YEAR & - DROPORTIONAL REASONING. ..
ot Ratio and Scale

What do [needtobe abke !! Heuwords ﬁm

to do? Ratio: a statement of how two numbers compare

T Equal Parts: all parts in the same proportion, or a whole shared equally
Proportion: a statemert that links two ratios

Order: to place a number in a determined sequence

Part: a section of a whole

Equivalent: of equal value

Factors: integers that muttiply together to get the original vale

| |1
I I
I Il
| Il
| Bythe end of this unit you shoukd be able to: 1 |
|« Smpify any gien ratio I
I« Sare an amount in g glven ratio I
: *  Solve ratio probems given a part : :
| Il
| I
| I

I
|
|
|
|
|
|
|
|
|
Solutiors should be modeled, explained and |
|

solved Seale: the. comparison of something drawn to its actual size I
e o — o — — — — — — — —— A e e e e e e o e  —  — — — — — — — — — — — — — —— — — — — —
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| Representing a ratio For every 5 bous there are 3 girk’ This represents the 5 by Double Number Line :
| This is the “whole” — boys and girfs together ' : - I
: { A \ This is the I
| . “Whole” — |
| . 5 3 boys and girks :
| Y 2 Y J — together
|
L'_ﬁ_ _Ths represents the Dboys _ Ths represertsthe 3ok _ _ _ _ The represents e S0 _ _ _ __ I
| Aor i ot ad Qe T Ratio nlorni) |
| Ol' de'( ) |mPOftht : | Smpﬁum@ ar atlo Cancel down the ratio to its lowest form I |Ratlo m (Ol' n |) |
| - ’ | - ) ) This is asking you to cancel down until the part
I For every dog there arefj cahtjs | I For every 6 days of rain there are 4 days of sun : : recated represerts | :
®™ Dogs Cats .
| ? : I 64 LLITITTTTT ?mi thihb‘t%egt CO{“ MT I'1] Show the ratio 4:20 in the ratio of In | |
| 2 I = i
. parts of o0 Tre
: The o has o be wittenmtre. 1] % ' . m o 7 4:20~ oo |
e ralio nas 10 ve written In the | | For 6 and 4 the biggest Il states that divided by I
| same order as the information is | | HEN 111 factor [rumber that I thspat dto-to |
| gven | | 32 Dj | I | multiples into them is 2) Il *lﬂs EO be | : 5 keepin |
I"eq 21 would represent 2 dogs for 1 | ) [ poporton
| 9 o eve(z \cht XO@S 0 | | “For every 3 days of rain there are 2 days of sun” — when this happens twice the ratio becomes 64 | : g:kfa;e 4 M* the n part does m;;htahvg E:;e;n%rgﬁ |
e e e e e e e e e e e e e e e ———— —— — S S —
Tnte avo ot ant- el foere 0 w00 o o0 awwo . W T T 1
1Units are important: UsefulCorversors - —— ———p —— s i no L |
|When using a ratio — al parts should be in the same. units — — — —
e e b w0 e o I
rrrreee—s—m————— --reee————————-— --reeamm—————————_——- 'l
: Sharing a whok into a given ratio ” Finding a valse given [n (or n:|) : : Ratio as a fraction :
Trees
| James and Lucy share £350 in the ratio 34 | inside a box are blue and red pers inthe ratio 5:1 | 1] Trees Flowers — ——— gl
| Work out how much eqch person eaims 1| I there are 10 red pens how many bloe pens are | | | A & |l
: Model the Question Jomes : : there? : : 5 ' 7 (ITTTTT] I
| James Lucy [TT] Hodel the Guestion Bl pens 1 Fowers |
| 3 : 4 - £350 [ Bue:Red D]]]:l : : ‘ There are 3 parts for trees ‘ Fraction of trees - |
| . Lucy | : — '\ One it : : Number of parts of in group 3 g |
: 4“3: theﬁ‘/;:g oonepat  g350-7-£50 : I ] . ?86,,’222 Red pers ~Opers ||| Totalnumber of pars 0 :
|7 p(a)‘rets to share between D i (;n;opart Put bk o the. abest [ |
- U into the question .
: (3 James, 4 Lucy) : : Bl pers - 5 x 10 - 50 pers : : ‘ Tree parts 3 + Flower parts 7= 10 :
Put back into the question Ble Red =
' Jes - 31 £30- £ (5 | 0 0 O R
James LUCg « 10 . : | Pi I I /\\Ciramferenoe |
|
x50 - } £550| | 50 |O Eed pers = 1x 10= 0pers || ( ___D]_am@_(___: The ratio of a circles |
£ | 5 0 £ 2 0 0 [ circumference to its |
Lucg 4y E50 - £200 | | There are 50 Blve Pens j [ \_/ diameter I

______________ [ e | T DD



YEAR € - PROPORTIONAL REASONING. ..
— Mulliplcative Change
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What do [ need to be able feywords
to do? Proportion: a statemertt that links two ratios

Variable: a part that the vale can be changed

I

I

I

By the end of this unit you should be able to: :
Oxes: horizortal and vertical nes that a graph is plotted around I
|

I

I

I

I

I

|

|

|

|

: » Solve problems and explain direct
| provoten Opproximation: on estimate for a valve
|

|

|

|

|

" Use comversion grapfs fo make Scale Factor: the mutiple that increases/ decreases a shape in size

statements, comparisons and form

I
Il
I
Il
I
I
I
Il
: : Currency: the system of money used in a particular country
I

I

conclusions
*  Understand and use scate factors for Conversion: the process of changing one variabke. to another
length Seale: the. comparison of something drawn to its actual size. I
e o o o o — — — — — — — — — A e e e e e e o e  —  — — — — — — — — — — — — — —— — — — — —
| leCCt PfOPO(thﬂ Os one variable changes the other changes at “ COHV@fSiOY'I Graphs Compare two variables

the same rate

|
I
| n < This is always a straight e because. as one variable I
| . This s a mutpicative change. || é g0l - increases so does the other at the same rate I
| - 4 cars of pop = £240 [l S ' |
| 2] G 50 |
I 4 cars of pop = £240 <, ¥ Kcans of pop = £720 1 T mies To moke conversions between units you need to find the |
| 2 ; f10 ¢S I point to compare — then find the associated pont by |
I i Sometimes this s easiest [1| Labeling of both axes sing your graph |
| This mutipler is the same ff you work out how much |11 s vitdl Using airulr hels for accuracy o |
| I the same viay that this one unit is worth first i Showing your conversion Ines help as a “check” for |
I would be for ratio eg leanof pop - £060 | 11 sotiors |
| Il |
: Conversion between currercies S BE== o B : : Rattio between similar shapes :
| £1=90 Rupees Currercy s dectly proportiond I Ongles in similar shapes do not change I
| For everu £ } I eq If atriangle gets bigger the angles can |
I ; o FIrirEN e I not go dbove 1807 I
| have. 90 Rupees - = I
I i I I
£10 - 900 Rupees |
I CUW@Y\CQ can be. COY\\/el/ted p : I The two rectangles are similar. :
I g Using ai conversion graph | 3o 45m
| i’i ? 7 Convert 630 Rupees into Pounds I 8m |
| 5 00 -~~~ i / | | Correspondng sides o Note |
| ~ £\:%Rwees>2‘/@5o—%=7 [ 2m 45m N | _ Abn m bx Sinpify to the :
I Pounds I same ratio
| 0 £7 - 630 Rupees I: Im (5m Im [5m I
——— e ———_——— L T ::::::::::::::::
| Understand Scale Factor : : Draw and interpret scale diagrams 11 Interpret maps with scale factors :
I . I
I The two rectangles are similar, I I I I -0 100 - 1000 I
| CGzb | I ] m m m I
| o tm : : I mm cm m km :
| 3x15-45 \ I A A |
I This is & multiplcative. change : : 1 x 10 x 100 x 1000 :
| Use corresponding Dissing braih [
8x 15- m| | Thecar mage s ﬂ I : Ratios reed to be in the |
: jéiaelz t{;ﬁ ctglfulate G Il 10cm Image. - Real ife I same. units I
I I o bm: 30m )= [ lem - 250m |
I [0cm = 300cm 4/ < B |
I Seae factor con ako  Biager corres side 1 : : lom ;l5000c:\ 450 x 100 = 45000 |
| be cakuiated by Smaler correspondlng Side I |
I |1 The car i realife : : For every lem on my map is |
! x SF I 5 {0 mage -Red ife 1 25000cm in real Ife I
| oo ding s B dngsce | ~( Lm S0m Di |
| Smal corresponding side ig corresponding side = 7%m 20m I
| -§F : : I :



YEAR € - PROPORTIONAL REASONING. ..
sien___ MUiPing and Dividing Fractions

eywords

I
|
Numerator - the number above. the. ne on ai fraction The top number Represerits how many parts are taken |
Denominator: the number below the Ine on a fraction The number represent the total number of parts |
Whole: ai posttive number including zero without any decimal or fractional parts |
Commutative: an operation is commutative if changing the order does not change the resutt :
|
|
|
|
|

to do?

I

I

I

I

| By the end of this nit you should be able to:
: * Carmy out any muttiplieation or division
I

I

I

|

I

I
|
|
|
|
|
| | Unit Fraction: a fraction where. the rumerator is one and denomingtor a positive integer
wsing fractions and integers |
|
|
|
|
-

Non-unit Fraction: a fraction where the numerator is larger than one
* Solutions can be modeled, described and
eored Dividend : the. amount you want to diide up
Divisor: the number that dwides another number D
Quotient: the answer after we duide one number by another eg diidend- diisor = quotient
R Reclprocat o pair of rumbers thal mulpl togeter toghe | T |
_____ A T T T S T T e ———— |
| Representing a fraction I Repeated addition = muipication by an integer Reust ,
1 When adding fractions with
| M 1 2 A P A 4—— | the same denominator = aad I
, el A B e ‘
| Denominator 0 of parts represented [ 4 X 5 5 5 5 the numerators I
: Numerator 1 | | | | | | How many parts are shaded? |
| 3 1 Imte@er Wht each part represents I
| = | | | | | | [ (Whole: number) | | | | | | 5 . B , ; I
AV Y / 1 - ottt
| Each part | | | | | | L A |
I Number of parts to make p the whole || represents i < 5 - - |
| Penomndlor I ST 2 I | I | |I | |I | I L
| . , I 'y I
OLL PORTS of a fraction are of equal size T o1 2
| Il Each whok is spit into the same. number of parts as the denominator |
______________________________________________ 4
VI S T |
 Multiphing unit fractions 11 Multipking rnon-untt fractions |
I I, | <+ [ Repeat it 3 6+ I
= — Parts shaded epeat | A

I 4_X EN T 2 I E;\i(ie "3 2 this 4_X EN = E :

| many rows
[ Modeled: ™~ | : ~ O X A Modeled: ™~ |
3 Total rumber of I 4 3 Total number of |
parts in the diagram I | 5 parts in the diagram |
I I
I I
I I

4
_________________ - -
F———————————— e ——— r—-—— " ———————————————————— -
: Quick Muttipling and Canceling down : : The. reciorocal when g mitiply a nomter by its recpraca the arswer s abuas 1 :
|| 4 ‘ I3yl =1 Reciprocais for dvision I
I i hl II:e 3 ond I?e 9 have a common factor and | I 3 eg o . Mitplgng by |
| 5 . can be simpified | | i I B 7T =20 areciprocal | |
| 3 ll—+ —3 + —5 = gves the |
| ik Sobing | s I3 5x 4 =204 ]
| Mutiply the numerators _kr -8 [ ! autcome |
| Mutiply the denominators 5x3 B _I | The reciprocal of 315 3 and vice versa :
— - T T e
| e P —— — — — 1
| Dividing an IYII.W by an unit fraction I DIVIdIYIQ any fractions eremver to use recprocak I
1EEEE . | | 2 -3 |
There are 4 quartersin | =+ Mg by Represented |
| | [ whole. I | 5 4 a reciprocal & I
| I Therefore, there are 20 | I gives the = —
I | = 4 = 4 quarters in 5 wholes” | | 2 X i same 15 :
[ | I 3 outcome
I l L) ) |
|| How many quarters Asr — = A0 | |
I arein 17 4 |: |




YEAR & - REPRESENTATIONS. .
oo Working inthe Cartesian plane

What do | need to be able feywords

I I I I
I I
I to do? | | Quadrant: four quarters of the coordinate plane. |
| Bythe end of this unit you should be abe to: | | Goordinate: a set of values that show an exact position :
: * Labeland identify Ines paralel to the : : Horizontal a straight e from left to right (paralel to the x axis) |
I axes | | Vertical a straight Ine from top to bottom (paralel to the y axis) :
I I

I Il I
I I I
| I |
I I I

*»  Recognise and use basic straight ines L _
+ denty postive ard reggiie gradents Origin: I0,0) on a graph The point the two axes cross
e Lirk Inear grapts 1o sequences Paralet Lines that never meet
 Poty=mx+c gaphs Gradient: The steepress of a ine

Intercept: Where Ines cross

e o o o o — — — — — — — — — A e e e e e e o o —  —— —— — — — — — — — — — — —— — — — — — I
______________________________________________ -
I Coordinates in four quadrants K 1 lel to the ; |
| i nes paraiel Lo axes Qll the points on this ne. have o canbe ?NY v‘osmve |
-0xS a x coordinate of 10 or negiive vae
: M Coordnate (x y (6, 4) (! T "T“’ T T Zanaeo vebdng 0 I
C I :
| / From the origin this coordinate is I | / AN 3 9 [
I 6 places dong the postive x | | | ‘ [ P ‘ ! Lines paralel to the y axis take the form I
| axis and 4 places up the postive | Firtersection [ | [, L X = a and are vertical |
y axss 1 points ~_ x |
I I 10 T -6 4 -2 2 4 3 L] 3
I - (0,5) tedbasapnt | Lines paralel to the x axis take the form I
| Ky L o treyas (eanbe | i o \ y = @ and are horizontal I
| Ghasthe A ’ \OM " any rumber) - e |
N s the Wil e abces be aport. | | HE LS Qlithe points on this Ine have g (3,-2) (7,-2) (-2,-2) |
(v, 0) 5 .
| position on the. position on the
¥ axs first s second on the x axis (a can be L - ay coordnate of -2 all lay on this Ine because the I
L _ i any rember) 1l y coordinate is -2 i
------—"—-—"—-—"-—-"="-"="-""="—""—""7"_—"—_—— 1y, - - - T T a
= The value of k changes the steepness
| Recognise and use the Ine u=x ~—- .. i w1 Recognise and use the nes y=kx s e steer :
| Y410 coordnate have the same I |
I , valie I 49353x y-x Notery =x s the same g5 y=Ix :
| . L :
: : . Exampls of coordnates on th e (0, 0) (-3, -3) (8, 9 : | ] 452 Y kX g:e bigger the value of k the steeper the Ine wil :
0 8 4 4 -2 2 4 & 8 1 I ! «?:“““
| (/A | 7 A |
| . The axes scake is important — if the scae isthe | | They wil abwaus 0 The closer to 0 the vale of k the closer the ne |
: same y = x wil be a straight Ine at 450 : | 1 throwh (00) wil be to the x axis :
TN TS v
| Dlreot Proportion using u=kx : : Linesinthe formy =x + a I| | Plotting U = mx * ¢ araphs :
| The line must be straight to be q | |
| drrectly proportional — variables : : RS 5 - x I : 3 x the x coordnate then — | I
I increase at the same rate k 1 LA § =] | EEC Dot oayts |
| [ D y=x-6| 8 EII y [-10] -1 & nformation |
| , | LT |
I : | 587 AASr Ahaas § % g I: This represents a coordinate pair |
| x' V. Ss1'3-0 I
I ’ I ¢ 2 I| I
| Direct proportion graphs alwaus start at (0,0) as they are [ =" S e | | y .
| describing relationships between two variables - n I | o Yo only need two poits to form :
r—_—_________—_—_—_—_—_—_—_—_—_—_—_'; : ﬂg =Xta | : 2 astraght Ine I
I I_Ims WIth mmtIV@ @fadlents I I This is the e Y when s shows {he I I i I
I Ony straight-lne. graph with a || they and x coordnate are [fe ot I(III;IWIIOII ! I 3 Pottrg roceports fepspo |
| nesative X vale. has g I the same 0 ne | I 1 decice if your catuations are |
| ] o 0 egy-x*D| mEagrEIe [ comect(ftheydomokea |
I ! negalive gradent fs the fne y=x moved 3 | I straight Ine) |
| free [ H Pmesupthe@mph|: |
9 Y7
I y=x yrx=1R Il D fos been added (o each I | Remember 1o join the poirts to I
| of the x coordinates | |
| : I | | make 6 Ine
Crnddregtegutets W o __ o __ |



VERK & - AEPRESENTATIONS. ..
o e Representing Data

Variabe: a quantity that may change within the context of the problem

Relationship: the Ik between two variables (tems) Eg Between sunny days and ice cream sales
Correlation: the mathematical definition for the type of relationship.

Origin: where. two axes meet on a graph

I I
o7 | |
I I
I I
I I
: Line of best fit: a straight ne on a graph that represents the data on a scatter graph :
I I
I I
I I
I I
I I
I I

|

|

|

| By the end o this nit you shoukd be. able to:
: Draw and interpret scatter graphs

| Describe correlation and relationships
|* ldentify different types of non-inear
|

I

I

I

|

|

* &

Qutier: a point that les outside the trend of graph
Lantitative: numerical data
Qualtative: descriptive. information, colours, genders, names, emotions efc
Continuous: quartitative data that has an infinite number of possible. valves within its range.
Discrete: quartitative or qualtative data that only takes certain vales
Frequency: the number of times a particular data value occurs

relationships

* Design and complete an ungrouped
frequency tabe

*  Read and interpret grouped tables
(discrete and contintous data)

o Represent data in two way tables

e Not all data has a relationship

2 4 6 8
Age of Car (Years)

X

The axis should fit all the vales
on and be equally spread out

Os one variable Os one variable There is no
Increases so increases the relationship
does the other other variable between the two
variable decreases variables

“This scatter graph show das
the age of a car increases the

The Ink between the data can Vale decregses”

e a - - - - __ |
r—-——--- - - - - - - - - - -y -_— - —_———_—___—_—_—_—_—_—_—_——— 1
: Draw and inerpret a scatfer araph . - | | Linear Correlation |
I Age of Car (Years) /:\ 4 6 8 10 E = : i x I I 3 * aE s X g X I
N o [ g * §3 1% x = R I

I Value of Car (£s) 7509 6250 | 4000 | 3500 | 2500 % g ] % | | 'g X gg % é X X 5 X I
: - 7 - _§—> § i x < 1l 8 | X 2% ' X s g X x I
e This data may ot be given in size order & g ] | Nufnber of apptes Nurber of ups of offee. |- Lengih of thufnb nail |
l. The ddta forrgm mfomatm pairs for the scatter graph S mEum I ! l : | Positwe Correlition Negalive Correlation No Correlstion |
| 10 | | |
I [ |
I [ |
l I |
!_ [ I

be explaned verbaly
= .. T T T~ W, T e T o I
I The lire of best fit I, Using a line of best fit s e e e or
Ine of best fit to predct information
I The Line of best fit is used to make estimates 5. | outside of our data |
about the nformation in your scaitter graph R X% I | g **Ths s not aas useful — in ths |
| T £3 | | loterpolation s using the ne of best example. you cannot score more. |
| | [resodon e b o best it DOES NOT reed to et of ol | | fittoestmate vabes rnede our data £ that 100/ So revsngfor bnger |
| 0 through the orign (The port the | pont § can not be estimated™* |
| aes cross) ft 15 only an estimate | | 4 |
I There. shoud be. approximately the because the Ine is eg 40 hours revising predcts a §
| same number of points dbove and designed to be an average | | percentage of 49 & I
below the Ie. (it may not go through representation of the data | This point is an “outler” |
| any ports) | 20 40 60 80 iggn outler because it doesn fit |
I w: “;e exends across the whok s ahais o straight ine. || fme seeniprRCESRa O th model and stonds apart from |
| o | L the data I
e — r~——— - " ——"——"—————— 'l'_____.___.________l
I UngrOU@d Daiti| e tabk shows the number of : | GrOUQP_,d Data K we have a brge spread of data it s | : Repfesentlm data in tWO‘WaH tables |
| Siblings studerts have. The better to group it This is so it is easier 1o look for a trend Form | Two-way tabes represent dscrete information in a visual way that alows you
The f I I I
| number of times dn GNSWers were |grows of equal size to moke comparison more vald and spread the | to make conchsions, find probability or find totaks of sub groups
| event happered 312203411202 |l | groups out from the smalest to the largest vae | Trere are 5 green I
| | There are 2 green hapes |
I 2 people had O sbings This means therf I < [Cost of TV (£) Tally T : | D O squares \ |
are 0 sbings to be courted here ¢ | S8 o |[0-1s0 ™ 11 7 quares | Circles | Totl
I Number of siblings | Frequency : I 3 % § 151 - 200 THL THL | 1l I : O O Green 2 3 5 :
I 0 2 0 | | g S |[2o0-20 . 5 | D D [ | ‘ 3 |
= 5 ) 4 4
: ] 3 3 | | = 251-300 | 1l 3 I : O Totd 8 |
2 - 2+ A+ 2+ AR Ax4-8 | | We do not know the exact vale of each tem in a group — so an | | _ The 5|
: 3 2 3+30R3x2A-0 | | estimate would be bused to caculate the overall total (Mdpornt) | | Using your two-wau table \ten;exr?;zmi |
4 1 4 \ o |
| P e 3 6 | : s 3 x 1 Frequency I | To find a fraction |
| people have Ssbings sothere are 6| 1 5 & 5 g Weight(g) | | eg What fraction of the tems are red? 3 red ttems |
| Best represented by sibings in total | I %‘ % fgB8==2 eq ths growp | | but §itemsintotal = |
| dscrete data (Not OVEROLL thereare. | | | é £33 so<x<eo| 3 noles every weight | 8 Hierkaing Use wor fracion |
| aas a number) 0+3+8+6+4 | | 8 E‘é § S [ [S0=r=T0/g S b‘@‘t@e’ thd“t G&h@ w | | decimal percentage. equivaknce |
| Sbings - Alsbings | |1 =2 S I | kronedge |



YEAR & - REPRESENTATIONS. ..
N Tables and Probabiity

What do | need to be able
fo do?

By the end of this unit you should be able to:
Construct a sample space. diagram

Outcomes: the. result of an event that depends on probabilty

Probability: the. chance. that something wil happen

Set: a colection of objects

Chance.: the lkelhood of a particular outcome.

Event: the outcome of a probabilty — a set of possibe outcomes

Biased: a buil. in error that makes all values wrong by a certain amount

Union: Notation "U” meaning the. set made by comparing the elements of two sets

Find the probabilty from two-way tables
Find the probability from Venn diagrams

| |1
| I
| |1
| Il
I ] I I
: »  Systematicaly list outcomes : :
| I
| |1
| Il
| I
| I

_______________________________________________ -
: This is the set :
| The possible outcomes from roling a dice notation to list the I between the { } are |
I g : : ' outcomes S = a, the possible I
I s g 1]12]3|a|s]|s outcomes I
: b e ) S5 [ an [ o [an [ on [ on :
mpk space diagrams provide 6 S G
| fggt:r’w ng o dlzpw e[ farfar]arfor]er S-{ W2 3 4H 5 GH T AT, 3T 4T, 5T, 6T |
| outcomes from events 2= I
. ]
- === 1
: PfObiinU \Cl'Om Sample Space What s the probabilty that an outcome There are three :
| The possible. outcomes from roling a dice has an even nomber and a tak? eve:/numbers ?clﬁl: Numerator: |
© i : ‘ I
: £ 5 T2l 32156 Thsistheset PE b dTak) = 3 the evert I
| S S rotation that _—¥ VeNn numoer and 1 aiis O o
| o £ HO) A ] [ 34 ) 4K | Of | o represents the 12 Deromnator |
5 4 I R o the total number
I = @ - @ ol O queston P n betveen the  )'s There are twelve  of outcomes I
| &8 the event asked for I
| == possible outcomes |
T I
| Probabilty from two-way tables meeet 1) Product Rl |
I |
| Cor | Bis | Wak | Totd | P (Gilwak to school = 21. I |
| IO_O I| The rumber The number
| Boys [ I 24 4 55 :I of tems in X of items in :
. - |
IEICNEN € )| 47 N et 1} 2 avert b |
t
Total | 21 |44 | 3 Lo el
: C ) — The total number of tems I I
_________________________________ e _____
B L L L e b et
: P(Obabm’u ﬁ’om Venn diaq’amg 100 students were. questioned if they played badminton or went to swimming cub

40 wert swimming, 25 wertt to badminton and [ went to both

| This whole curve includes
| everyore that went This whole curve includes

Simming Badminton everyore. that wert to

|
|
|
|
|
| SWimming
| Because |1 dd bot% - badminton P() mming) :
| caculate just swimming by o | Becase 11 dd both we Ust swimming) = A9. |
| 40- 11 calculate just badminton 100 I
: by 25 - Il |
The intersection ‘ I
: represents both™ | 40 ‘1\ The number outside represents those :
|

Swimming GND baaminton that did neither badmirton or swimming 100 — 29— 11— 4

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



YERR ¢ - RLGEBARIC TECHNIQUES. .

What do Ineedtobe able 11 h@_vords
to do? | Simpify: grouping and combining simiar terms

| I
| I
Il :
By the end of this unit you shoukd be abke to: | | Subsstitute: replace a variable. with a numerical valve |
Form Expressions : : Equivalent: something of equal vale |
Expand and faclorse singe brackels - Coefficient: a number used to muliply a variabke I
Form and solve equations | | Product: mutiply terms |
Sol t th bracket: ' ' , .
Rz;fegefr:)talgiumtleg e : : Highest Common Factor (HCF): the biggest factor (or number that multivles to gve a term) :
Form and soke, inequallties | | Inequaity: an inequaity compares who valves showing if one is greater than, less than or I
' equal to another |

| Form expressions For unknown variables, a letter || Directed numbers
| s normally used in s place
| More than — GDD

| Lessthan/ dffference — SUBTROCT

egdmorethint ———» t+4
Blssthank ——» k-8

2 4 X

‘ ~NalhO O DK
3 3x2x |3x4 % 0 0

bx 12 0 E %

I
I | -
I | .
I | > -
: Only similar terms can be grouped together : _ _
| eg find the perimeter of this shape | o X+4 K+4 A&+ 4 Dffferert
|t (Perimeter = length around outside of shape) | e@_a Sandb =4 » | P | alx | Y | a1 | P | 4| representations of
| trdte l+te2ts | —> 6+2 ||“'““”5X’5 L o 3004) - b+ 12
| A+ T bra=2+-5--3
i_________________ ______________________________________ ====================|'
| Factorse into a single brackel B¢ + 4 11 Sole equations vith brackets 3(x+4)- 30 |
I
| " - [V 2 [ s [ x4 3(2+4) - 30 I
| b+ 4 IAf «— andcg\"amfmt]hgi?;hldwest 1L 30 ( ) Expand the brackets |
I I I x| x|4fx|x 4] x]x]|4 I
| 2+ | 1 |||3|OI|I| b+ 1= 30 I
k X+ |2 =
| I . |
I The two values muttiply together (ko the area) of the rectange : | G [ v -4 -4 ?ﬁf&uj& Lii\%ﬁguéragwr |
| Note | I 30 -« fraction or decimal :
I &+4 = 4(;2><+[) B4 =4x+ Q) |I x. ox = 1§ O
| Th s foctorsed bt the. 11 ] ||5 <] -6 -6 x=3 o, :
| HCF has not beenised 1]
e — e |
e | = TP Ir~ . T T T T T T |
| Simple Inequaities Form and solve inequaities Olgebraic constructs .

Expression
0 sentence with a minmum of two numbers and|
one. maths operation

! i
< kess than < Less than or 1 Two more than treble my
equal to e rumber s greater than |

> More. than > More. than or I
th - th Il Find the possible range. of vales

Il v v2e37 )
The biggest the valve can be is 18 1] 3x3+d=ll 0x3+d-32 g areaof arectonge O =bxh

______________ T T |

©

1L

1L

| L

| L
: | : |
| equal to I : | Equation :
: x <10 Il om s % 0 — | |: 0 statement that two things are equal I
Say this out lovd Il I I
| \_"x s a vale less than (0° Il 3¢ >l L Tem I
I 0 1 SO'V@ (| 0 single number or variable |

>X

: et 0 Say ths ot oud ” (o : : ldentity :
| represent the same 10 more than the vale 1 (>3 11 On equation where both sides have variables |
| valves Il Check I : that cause the same answer includes = I
| x+a<a0 I I Formula '
I e+ 2 bss th o 20 1 This would suggest any value bigaer than 3 satisfies the | | |
| Xmimlge s than or equatto statement ||Q rule written with all mathematical symbols I
| ¥ I



VEAR € - ALGEBRAIC TECHNIQUES. .

@nhisto_maths

I

I
| todo? 1
| By the end of this unit you should be able to:
I« Gererdte a sequence from term to term I
| or position to term rules :
: *  Recogpise artthmetic sequences and find I
I the nth term |
| Recognise geometric sequences and I
| other sequences that arise |
I | | number

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

| Linear and Non Linear Sequences

| Linear Sequerces — increase by addtion or subtraction and the same. amount each time

| Non-inear Sequences — do not increase by a constant amount — quadratic, geometric

| and Fibonacci
Do not plot as straight ines when modeled graphicaly

The dfferences between terms can be found by addition, subtraction, muttiplcation or
diision

Fibonacei Sequence — look out for this type of sequerce

ol I 2 358

Sequence: items or numbers put in a pre-decided order

Term: a single number or variable

| Postion: the place something is located

Linear: the dfference between terms increases or decreases (+ or -
Non-inear: the difference between terms increases or decreases in different amounts, or by x or +
Difference: the. gap between two terms

Orithmetic: a sequence where the difference between the terms is constant

Geometric: a sequence where each term is found by muttiplying the previous ore by a fixed non zero

Seq,uences

) by a constant valve each time

equence in a table and graphicaly
Posttion: the place in the. sequence
™S 3
] The termin
| | | position 3
has 7 squares’
3 5

I

I

I

I

I

I

I

7 I

Term: the number or varidble f |
(the rumber of squares in each image) I
I

I

I

I

I

I

I

I

\ natabe | position | 1 | 2 | 3 :E Z t
Each term is the sum of the previous two terms / LI\_ Term 3|5 |7 § al ) !
y, g,
- CTTTTTTTTTTTTTT/T oadived
| { ) a ! o1 2 3
SCQU@YY}CS rom alo;ebmlc Ules Ths s susstiion Because the terms incredse by the same addition each time this Pasition
3n+7 3n2 +7 is Inear — ds seen in the graph
—_—— e e —— —
/ AN T T T T T T T T T T T T e e -
; Msconceptions and comparisons
This wil be inear - note the single This s not Inear os there s a Complex a|0ﬂb(al0 rules I
power of n The valves increase at a powier for n
constant rate 2!’\'2 (Qn)l

I
I
I
I
I
I
I
Substitute the number of the term you are looking for
: Jn - 5 in place of
€9
: Mterm=2()-5--3
I
I
I
I
I
I
I
I
l

Mterm=2(2)—5=-|
100" term = 2 (100) =5 = 19D

Checking for a term in a sequence Fom on equation
ks 201in the sequence 3n — 47

~ 3n-4-20I

o Term to check

Olgebraic ru\e
Soling this wil find the position of the term in the sequence
ONLY an integer solution can be in the sequence
Finding the alaebraic rule

Thssthed 4 8 I;z |6 ;20...“

times table
4n R

7 ” |5 M 22 <+— (differerce —but s 3 more than
the original sequerce

4n+3

—

|
|
|
|
|
|
| This has the same constant
|
|
|
|
|

2 times whatever n squared is A times n then square the answer

I
|
|
I
I
|
I
| ¢
|
I
I
|
I
|
|
I

€9

Mtem=-2x B=2 Ple - (2x | =
2lterm = Ax 2= § = Eﬁrm ;
100t term = 2 x100%= 2000 100™ term = (2 x100 = 40000

€9

Mterm=1([+5) - You don't need to

n (n * ) Xterm=2(2+5) - expond the
100" term = 100 (100 + 5) = 10500] ~ expression

|
|
|
|
|
|
|
=(Ax A= 16 :
|
|
|
|
|
|
|

|

|

|

I

I

This is the comparison |
(difference) between the :
|

I

I

I

This is the constant
dfference between the terms
in the sequence

origihal and new sequence
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@nhisto_maths

Indices

______________ e i
| What do [needto be able || Feuwords
: to do? | : Base: The number that gets multipled by a power
| Bythe end of this unit you shoukd be. abe to: : | Power: The exponent — or the number that tells you how many times to use the number in multipleation
|+ Odd/ Subtract expressions vith indces | | Exporent: The power — or the number that tels you how many times to use the number in muttiplcation
|« Mutiply expressions with indices | | Indices: The power or the exponent
|« Duide expressions with indices | 1 Coefficient: The number vsed to muttiply a variable
I« Finow the addtion law for indces | : Simpify: To reduce a power 1o its lowest term
: * Hnow the subtraction law for indices : I Produet: Mutiply
e e T
I l--"- Y " === ———-—-
| Oddition/ Subtraction with indices | | Multiply expressions with indices
| Gl o Eoch | | 4y 3 Htxat
| 24 dvh 0 7 ach square X o0 X
I 2& iﬁ go0 represe:tgzﬂand :: =4xbx3xa =hxtx9xt
| T T edch cube = _
| em  Term OO0 opesonts : : = 4I;>l< 5b>< bxa = Dx qu txt
I Expression W = a = 40t
: Only simiar terms can be simplfied | |
| If they have different powers, they L
| are Wnlke terms : | bt x 3p2
I |: =2xbxbxbxbx3xbxb Trere are often
| Il =2¢3xbxbxbxbxbyxb misconceptions with this
| | 0 O I I = cakulation but bredk down
I O+ ot — [ — | : = 6’ the poriers
: O Yo e e ]
I T
l I | Oddition/” Subtraction laws for indices
:5x3+6x4—5xg+x4—> ZSF@@’%E—PQX2+7X4| : tion b for ndice:
I
| FaaD | 3y 34 37
I I 1=(Bx3x3x3x3)x(3x3)
pylpteylepiuyluptuylnpiuylupiuyluptuyiupiuylpiupluptupiuptupiupiuptugll | ' !
| DIVIde QXPI'CSSiOY\S Wlth V\dlC@S I | The base rumber s l the same so the terms
| — : I can be simplfied
| 24 AxAxAx 3 A |
I — . . — I | Oddition law for indices
I 30 AXZX XD 3 N
| | : a m X G n = a m+*n
|
|5a5bf?l 5x.4 xaxaxkxk a_;‘:I
! T gy | 3
L Babt  3xFXaxbxSxbxbxbxb :I Pprxr — 3
| |
| H 3x3x3x8x8 _, 3> _,3°
| Cross carceling factors shows cancels the expre
| 9 WS Canc Xpression : I Xy 3 30 |
I I
: : : Subtraction law for indices
712 This expression cannot be. divided

I %A&t@_ (cancelled down) because there are : : am=gN=qm-n
: 5db no common factors or simiar terms I
| 2

|
I B



YERR € - DEVELOPING NUMBER.
— Fractions & Percentages

* Increase or decrease using multipliers
* Express an amount as a percertage
*  find percentage change

Growth: to increase/ to grow
Integer: whole number, can be posttive, neggtive or zero
Invest: use money with the goal of it increasing in valve. over time. (Usualy in a bank)

______________ _ —_— T __

I
| What do [ needto be abe || heunords |
| to do? | Percent: parts per 100 —written using the / symbol I
| ——— | | Decimal a number in our base 10 number sustem Numbers to the right of the decimal place are caled decimas I
| By the end of this unit you shouid be able to: | | Fraction: a fraction represents how many parts of a whole value you have |
|« Convert between FOP less than and | Equivdlert: of equal value I
: more than 100 | : Reduce: to make smaler in vale :
| : I I
| I | |
| I | |

| Convert FOP (R ] ” Eraction/ Percentage of amount (R ] |
| 70 This akso 70t of 100 , 70 hundreaths 11 — |
| i —> e _:O';%ngth{—b —> .07 | Fmdgof £o0 [ERIZRem [ea]ed] |
X un , «—>
I Using a 1 ,[OO = 7 ‘tenths’ : : £36 |
I 07 Remember Remember |
| cakulator i ‘ Be careful of recurring decimals 5 07 of £60 - £6 i 360/ - 06 |
| m eg | 03333333 | || 7607 50/ of £60- £30 5 |
| -5~ = $=D |Comert to g decimal 5 - (;'3 [ 607 of £60 = £36 607 of £60 |
| Tre dot aboit the 3 I - 06 60 I
This will give. you the answer \ 100 converts 0 -£36 |
in the simplest form to a percertage T
|_ _______________________________________________ I
| | Convert FDP < and > 1007 :' Percentage decrease: Muttivliers Percentaoﬂ increase: Mutipliers |
4 V4 I
: 100 hundredths Gl 40;%“&&“ :: < ‘O/ > ” < = > >
entns
| et e [ Wz | |
: 140 hundredths : : 427 Decrease by 587 ” Increase by 127 |
U
ooy | Hents 1 1 :
H eoso | Il 1007 - 58/ =42/ Mipler || 100/ + 12/ - 12/ Mitipler |
1| - 140 | 100-058-042 4 Lesthon | 100+0L- (2 4 Moethn| :
I

e — — — — — — — — — — — — — —

: Express as a 7 - Non-cakulator Percent — per hundred || Express as a 7 - Cakculator

[
I ® @ @9 | 7pereweny 0aeorange | Ths mears that 70 per every 100 I] Rosie e
aeoange 70 707 3

I

I

I
I 000 7 I = !
| oo 0 100 TREE = 3. 433333...7 |
I 1 3_0-—>|:,—>50—>x|oo—>43/ |
I 27 per every 50 shaded | 94 per every 100 shaded 0 — :
I Al 4, 547 I This the same. as |
I 50 100 1 Can't use equivalence 13-30
| I easiy o find ‘per Decimal percentages I
| | Denominator 100 || Equivalent fractions | I hundred’ are stil a percentage :
- e e ————————_———
'- __________________________________ O —————
| Percentace change || Choose appropriste method |
| I bought a house for £180,000,1 I pprop |
I | bought a phone for £200 lter sold it for £216000 Il oq |
| QO year later sold it for £125 | |
I 1007/ [ The language. and wording of |

00/ , L ) | the question is the key

| ’ . Oll values of change [ £180,000 | I I
| | £200 | 4~ compare to the | [ | Il |
| £125 [E— ORGINOL vale e | |
| Percentage bss Percentage profit | Have. you represented the question in d |
I D00 - Differerce invae . « 00 —¥ 36000 W b model? |
| 0 100 -375% Origindl valve Money made. (profit vabe) 180000 «100-207 I Can you use a cakulator? I




VEAR 8 - DEVELOPING

@nhisto_maths

'Whatdolneedtobeable

NUMBER, ..
Standard Form

I to do?

By the. end of this unit you should be. able to:
White numbers in standard form and as
ordinary numbers

Order numbers in standard form

Odd/ Subtract with standard from
Muttiply/ Dwide with standard form

Standard (index) Form: O system of writing very big or very small numbers

Commutative: an operation is commutative if changing the order does not change the resutt

Base: The number that gets muttipled by a power

Power: The exponent — or the number that tels you how many times to use the number in multiplcation
Exponent: The power — or the number that tels you how many times to use the number in muttiplcation
Indices: The. power or the exponent

Negative: O valve below zero

Use a caculator with standard form

amxan=am+n alﬂ+aﬂ=alﬂ‘n

" I .

: Posttive powers of 10 ' 1 Standard form with numbers > | || Neagtive powers of 10 |

R I I

I bilion — 1 000 000 000 | Ony integer |
| e | Ony number 10 1 1 1 1
| 0% 0x 0x 10x 0x10x 0x10x 10x10- 10° | between tand A xlO"‘/ :: 0.001 * = 06 006 :
| Oddtion rule for indices 107 x 10° = 1020 :: ess toan 10 I| [x — o000 10! 0° ® [0 04 10 I
| | I
) @ )
| Subtraction ruke for indices 107 - 10° = 107 :: Exarmpe Non-exampk. || [x 103 /f PO I
TN
- al 32x D¢ (ogx 0+ I
r---—- - - - - —-—-—"— - - - - |: =32x10x10x10x 10 \")( || Ony value to Negative powers do not |
o - the power O
| Numbers between O and | :I - 32000 5.3y (00 :: s - | indcate neggtive sobtions :
1 1 1 |_
| 0.054 1 o o o T _—_—_—_—_—_—_—_—_—_—_—_—_ ___________________________________
|-54x10% "0 0 |0 | o | Order numbers n stondard fom | o | 0 | o e 0 |6 | o | o]
| 1l
| 0 e A 4 -2 2 0 -l Look at the power first
I :: 6.4x 10 A4x 10 3.3x 10 L3x 10 will the. number be = > or < than | :
| O neggtive power does not mean a negative Il 0.064 240 | 0.13 Use a place vale grid to compare the |
I answer — it means a number closer to O numbers for ordering
|

_______________ _||_______________________________.l

r------------------------—"-"=-"—-—""—"/7""7"""""7""—-"————— = |
; Tip: Convert into ordinary numbers first and back to
: Meﬂta| CGMGUOHS : Oddltlon and SUbthtIOn standard from ot the end :
41000 @ 1°x® !

| 6.4 x10°x1000  Not in Stardard Form 1 |
- 6.4y 102x 103 =24 x 10° Notin Standard Form|| Method | 6 X |05 + 8 X |05 Method 2 |
| Use addtion for indices rule —

= 0.4 x10° Ly I 600000 + 800000 =6+ gxl0° |
| ———— = A4 x 10'x 107 use addtion for || 00000 iy 1 |
I = 2.4 x 10° indces e [l This is not the - } . I
! 2109~ I L O° final arswer W00 |
| X Divide the valves cementer the oot for Sarcrd | = 14x10° |

=2~ 4)x |O3 emem loyout for orm | More robust method
| : | I Less room for misconceptions |
[-05x10° Ory rumber Ony integer | | | Easier to do catuiations with Only works if the powersare | |
| beteen | and Axlon || negotive indces the same |
| s than 10 || Can vse for dffferent powers I
L = ol I_ _______________________ d
I | |

Use a catculator to work out ths
: T"k)mpmtlon and dwision For muttiplcation and duision you can ook at the :: USIYM  cakulator 14 x10° x 39x10° question o a stk de@ e of :
Division questions valves for N and the. powers of 10 as two aceuracy

: L5 x |O5 A can ook Ike ths separate cabulations |: lput 14 and press Then press 5 (for the power) :

0.3 x 10 / 11 press (X)
| | b This gives you the soltion |
| | Input 39 and press Then press 3 (for the power) |
| @X 0°)~ x 10°) Il Press (=) / |
I Revistt addition and subtraction laws for indces — || ' ) o
| 5. 103 they are needed for the cakculations | Clck cabur for video ttoria |

x 10°-10

| || To put into standard form and a suitable. degree of accuracy |
: -Fy 04 O Tor nioes biretionlawfor indees Il Press and then press 7 for sci mode ‘ Orener 55 108 ‘ :
l |

| Choose a degree of accuracy so in most cases press 2



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

FVELOPING NUMBER, ..
Number Sense

lWBa_t dlreedtobe b 1| Pewors |
| to do?

: Bg the end of this unit you should be able to:
| Round numbers to powers of 10 and | sf
| ¢ Round rumbers to any dp

| * Estimate soltions
I

I

I

Significant: Place. vale of importance

Round: Making a number simpler but keeping its vale close. to what it was
Decimal: Place. holders after the decimal point

Overestimate: Rounding up — gves a solution higher than the actual value
Underestimate: Rounding down — gives a solution lower than the actual valve
| Metric: O system of measurement

| Balarce: The amount of money in a bark account

| Deposit Putting money into a bank account

* Cdkulate vsing order of operations
* Cdeulate with money, units of
measurement and time

370 to Isignificant figure is 400
37 to Isignificant figure s 40

I

I

I

5475 to the rearest 10 37 to Isignificant figure is 4 I
I

I

I

5495 to the nearest 1000

|
|
|
| @D
|
I

5475 1o the nearest 100

D

037 to |significant figure 5 04
000037 to Isignificant figure i 00004

| Round to the first non-zero number

GOE)O 5400 3470 1

i_Round to decimal places  2.46192 — oo onthe numbers I Estimate the calculation Round to | significant figure to estimate

fer the decimal pont. ||
I “To ldp” — to one number after the decimal after the decma pon :

1 2dp” —to two rumbers after the decima 1 42+67 =4+7 =l This 15 an overestimate because the 6.7 was rounded up more
| 240192 to 1dp) -k the choser to 24 or 25 A 4 0192 tT:: Shovbﬂ :: \The equal sign changes to show 1t i an estimation

r . ) nurber s
: 24 1 ohertods |l Al4x3.1 =20x3

|
| A.40192 o 12dp) - k ths closer to 246 or 247

|
A 46 92 Thsshons the |

helps you idertify calculation errors

V\number s closer |

to 246 ||

It is good to check al cakculations with an estimate in all aspects of maths — it

|
|
|
|
|
=~ 00 This is an underestimate because both vales were rounded down :
|
|
|
|

| I Order of operations o 11 Calculations with money

| Br mkets Operations n brackets are cakulated first | | Deht - You have £0 or more. in an account Morey cabultions are to
1

e Use am (moming) and pm- (afternoon) )

0- 11 (morning hours)

| Capacity vobme of lqud) = ml, L
12-23 (afternoon hour%

|
|
|
L o |
I Othef operations eg powers, roots, 2dp ‘% {g AU & ) I
: MU'tIP[lCﬂtl / DIVISI on :I Cfedlt - You have less than £0 in an account : ‘ I
| They are carried out in the order from kft to right in the g5 5 plgs I
| 4uestion Using a caleulator — ensure you are working in the e 5 “‘.{0 «@ :
| Oddition/ Subtraction correct unfs - ey TR |
£130+50p = 130 +50 (i pence) £1-=100 e N
They are carried out in the order from kft to right in the - p = 3 a0 |
| = 130 + 050 (in pouinds)
Iipestlon |
(Unite are. important: Useful Conversors 10 +100 <1000 - 1000 -1000 |
Units are important UL . g g RNy |
I — — — «— I
|_______________________XE’__XE"’__X_“E"_____:1200______X_1ﬁ’f’____|
_______________ r——————————————————————————————————
| Metric measures of |€n0Jth : | Time and the calendar % 12 Months = one year = 52 weeks Lday — 24 hours :
| Hio = 1000 x meter Centi - — x meter 1 g S 3| daus — Jan, March, May, Juy Thour - 60 mnutes
| 100 | | 7Y Oug, Oct, Dec I minute — 60 seconds |
1 I | © 1 Year — the amount of time it 30 das — Opri Jure, Sept, Nov :
| M- Tooo ¥ meter | | tokes Earth to oo around the 28 days — Feb (29 kap year)
I_ ______________ 11 sun 365 (and g quarter) days L week — 7 dags Use a number e, for :
vty Leap Year — 366 das (every Mondau, Tuesday, Wednesda time calculations!
I Units of WCMht/ C&P&Cltu | | oraioste. Clock 4 wears) Thursday, Friday, Saturday, Sunday :
! ¥ o Dital Clock (24-hour tines] |
| Weight - g kg t | = LA-hour clock g 24-hou clock
| | > |
|
|

* Only use hour times vp to 12



YERR & - DEVELOPING GEQMETRY. ..
oo e ANGIES 1N pamlkzl ines and polugons

'Whatdolneedtobeable
:todo7

| Bg the end of this unit you should be able to:
| ldertify atterndate angles

| ldertify corresponding angles

| ° ldertify co-interior angles
I
I
I

*  Find the sum of interior angles in polygons
*  Find the sum of exterior angles in polygons
*  Find interior anges in regular polygons

I | Poralel Straighnt Ines that never meet

I Ongle: The figure formed by two straight nes meeting (measured in degrees)

| Transversal: Ol Ine that cuts across two or more other (normally paralel) nes

| lsosceles: Two equal size Ines and equal size dnges (in a triangle or trapezium)

| Polygon: O 2D shape made with straight Ines

I Sum: Oddition (total of al the interior angles added together)

: Regular polygon: Oll the sides have equal length; dll the interior angles have equal size

T S I

II Par albl ﬁﬂes Stil remember to look for angles on

straight Ines, around a point and

The ktter in the midde s the angle
Tre arc represents the part of the m@k |

8 ines tht bisect thy lel |
: \ Ocute Ongles Right Ongles 2 w l | | _ verticaly opposttel fres thl bsect the parcel i) :
0°< ange. <90° a0° : c [l |
: . Ol ?Q?i ng‘\:geé L:&tﬁ;sohBO | : Correspondng Otterndte angles |
| / 90°< angle <180° Right. angle. notation Lire Notation: two ktters EC I | anges often — o{ten'\denhﬂed. by I
— |1 identified by their their “Z shape” in
I The Ine that joins € to C . . |
I | “Fshape’in posttion |
I /_W Reflex Straight Lire Verticaly opposte anges | poston |
AT ande <360°  180° Equa [l I
| / — les arownd g point 1 |
| 360° o e o
Ottematte/ Corresponding andles Co-interior andles ;2;? |
A N
30} Because atterndte angles are - B Becavse conterior angles have
equal the highlighted angles are cxX 70 asum of 130° the highlgnted 'j

the same size
150°

Because corresponding dangles
are equal the highlighted angles

I

I

|

|

ange s 110° |
G |
I

I

|

|

Os andes on a Ine add up to 180° co-interior angles can dlso be

I
I
I
I
|
I
I
) . I
are the same size cakuvlated from applying atternate/ corresponding rukes first NN ] |
——————————————— A ————— ===l e e e e e e e e
Properties of Quadrivterals I Sum of exterior andles . |
| p Paraleloaram I Exterior anges all add up to 360°
Square Oppostte sides are pardlel || |
| Ol sides equal size Opposte anges are equal Il |
0ll angles 90° Co-interior anges I sing exterior andes |
Oppostte sides are paralel ) |
2ect —<—— Trapezim I Exterior Ongke |
j ol an @ég a / | One par of paralel nes :: "\ teror ange. + Exterior ande - straight ine = 180° |
; — Exterior ange = 180 — 165 = 15°
0 d [
pposite sides are paralel % o 1| Extedr Orges 65 o N . |
hombis o paralel Ines | J\L& e the ange formed fom  tericr O Number of sides = 360° =+ exterior angle I
R Equal kngths on top sces 1l nierior Unge Number of sides = 360 + 15 = 24 sides
| Ol sides equal size | the straight-ine extension |
Equal kngths on bottom sices 1]
| N\ Opposite anges are. equal One pair of equal andes " at the side of the shape |
e e e e e e e e e  ———— — — — — — — — — —— — — — — — — — — — — ——— Jd
s |
' Sum of interior angles frumber of sides — 2) x 180 I Missing andles in reqular polugons
besor Onges : :
The anges erclosed by the Sum of the interior angles = (5 — 2) x 180 I Exterior ange = 360 + 8 = 45°
poljgon «— |
¢ I Interior angle = (8-2) x 180 = & x 180 = 135°
This shape can be made from I 5 8
three trianges

This is an irregular polygon
— the sides and angles are

Each triangle has 180°

Exterior angles in regular polygons = 360° + number of sides

Sum of the interior angles = 3 x 180
- H40°

Interior angles in reqular polygons = (number of sides — ) x 180

dfferent sizes |

Remember this is all of the interior angles added together

|

|

|

|

|

|

I I
|

|

|

number of sides :
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@nhisto_maths

:\/\/hatdolneedtobeable
| to do?

Congruent: The same

By the. end of this unit you should be. able to:
Recal area of basic AD shapes

Pi (7r): The ratio of a circle

tt is important to round your answer suitably — to significant figures or
decimal places. This will give. you a decimal solution that wil go on forevert

QOrea: Space. inside g 2D object
Perimeter: Length around the. outside of a AD object
s circumference to its diameter

HEOMETRY. ..

Orea of trapezia and Circles

I

I

I

|+ Fndthe areaof a rapezum Perpendicular: Ot an ange. of 90° to a gven surface

| * Findthe area of acirck Eormult O\ mathematical elationshiny 10 CEabyh- ¢ octonc/

|+ Find the ares of compound shapes omula: O mathematical relationship/ e given in symbok Eg b x h = area of rectange/ square

| = Find the perimeter of compound shapes Infinty (0): O number without a given ending (too gredt to count to the end of the number) — never ends

I Sector: O part of the circle enclosed by two radii and an arc

e e e ol e e |

r~ -~ -~ .. - - - - - - - - - -"7——-"7——-"7————— a

| Orea — rectangkes, triangkes, paraleograms @ :

| Rectange Paralelogsam/ Rrombus . Trarck O triandke is hatf the size of the |

| . 1 9 | rectangle it would fit in

| Bose x Height | Base X Perpendicubar height : % X Base x Perpendculr height e 9 :

| : t

| l |

L |

—_————— _ ________________ mr-r—-—--—-—-—-——-—-—n-—_-—_——_—_-——_-——n-——_——————

: Orea of a trapeziom b I Compound shapes :

I Orea of a trapeziom /+ N |: To find the area compound shapes often need spltting into more. manageable. shapes first I

I (a+b)xh :l Identify the shapes and missing sides efc. first |

I 2 a I I 5cm I

: Whiy? * Two congruert trapezioms || oo sem? fﬂrﬂ - losceles :

make a paralelogram st ' e rapezum
: / h\ / o Newlngth (a+ b) x heigit |l ! i — rem :
| > * Duide by 2 to find areai of I: 5om | j12cm : 31%/ |
a | + ! 5em | H124m - Shape B~ nonstandard
________________________ | ' pezium
r-—-----—--—--—-—--—-"\—-"\—-"—"—"—"—— il e ¢ i I
. 7cm P ———

I Qreai of a circke (Non-Calculator) I 7em Unts |

I I [ ) |

| | Shape. R + Shape B = total area |
Read the question — leave. in Orea of a circle | G754+ (BeBxT -4+ 45.5 - 69.50m I

: terms of 7 or f 7T =3 (provides | 7T X radis? ﬁ :l B T ’ - I

| an estimate. for answers) | I_ ______________________ a

: Diameter = fm : : Compound shapes inchding circles :

| = Rads = 4em ) Crount Compound shapes are ot alwaus dreai questions |

| / Radis = 4em | reum erert\ce <— For Perimeter you wil need to use the |

| Iy | 7 X diameter

| X radus? Find the. area of ﬁ dem | : circumference :

- 2

| -mx4 one quarter of the | Spotting dameters and radi I

| -mxlo circk Circk Orea = lorr cm® 1 |

L= l6rr cm? Quarter= 41 cm? : : ( s . :

_______________________ 4

T U S 1 TR T T N

: Oreai of g circe (Calculato r) | : I:lcslei\mem\on is ako the digmeter of the semi :
- I

| '% | Don't need to hale. this becatse th |

SHIFT | - onl need (o nave this ause tnere

I Orea of a Circe I | Oc enghs ZTGZ o4 are 2 ends which make the whole |

I — 7T X radiss? ﬁ | I T circk O |

I | I Oo |

| How to get 7 symbol on the | I i I

I cabulator | | Orc lengths + Straight kengths = tolal permeter |

I | | I

| | I |

I | | I

| | | |

| I |

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

=04m+ B0+ |

. ;52; Gion m5 0 Stil remember to spit up the

0k -5011m compound shape into smaler more
= manageable. individual shapes first




YERR & - DEVELOPING GEOMETRY. ..
s Line symmetry and reflection

'\/\/hatdolneedtobeable
deﬂ

I
1
I Miror ne: a fne that passes through the center of a shape with a mirror image on either side of the ne
I | : Line of symmetry: same. definition as the mirror ine

: By the end of this unit you should be able to: : | Reflect: mapping of one object from one posttion to another of equal dstance from a guen ine
| Recognise Ine symmelry Il Vertex: i point where two or more-ine segments meet

| Reflect in a horizontal line | | Perpendcuar nes that cross at 90°

| © Refelinavereal e | : Horizontal: a straight Ine from kft to right (paralel to the x axis)

I

| 1

*  Reflect n a dagorul e Vertical: a straight Ine from top to bottom (paralel to the y axis)

Turn your image

{f you turn your image. it
becomes a vertical/ horizontal
reflection (aiso good to check
your answer this way)

Lines parale! to the x and y axis
REMEMBER
Lines paralel to the x-axis arey = ____
Lines paralel to the y-axis are x =

X
&

QELEPREEF

™

e T S S |
r _ ____________________ 'I L _. ____________________ -
: Lines of symmetry Rhombis | : Reflect horizontalu/ vertically (1) :
| Mrror e (ine. of reflection) two Ines of symmetry I | : Reflection on an axis orid |
; ; | | ! Note: a reflection I
: Paraklog | | ! doubles the area of |
ara am | ' the original shape
| No lines of symmetry E | I & I
: | : Reflection i a vertical Ine P g :
| ! £ S
| Shapes can have more than O circle has an infinite amount of | : S S, 5 O I = :
> -
: one Ine of symmetry. .. Ines of symmetry : | ) _ % S |
This regular polygon (a | S 5 |
S 5o
: regllar pentagon has 5 Ines / : | 2 . |
| of symmetry) | | 3 Reflection in the Ine. x=2 w |
e e e — — — — — — — — — — — — — — — — — — — I o o o o o o — — — — — — — — — — — — — — — — — — |
eSS = = N L T T o T T T T e e e e e e e e e e |
| Reflect horizontally/ vertically ( 2) I Reflect Diagonaly (1) Torn o image ; |
| I I , I you tum your image t i |
I : | Points on the mirror ne don't change. posttion becomes a vertical/ horizontal @ |
A | reflection (ako good to check I
I Al poirtts need l—I_ I ) / your answer this o) :l |
: to be the same : I AN '. |
distance away R et et e | k. ' I
: from the line of : | . . |
I reflection i I : AN Drawing perpendcular ines :
| N
| : I A Perpendcular nes to and I
| | from the mirror Ine can help |
Reflection in the Ine y axis — this is also a I A you to plot diagonal reflections |
I reflection in the Ine x=0 I'] | Folddlong the Ine of symmetry to check A |
: I the direction of the reflection |
I i
| m e
. I
: : | Reflect Diagonaly ( 2 ) |
. .
| | : This is the lne y = X levery y coordindte is the N o |
| I same as the x coordinate along this line) A |
AR
I T 2 3 4 5 v , A/ D AL S A I
I : : ) g This s the ne y = - x [ 3\\ ] I
I 5 I :j /' The x and y coordinate have the / hN L :
| a I L A same vale but opposite sign o N |
I s I I 1 , /7 m
I | I ¥ 5 I
| I
| | |
I I
[ I
: [ I
| 1 |



YEAR ¢ -
@whsto,mati EASON{NGT\AIH DATA
he data handing cucle

r _ -
I What do | need to be. dl
It needtobe abe ! 1K
) I —_——
: By the end of this unt I | oks
l . Setwa staugtwfw shoukd be. abe to || g
| . Design and critic enquiry ) I | Sampﬁn@_ th ea or @Ueghon o
| gmw and \ﬂterp:i “b”?tlonnaveg | : Primary 'Date group of things you o
+ Draw multive a: dai want 1
: . Remg:;it mtedfmt e mﬁg charts : | ls)e,oonda@ Data_td“ag% colect yourself to use to check your hypoth |
and ntes iSC - dala you Y
dita rpret gro | Discrete Data: source I
| . ped quantit | 1 Conti - numer| rom efewh
Find and tative | OnthOUS 1Ca' data th where e t |
. inter Data: at can g the int
I COmpa o d W@t the. ran % I | Sp(wd: th numerical d&lt G t OH‘U take sel v em@t/ newspa I
L fstributions LI Overa o distance,/ how s hat has an infinit ales pers/ local statistics I
—————— : i en
[———— ————- I | p 96 a measure of pread out/ variat] umber of vaive |
Set = | | Proportion central t ion of d s often
| Selup a stalstodlenguy 2L lon: numerical relatorsh endercy — or the o seen wih heigh, dst !
I wite g enquiry plagling gy ey g ship that compa ypical value of ol dstarce tme) |
I hypothesis dita  —» Pros/ Pros/ Q I I De,_s_ —_— - I
| colection Cors of —- Cors Decrete o | Desian and criicise —==—===== !
' sheel samping s crtems | | The Question - a aquestionndire. —=== |
prima ritinuous fon - be 10NNa ===
| Features of ry or d | | clear with th e |
| a data colection sheet secondary i || e question - don't bet ===
d 00
| Croupedor D ia [l Responses — e How leading/” Judgemental |
| Ungowed ata Tite T [ 1Yov an oplon fdo you want closed or o much pocket money d |
0
Lcat_%oﬂes 1 = 4 I/HT Frequency Is;fd number of | | Zer r dll resporses? pen responses? — do 0 : 0 You Qe,t A week? |
—-—————— gy 0 plions i
: Picto ng; —————— red cne : : option & 0£o0 0O £oo0l overlp? — Hane :
b ——————— 01-£2 0
P o adie s © Il £201-
: = . Ene charts @ ————=== NOTE: For responses about 01-£4 O roethin £4 < :
Languoge Bar Chart Re, - T - Ut contin <
: ree 1OOOA . L presents quantitative data IFPTU _______ Wous data include inequat option |
Spanish et e ) ; o Line Chart —— === === ites
| L - 0066 Sl Chot I file Bar chort. corom st o <x< :
ie . T
o 5l p— a T
| _ ] _i r I iV | - Ceary ek T _!
i ot o |1 | e s o |
vally abl - Gaps bety - -G " Average temperat ey/ Co
| e todertfymode Cearl ms;lzg the bars l‘ l J l | II droaymambk ddtabars o } s i /bur code for sepa foltel
L Soa o e s g :I damreewh " ‘ gos o fomvion
—_— - Tt S - Ines g ]
=== D for the bar chat ; gem‘ obeled ares | i I
D R ____\Sﬂiuﬂma i Dcak’, for the axes II ? 12— I
1 v and nterpret P ( ——————- o ! ] |
Type of e Chm ——— ———— . I
| Freque: ‘W‘ I et P Outs @ I o
| 27 - ——— (TThere were 60 peo ok has 360° | : Dra,q _________ ertn ‘M@ befuien df :
2 of e ask ——— — —— == ff
| out of G0 peopk hd dfrequency edn ths surey | ond el e aahs categpres ofem
| \ 6 dog Muttiple. method I : - Commonly used to sh ne qram —— - —d o JI
Ths f T 0s 60 |1 - The ponts show changin | e =
| vaction of th . gpes into 360 — are the rec g over time . Temperarure
I represents dogs ¢ 360 degrees | bog | tEhaec 2 frequency Cm(;e m%rtt \Teg : : and the es jon the pgﬁid information . :
32 . ."‘: ’; earees (Woﬁort ipled bg 6 to find ,; 7
LGO X 360 - [92° L w ion of 360) n | | Line graphs do not g o . |
—_— === Use. ai prh I I Y need to start from 0 / I
=== pro 2
: Grouped QUGTH ===== _ Tk ng;mtor Lo draw o | : dg;g;’mone pece of :
I tltatlve dat— —_—— == P(egems %Umt\tﬁtl\/e I I the same i Pbﬁed on ‘ I
Time. a === dscrete d | com goph 1o sampgrom Tam 2
| C._leE;, Frequency mg s a frequency dia == I__— at—0l | | pore dola It is possible to mak f " 2von |
P = 4 ere are N0 gram | - === eg te make estimat
— | 90 -_— == mpe; esf |
: CR ,2 the bars psbetween | | Flnd j lnterpret_ J——— rature gt 4300m i 52‘&”’ the ne |
. £ [ T —=====
| . § W : : he range s o measure of Spre;he ranoe. o === |
‘ o=
: | g(fupm@ the [ O smaler range. m ference belveen the biggest == :.:
Mo ’ ' ala s eans th and s
I to ;g i:?g or equal The wse of nequl Time (mirutes) s & there ‘SU;?’{U' it I | the resutts — it is mor r:(zf less variation in | Shop | highest vale | malest vales I
| 0 mwute;m thn 4 freqvercy dm@fj les shoris that this vl be rge spread [ Orongeof et \ Sop et | |
m gf data to | | of 0 mears dl the data is the / |
egn vith |1 vae same |
|1 Sop | hast I
h
[ indcates i m: ;T:ﬁj (o0t~ ths |
customers edch week consstent flov of |
Range of cust
o) H-22-3 :
I
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@nhisto_maths

r—-— - T = [
|

What do | need o be able

| to do?

mode
o ldentify outliers

range

By the end of this unit you shoukd be able to:
e Understand and use mean, median and

* (Choose the most appropriate average

» Compare dstributions using averages and

Mean, Median, Mode

e
|
I

| The Mean

| 0 measure of average to find the central tendency. ..
| atypical value that represents the data

24,84, 118

| Find the sum of the datai (add the vabes) 55
| Divide the overall total by how many 55 = 5

| pieces of data you have

Mean = ||

Measures of location

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

Overage: a measure of central tendency — or the typical vale of all the data together
Totat all the data added together

Frequency: the number of times the. data values occur

Represent: something that show's the valve of another

Qutler: ai value. that stands apart from the data set

Consistent: ai set of data that s simiar and doesn't change. very much

The Medign

The Mode (The modal vaive)

The value in the centter (in the middle) of the data This is the number OR the item that accurs the most (it does not

have to be numerica)

24,8411 8 24,834,118

Put the datai in order 488124 This can st be. easter (f it the data is ordered first
Find the valve in the midde 4, &, 8, ||, 24 488124
NOTE: ff there is o singe middle Mode = &
Median = 8 vaive, find the. mean of the two
numbers left

Here are the weekly wages of a small firm

£240

The. average should be a representative of the

set as a whole - to check if it is an
appropriate average.

£260

Which average best represents
£240  £240  £240  £240 the weekly wage?
£260  £300  £350  £700

Put the data back into context

The Mean = £307 Mean/Median — too high (most of this company eam £240)
Tre. Median = £250 Mode is the best average that represents this wage

|
|
|
|
|
: data set — so it should be compared to the
|
|
|
|
|
|

The Mode = £240 | tis lkely that the salaries above £240 are more senior staff members — their salary

doesn't represent the average weekly wage of the majority of employers

Qutlers are. valves that stand well apart from the rest of the data

Comparisons should include a statement of average. and central tendency, ds well as
a statement about spread and consistercy

Qutlers can have. a big impact on range and mean €——

They have less impact on the median and the mode

Height in cm

152 150 142 15882151 153 149 156 160 151 144

Where an outlier is
idertified try to gve it
some context

This is lkely to be a taler
member of the group
Could the be an older
student or a teacher?

|
|
|
|
|
|
|
|
|
|
| e
|
|
|
|
|
|
|
|

Percantage on trumpet exam

20 40 60 80
Time spent practising (hours)

Sometimes it is
best to not use

Here are the number of runs scored last morith by Lucy and James in
cricket matches

an outler in
caculations |_UOIJ 45, 52, 37, 4|, 48, 3h
James: 60, 40, 41 23 4, 23
Lucy
Outliers can ko be Mear: 396 (Idp), Median: 38 Mode: no mode, Range: 16 James has two
identified graphicaly James extreme valbes that

eq on scatter graphs

have. a big impact on

Mean: 416 (1dp), Median: 32, Mode: 23, Range: 76 the vangg

“James is less consistert that Lucy because his scores have a greater range
Luey performed better on average because her scores have a simiar mean and
a higher median”

Il
Il
Il
Il
Il
Il
Il
Il
Il
Il
Il -
Il
Il
Il
Il
Il
Il
Il
Il
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