4 uears =57 2 3 2 |
ear
L—— e —— e — e ——— - —————— e e e e —— — —— ]
rm——————_—_——— —r—————————————— v - . . T 1
|Value Odded Tax (VOT) : | Wages and Taxes | : Exchange Rates |
| I : Sdlares fall nto tax brackets — whch mears they | x 1.4 |
| VOT s payable to the goverment by a TR this much each month from their salary I ’ $1.40 |
| business In the UK V0T is 20/ and ¥ N £1 4 RES I
| ddded to ttems that are bought Torable lncome _| Tox Rate I |
| I I £12 501 to £50 000 20% I |
I I £50001t0 £150000 | 40% | | x 200 x 200 I
| Essertial tems such as food do not : : over £150 000 45% | : v I
| inclode VAT QOver time I
| | | Time and a half — means 15 times their hourly rate : | £200 £280 |
| | | Doube — 2 times their hourly rate | | x1.4 I
____________ — — — — — — — — — — — — — — — — — I
r——————————————————————————— = 1 |
+ Dyini When making estimates it is also vseful to use estimates to |
| Unit Pricin |
I R Ny To calculate unit per cost you dvide by | : check if our solution is reasonable |
Il 4 Oanges H cupcokes the cost I [
I £1 £1.20 I} Use inverse operations to reverse the exchange process I
I Cupcakes are the best value as one | | | |
— tem has the cheapest vale | |
| 4 = £1.00 D+ 2 5=£1.20 [ Common Currencies |
: 2 =£0.50 +5 : I Untted Bingdom £ Pounds I
| _ I There is a directly proportiondl I Il United States of Omerica N Dollars |
| 1=£0.25 ' 1=£0.20 relationship between the cost and | : Europe £ Euros |
| I l



What do | need to be able

to do?
By the. end of this unit you shoukd be able to:
»  Solve angle problems

* Moke conjectures with angles

I
L
L
L
L
1L
*  ldentify angles in paralel Ines : :
1L
I
* Moke conjectures with shapes : |
1L
1L

I
I
Parale!: two straight. Ines that never meet with the same gradient I
Perpendicular: two straight nes that meet at 90° '
Transversat: a Ine that crosses at kast two other nes :
Sum: the. resutt of adding two or more numbers |
Conjecture.: a statement that might be true but is not proven I
Equation: a statement that says two things are equal |
Polygon: a D shape made. from straight edges |
Counterexample: an example that disproves a statement :

I

|
|
|
|
: Because dtterndte dngles are 55°
|
|
|
|

l| Because corresponding

I
. I
Because co-interior angles |
have a sum of 180° the |
highlgnted angle s 110° |
I

I

angles are equal the G
equal the highighted angles I | highighted anges are the
are the same size 1 some size S .
| | | | 0s angles on a e add up to 180° co-interior angles can |
I| | | akso be cakulated from applyng attermate./ corresponding I
| | (1 rules first |
_______________ r—————_- - - - _-_-_ —_—_—- - -_T—-_ L —_—_——_ e e e —_—_——_——
l_________________________________________________I
: SO|VIHQ amle probk’,ms Link angle facts to algebra Form an equation State the reason Solve |
| Ongkes on a straight Line " o The sum of angles on a — ol
| 180° 2NN 2x +4x =180 straight Ine. 1 180 © 22+ dx 1800 |
| L 6x = 180° |
I _ . Itesor O x=30° |
| Verticallj opposte S /3\ % | 180 ° The angles enclosed by the I
| Equa I\ um of dngles s polygon :
Qnges around o point A :
: 360° i 2\ /A osceles have the same (umber of sides — 2) x 180 I
I base angles |
_____ - T T T T T iV T
Making conjectures with dngles Mdking conjectures with shapes

Keywords and facts to recall with shape
Oaus

Orea the amount. of space. inside. a shape.
Perimeter: the length around ai shape

Sometimes Reglar Polygons: Ol sides and anges are. equl

Quadrilateral Facts

Proving a conjecture Disproving a coniecture
ugre
Paralebogram
Oﬂ@ 0re conlerexampe | reeced o Eél Ol sdes eq,uao\ siee Opposite sides are paralel
Moy coses ~ dsprove a conecture Oll angks 90 m Onposte angks aro eqyd
‘ Opposite sides are paralel Co-nterior angkes
) =
=) " Ol angles 90
Opposite sides are. paralel \ fite
No parale! lines
Opply the angle rules Test the theory Make conjecture o Equal engths on top sides
Khomous A Equal lengths on bott
The. sum of 180 — 70 —20 =90 The angl that Ol sides equal size Sndq’es 91T onBorem
anges in a 180 —85 —5=190 meels fhe Opposite angles are eqal One pair of equal anges
trande s 150° circumference in

|
|
|
|
|
|
|
|
|
|
: O pattem is noticed for
|
|
|
|
|
|
|
I
I
: 180 — 45 — 45 =90

semi circk is 90°



YEAR 9 — REASONING WITH GEOMETRY. .
Rotation & Transiation

| I
| 1
| ]
| By the end of this unit you shoukd be able to: :|
|+ identify the order of rotational symmetry ||
|« Rotate a shape about a point on the [
I shape I
I« Rotate a shape about a port notona |1
I shape I
: »  Trarslate by a given vector | :
| ° Compare. rotations and reflections : |

Tracing paper helps check
rotational symmetry

| Trace. your shape. (mark
the centre point)
2 Rotate your tracing

original through 360°

back into itseff

0 regular pentagon has rotationdl symmetry of order 5

|
|
|
|
|
|
: paper on top of the
|
|
|
|
|
|

Rotate from a point (outside a shape)

Image: 90° anti - clockwise

|

|

|

| .

| Pont of _,-,-‘ﬁ L | Trace the original shape
[ rotation P "E (mark the point of rotation)
|

I \4 \ T H 2 beep the point in the same
I place and tum the tracing
| ; " % paper

: | I 3 Draw the new shape

| Original

I Shape,

3 Count the times it fits

r-- - - T -
| Rotate from a poirtt (in a shape)

|

I Odginal — | Trace the origial shape.

| SE?:;S (mark the point of rotation)

: 2 Feep the pont in the same
| place and tum the tracing

| paer

I port of - § 5 ) 3, Draw the new shape

I votation ™1/

| ¥ \ ™S

|
| Image: 90° N

| clocknse Clockwise Onti-Clockwise

Rotate: a rotation is a circular movement

Symmetry: when two or more parts are identical after a transformation
Regular: a regular shape has dangles and sides of equal lengths

Invariant: a poirt that. does not move after a transformation

Vertex: a point two edges meet

Horizontal: from side to side

Vertical: from up to down

How far left or right to move
Negative vale (keft)
Vector ) ( 1 )/ Postive value (right)

Notation

How far up or down to move
Neggtive. valve. (down)
Positive value (up)
Transkation (_33)

Y

Every vertex has been trarsiated
by the same. amount

(3)
/< The image has been moved 3

squares to the kft and 3
Original squares up

o Reflections are a mirror image
of the orignal shape

Information needed to perform g

reflection
- Line of reflection (Mrror lne)

Rotations are the movement of a shape in a
circular motion

Information needed to perform a rotation
- Poirt of rotation

171 - Drection of rotation

- Degrees of rotation




VEAR 9 — REASONING WITH GEOMETRY.

Puthagoras’ theorem

By the end of this unit you shoukd be. abke to:

Use square and cube roots

ldentify the hypotenuse

Cakulate the hypotenuse

Find @ missing side in a Right. angled
triangle

Square number: the output of a number muttiplied by itseff
Square root: a vale that can be muttipled by itseff to ge a square number

Oppostte: the side opposite the angle of interest
Odjacent: the side next to the angle of interest

Hypotenuse: the largest side on a right angled triagngle. Oiwaus opposite. the right angle

o Use Pythagoras” theorem on axes

|
|
|
|
|
|
I L]
|
|
|
|
: * Explore proofs of Pythagoras” theorem

L e —_bh e e —_
—_———————e— e e —— —————— — — — =
I
: udres and square roots @) Vs the sque ool syrbol :: Identify the hupotenuse |
2
| O B B E B B E E E E This can ako be wiritten os 6 e \/? ?_86 I :
: ooo oooo Because § x & = 64 :l |
oooo |
: Il 2x2 3%3 4x4 5x5  6x6 77 8«8 4<d  0xD0 :I / :
I
I 4 6 25 36 49 64 8 100 I !
| : |: Hypotenuse |
I Square numbers Iy |
————————————————————————————————— I
———————————————————————————————— iy
I i - |
| Determine if g triangle is right-angled :I The hpoteruse s s the |
| II longest side on a triangle because it |
| If a triangle is right-anged, the sum of the squares of the shorter sides will equal the |I is opposite the biggest angle I
I square. of the hypotenuse |: |
I | [
| 2, a® + b? = hypotenuse? |: |
I i ¢9 a?+b? = hypotenuse? 1 Polygons can still have. g :
I Substituting the numbers into the It N fypotenuse 1L is spit up into
| 32 +42 = 52 } theorem shows that this s a I {riangks and opposte a right |
: 6-3 b-4 -5 9 +16 = 25 right-andled triange I ande :
________________________________ Jl.______________
e ., . T [y e B
| Calculate the huypotenvse | | Calculate missing sides .: | Puthaspras’ theorem on a |
I I
I 6 . Either of the | I Either of the || coordingle axis I
| 3cm S sotsdes | | Hpotense 15cm short ses || '
I A can be | | can be I| y Find the length of the Ine segment |
| ! bbeledaorb | | labeled a or b || 6 I
| polenuse | : a 12cm |I 5 The segment can :
I I (e | bemadentoa
I a? + b% = hypotenuse? I I a? + b% = hypot z | 2 right-angled I
| ypotenuse [ ight-ang |
| | | (! ; triangle by adding |
12%2+b% = 152 | the sides on the
I ) sunstite in the 2,2 2 I I * I| 0o 2l 3 45 67 diaram |
: valoes for aandp 37167 = hypotenuse : I | Substitute in the values you are gven |I 2 I
| 9 +36 = hypotenuse? | : 144 + b% = 225 :| The ine. segment s the hupotenuse :
— —144
| 45 = hypot 2 l I =
I 2 To fnd the. ypoteniuse | | Rearrange. the equation by subtracting the shorter :I a? + b* = hypotenuse? [
| bgpotenuse | : square from the hypotenuse. squared I| — :
— I
| square root the V45 = hypotenuse | | Swaerolto [ b?=111 |I Tre lengths of a and b are the |
| sum of the | | find the kngth I sides of the triangle |
| squares of the 6. 71cm = hypotenuse | | ofthe g1d2 b =111 =10.54cm |I |
| shorter sides | | I I- Be careful to check the scale on the axes |
J ——————————————————————————————



By the end of this unit you should be able to:
Recogpise enlargement and similarity

L
L
L
L
I : Simiar Shapes: shapes of different sizes that have corresponding sides in equal proportion
|
Enlarge. a shave by ai postive SF 1L
1L
1L
1L
1L
1L
1L

and identical corresponding angles

Seale Factor: the muttiple describing how much a shape has been enlarged

Enlarae: to change the size of a shape (enlargement is 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

Enlarge a shape from a point

Enlarge a shape by a fractional SF
Work out missing sides and angles in a
pair of similar shapes

L e —_bh e e —_
Recogrise enlargement & similarity : Enlarge a shape from a point !
Shapes are smiar i all pairs of corresponding sides are in the. same ratio [ Scaled distances method ] [ Rays method ]

I

I

I

' i
| These shapes are simlar because dl I I
| sides are increased by the same ratio I
I

I

I

I

I

I

|

|

|

|

|

|

IBAEE ] e ] !
'lflﬂ ] D mewal
‘ IS |

|

|

|

|

|

|

Enlargements are simiar shapes with a ratio other than | L BN 4J
———————————————————————— al

] Il Scale the dstance between the point of — Mutiply the distance from the centre. of
Il enlargement and each corresponding corresponding vertices by the scale

7Y 1 vertices factor aong the ray

Don't forget that properties of shapes don't change. with enlargements or in ]
Similgr shapes

The two trapezium are simiar find the missing side and angle

A
\ 4

Enlarged by Scale {;S 30 N
Factor 3 o *Q
Every side is 3 times N
the orignal length 6 cm

A

< 12cm >

Corresponding sices idertify 12

| |
I
I =
: : the, scale. factor —=2 Scae Factor - 2
1 I
: g Scale Factor of 2 § || Cakuate the missinaside  Length (corresponding side) x scale factor
§> —
| 2.4 cm : 2cmx2
| 12¢m I x =4cm
I
I
: . Seale. Factor of g § | Enlargement does not change ande size
S — > 9 I
: © o~ |1 Cacubte the missing ande  Corresponding dngles renin the. same
| I 130°
10 cm 25cm I



YEAR 9 — REASONING WITH GEOMETRY. .
Solvun@ ratio & proporlion problems

What do | need to be able 11 eworas
to do?
Proportion: a comparison between two numbers
By the.end of this it you shoukd be abk to: Ratio: a ratio shows the relative size of two variables

Direct proportion: as one variable is mutipled by a scale. factor the other variable s muttipled
by the same scale factor

Inverse proportion: as ore variable s muttipled by a scale factor the other is divided by the
same. scale factor.

Solve. problems with direct proportion
Use conversion graphs

Solve. problems with inverse proportion
Solve. ratio problems

Solve “best buy’ problems

'____________________________:::::::'I_:::::::::::::::::::::::::
I Direct PfOPOV'tIOH Os one variable changes the other changes at | I Conversion Gmphg Compare two variables |
| the same rate. I | I
| o b | L <+— This s always a straight ne because ds one variable |
I Ths s 6 mutipleatie change 1l S el ncreases so does the other at the same rate |
I 4 cars of pop - £240 | : 5 |/ :
50
: 4 cans of pop = £240 12 cans of pop = £720 [ | T mies To make conversions between units you need to find the |
| 8 g : o : I / point to compare — then find the dssociated poirt by I
=< cans of pop = £120 ¢ < Using wour araoh
| Sometimes this is easiest | || Labeling of both axes Usunggga m'f p hpe\ps for decarany [
| This multivler is the same if you work out how much | | s vitdl L i |
| I the.same way that.th one.unt & worth firs | I Shﬁ\tmn@ your conversion lnes help as a “check” for I
| would be for ratio eg | can of pop = £060 I | soutere I
e [ |
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e — — — — — — 1

Exampkes of inversely proportiondl
relationships

Time. taken to fil a pool and the
number of taps running

Time taken to paint a room and the
number of workers

James and Lucy share £350 in the ratio 34
Work out how much each person eams

|
|
| Model the Question James
I Jomes Lucy [TT]
' £350
I 3:4 (I1T1 I
I e e—
| Luey
| Find the value of one EM £350 ~ 7 = £50
| Whole: £350

7 parts to share between D i ‘gopm
| (3 James 4 Lucy i
| Put back into the guestion

Jamas =3x£50-£10

| James Lucg

‘ ) -} )
<A£ 150:£200
|_ Lucg =4 x £50 = £200

T s inversely proportional to G. When T=2 then G=20

)

)

)

+2 X4 :I

< N\ T N |:

T [ a § I
6 40 20 5 H
AU I

X2 +4 |

I
|1 Inside abox are blue and red pens in the ralio 511
[l If there are 10 red pers how many blue pens are

Have a directly proportional relationship

To cakeulate best buus you need to be able to
compare. the cost of one unit or units of

equal amounts
Shor A Shor B

4earsfor £120  3cans for 43p

iEl.ZO +4 i£0.93 +3

[canis £0.30 lcans £031
Or 30p Or 3l

Cost per item

Shop Ais the best value as it is Ip cheaper per

[l there? can of pop
I 1 Model the, Question
I W Blue pens Shop A
5 T111] 4 carsfor £120 3 cans for A3p

[ : ] i

. 4+ £1.20 3+£093
[ D (;86 pat Red pens = 10 pens Cost per Elows 3333 £lbus 323
: : pers pound cans of pop cans of pop

Put back into the question

| I Blue pens = 5 x 10 = 50 pers
11 Ble Red Shop A is still shown as being the best value but

Red pens = [x 10 =

Ao
50: IO)

| | There are. DO Ble Pens

10 pens

pay dttertion to the unit you are cakculating, per
tem or per pound

Best valve is the most product for the
lowest price. per unit



By the end of this unit you shoukd be abke to: Convert: change

Solve speed, distance, time questions

* Solve density, mass, volume problems

* Solve flow problems

o Use flow graphs

* Interpret rates of change and their units

L ————————————— — L ————————

: Speed, Distance, Time

: “Per’ for every speed = distance

| &9 80 miles per hour (mph) time

I Travel 80 mies every hour

: You can use a ; 0 o5 1 2 25

I double. number s

I line. to help you Mies

| cakevlate dstance 0 40 80 160 200

|

|

| ¢ O bodt traveks at a constant speed for 2.5 hours Bar modefs

| ft travels 300 miles can help to

: 300 mies cakulate mph

I ' ‘ Each part is half

| | | | | an hour

| < »  Each part s 60

| 2.5 hours miles

—— - - - - - - - - - - - --—-—--——-——C

: Density, Mass, Volume

I d i _ mass volume = mass

: ensity = volume ~ density

|

I mass = volume Xdensity

|

|

| __ Oreaof cross

I vome of prism = <ection X Depth

| (R

L e o o — — —— —

e ==
Flow probems & graphs

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

Units are important
y Ensure any volume
£ cakulations are the same unit
- as the rate of flow

' Il |
' Il |
' Il |
: Il |
I |
| |1 Mass: a measure of how much matter is in an object. Commonly measured by weight. |
: *  Use dstance time graphs I : Origin: the. coordnate. (0, 0) I
| : | Volme: the amourt of 3D space a shape takes up :
I (1 Substitute: putting numbers where letters are — replacing numbers into a formula |
' Il |
' Il |
' Il |

T o 1~ T T T T T T I
I i Speed, Distance, Time PN |
I - |
g ()
'} Before cakubitions — make sure you dre X 60 I
: | Working in the same units as the speed |
| I
I :
I | Learn or learn how to — distance :
| | rearrange the formular for tme = speed |
| : speed, distance. and time I
I I
| dist. = d xti
: | Substitute in the variables gven RIS T e A :
-
[y g ey ey g ey ey g ey ey
| M~ ,
Distance — Time graphs
| Gradient = speed
| ! Tre steeper a gradient the faster
| ! the speed
| = 2 metres per min Horizontal Ines represent staying stil
I
]
1

w
o

The-dstance coming closer
to home shows the refurn

Distance from home (metres)
N
o

|
|
|
|
| Journey
I /
|
10
|
: Units are
0 mportant
| 0 5 10 15 20 25 30 35 portant
X ) Meters per minute
| Time (minutes)
e e |
—— 1 —— =
| Rates of change & units
: Common rates of change relationships Speed: mies per hour

Exchange rates: euros per pounds

|

|

|

|

| Revist your conversions between units |
Density: mass per volume |
|

|

|

|

|

| of length and capacty
1000

|

|

| _

| L_Mmetres kiometres
| x1000

[



YEAR 9 — REPRESENTATIONS. ..

T
What do | need to be able 1, Feywords
to do?
Probabilty: the charce. that something will happen
By the end of this unit you should be abke to: Relative Frequency: how often something happens divided by the. outcomes

*  Find relative frequency

*  Find expected outcomes

*  Find independent events

*  Use diagrams to work out probabilties

Chance: the lkelhood of a particular outcome
Event: the outcome of a probabilty — a set of possible outcomes

I
L
L
L
L
L
Find single event probabilty : :
L
L
: : Biased: a built in error that makes al vales wrong by a certain amount
L

| I
| I
| I
| I
| I
: y Independent: an event that is not effected by any other events :
| I
| I
| I
| I
| I

Expected outcomes are estimations It is a long term average rather than a |I

predction |I Relative frequency can be used to find expected

II outcomes

On experiment is carried out 400 II

e e e e e e — —— — — — — Ao e d

- -, - - = Mo . - . T T T s - T T T T T T T

| The probabilty scae © ) Sngk event probabiity QH Relative Frequency :

| l
| I I | | | ‘ Probabilty is alays a vale between 0 and | ‘ : | Frequency of event :
mpossible Even chance Certan |

: Oor 0% 05, %or 507 lor 1007 | : =, 1he probabity of getting a ble bul IS'; I Total number of outcomes I

| | /0 o\ T probabily of NOT geting o be bl 54 L |

| > Il (o0 . ' : | Remember to caculate or identfy the overall |

| The morew::[kikz Enczgne;;nt;en mﬁ&ﬂ (tkgey;rtobabmtg it I The. sum of the, probabilties s 1 | : number of outcomes! :

I = (1 will have. @ probabitty closer to | I I Colour Fr Retive ||
| /O o [ | equency

1(o_ o /I/v 9 I The table shows the probability of selecting a tuype of chocolate | | Frequency |

| N2 /I' ——+—+ 1 Dark Milk White | I |

| I Creen o 03 I

I Trere are 2 . | I| 015 035 I |

I ok and 2 There are 5 possble outcomes | [ I Yelow 12 06 |

yelow balk, so So B intervaks on this scake, each | I prunte chocolate) - 1— 05— 035 I |

: they have the interval valve \s—; | : -05 I Bloe 2 0l I

Sameprobablly T S [ |

. 20 |

| Expected outcomes :

|

|

|

|

|

|

|

|

|

I
I
I
| Dark Milk White tines | e Use the relative probabilty to find the
I 015 035 0.5 Show that. dark chocolate is expected I| expected outcome for green f there are
I | 100 selections
| ) ) to be selected 60 times !
| . I Relative frequency x Number of times
|L The sum of the probabilties is 1 0.15 x400 = 60 }: 0.3 x 100 = 30
T T T T T T T T T T T T T T T T T -
Independent events : : Using diggrams Recap Vlern diagrams, Sample space diagrams and Two-way 0 :
A I tables
The roling of one. dce has no impact on the I : O s Wak | Toldl
roling of the other The indwidual probabilties M Bos ) 24 14 53
should be caleulated separately : : s . 2 N -
Tota | 2l 44 4] 100

The possible outcomes from roling a dice

- 1 1N 8 <
e’ e PGS = ¢ PR) =7 I 58
. 6 4 I 3 § 1123 4]|5|6
Q=
Find the probubity 11 1 I S8 [ H | [an [0 [an | o0 on
P(5andR) = =x~= — 2 sl L I
of getling a5 and GandR) = ex7= 52 ” SEN T w[ar|ar|ar|or]er
a red I = |
e e e e e e —— —— —— — — — —— —————— ] ———————— — — — — — — — — — — — — — — — — — —



to do? Quadratic: a curved graph with the highest power being 2 Square power
By the end of this urit you should be abke to: lnequalty: makes a non equal comparison between two numbers

* Interpret quadratic graphs
* Interpret other graphs including reciprocals
*  Represent inequalties

Cubic: a curved graph with the highest power being 3. Cubic power
Origin: the. coordinate (0, 0)

I I
I I
I I
I I
I I
: Reciprocal: a reciprocal is 1 dvided by the number :
I I
I I
: Parabola: o 'v" shaped curve. that has mirror symmetry :

|
|
|
|
|
|
Draw quadrdtic graphs |
|
|
|
|
|

Quadratic Graphs

Substitute the x valves into the equation of your line to find the y coordinates

I

| |
I

I [ y=x2+4x+3 | 7 7\ I
| / . x | -4 { —3\ -2 /-1 0 | 1 ||
I 5 I

) y | 3 \ 0 } -1, 0 | 3 | 8
: If 22 the highest power in your equation \ Intersection with \_/ :
| then you have a quadratic araph I the y axis A |
i il Coordnate pairs for plotting (=3, 0) |
: tt wil have a parabola shape N Plot all of the. coordinate pairs and join the. points with a curve. (freehand) :
I T Quadratic graphs are always symmetrical with the tuming point in the middle |
I I
e e e ——— —— d
S-S - - " -""""""""”"”"”"”"”"”""”7/7""7”"”" I
: Interpret other graphs Reciprocal Graphs Exponential Graphs
Cubic Graphs
| 1 y=2
[ y=x3+2x2-2x+1 ] y==
X

if x3is the highest power in your equation
then you have a cubic araph

- Exponential
r graphs have a

+ + {
Reciprocal graphs never touch i 1 poner of x
the y axis
This is becavse x cannot be O

This is an gsymptote

7

The shaded area indcates dll
The dotted Ine shows that the inequality does not possible. solutions to this inequaity
The shaded area indcates all possivle values of x include these points

| .
| Represent Inequaiities - The sold Ine shows that the inequalty inclodes all - ST :
I the poirts on this Ine ————__47
| Mutiple methods of representing inequalties ° 3t :
| o | yz2x+1 | 1 |
| x <4 T

1 I
| : N |
: Oll values are less than 4 f '] 2 / Y2 |

x D 3 y T -1

| < -O ] |
| o !
| ) |
| I
| I
| I
| I



