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YEAR € - PROPORTIONAL REASONING
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| Whot do Ineedto be abe || Peuwords
: to do? I'I Ratio: a statement of how two numbers compare
| : : Equal Parts: all parts in the same. proportion, or a whole shared equally
| Bythe end of ths unit you shoud be able to: | Proportion: ai statement that links two ratios
| = Sy ang guen ralo | | Order: to place a number in a determined sequence
| * Share an amount n a given ratio L1 Part ton of a vihol
| = Solve ratio problems given a part I a i 4 SeCtion ot & Wnoe
I N Eq,uwalent: of equal value
| Solutions should be modeled, explaned and | | Factors: integers that muttiply together to get the original value
| solved | IL Scale: the. comparison of something drawn to its actual size
.. T /T~ |
: Representing a r atio "For every 5 boys there are 3 gk’ This represents the 5 boys ~ Doble Nomber Line. |
| This is the “whole” — bous and girfs together : - ' |
| { l \ This is the |
| . “Whole” — |
I P 53 bous and girs :
| ® i\ \ ' ' ' ) together I
-
(I o epresets e 5o Thsepresets e Sgb __ _________ Tsepeistedes |
—————————— | e A T A
: Order ) lmpoftant : : SmPTTﬂJIM a mt|0 Carcel down the ratio o its lowest form : :Rat[o In (Of n D :
. Th 4 It Id til the part
| For every dog there m"; (‘{: | : For every 6 daus of rain there are 4 das of sun® : | m?ng%tsdcraeﬁgez\g? fn e :
| Dogs Cals 0. |
| * 1 0:G LCLLTTTTTTT feteromtorma || gy the oo 420 nthe rato of In | |
I |2 | I ' ' parts of the ratio I |
I I on o 0 o, 4:20~ hon |
| The ratio has o be written in the 1 For Gand 4 the biggest | || <tgtes hat i I
| sime order as the information is I I |:|:|:| |:|:|:| factor (number that || thspat 4to0—to |
| eq & would reg WreeY;emt A dogs for ! : 32 L] e : : flvusnﬁo i ;?Zsjtm :
: g GVGVZ | cat x % : | "For every 3 days of rain there are 2 days of sun” — when this happers twice the ratio becomes 64 I | gﬁfgﬁ 4 HH* the n part does n?t h?xe %o be ?ﬂ mte?er |
_________________________________ e T
|Units are important: el Corversers 0 10y Iy - ml e :
|When using a ratio — dll parts should be in the same units ‘10— T D v g W 9 W ]
L T T W~ T T T T I
I Sharing a whok into a given ratio | : Finding a valve given In (or nil) 1 = Ratio as a fraction |
| | I Trees
I James and Lucy share £350 in the ratio 34 [I| Inside abox are ble and red pens inthe ratio 51 | | : Trees Fowers ——— ~ :
| Wiork out how much edch person earms [|  Fthere are 10 red pens bow many blie pens are | | | 3 7 | g |
| Model the Question James [l there? I : (TIITII1] |
—— ! O —}
: Jares: Lucy [T . H—M' the Questen gy o : : Foners :
£3
| 3 : 4 - | : Bge Reld D]j]:l I ‘ There are 3 parts for trees ‘ Fraction of trees |
! — 5 | |
I Lucy [ ! \ Ore, unit I : Number of parts of in group/\‘ 3 % I
| Find the vabe of one pat  £350. 7- £50 | | I:l %‘@ ot Red pers = 10 pers : | Total number of parts I_O |
: %}ﬁﬁf Shoare between Il :‘Z‘;Opm | | I : :
: (3 James, 4 Lucy) : : Put bk into the question Bl pers = 5 x 10 - 50 pers : | ‘ Tree parts 3 + Fower parts 7 = 10 |
Put_back into the question Ble - Red b e e d
Jares - 3 £50 - £10 B LITTT] | '_P ________________ [
| James Lucg 0 x 0 . AT /—\\arwmfexm |
Il
X B X 50 } £550 50 IO Eed pers = Ix10=10 pens I I (___D@m_g]tg/_{___§ The mUO Of Qa Cl(C[@S :
£ I 5 0 £ 2 00 - | I \—/ cireumference 1o its |
BIVA diameter
|_ Lucg 4 x £50 - £200 I!_ Trere are 50 Ble Pens _!| _!



* Use conversion graphs to make

Seale Factor: the muttivle that increases/ decreases a shape in size
statements, comparisons and form

Currency; the system of money used in a particular country

———— e ——— ———— — T - - - —_—_—_—_—_——_——_——_——_——_——— — — — — — — — = —
| What do [ need to be abke Feunords

: tO do? Proportion: a statement that Inks two ratios

| Bg the end of this unit you shoud be able to: | | Variable: a part that the valve can be changed

| Solve. problems and explain direct Oxes: horizontal and vertical Ines that a graph is plotted around
| proportion

|

|

|

|

|

I
|
|
|
|
Opproximation: an estimate for a vale :
|
|
|
|
|

conclusions

o Understand and use scate factors for Conversion: the process of changing one variable to another
| length Scale: the comparison of something drawn to its actual size
: Dlrect PfOPOfthﬂ tOhs one varnatble changes the other changes at : : Conversion Graphs Compare two variables :

- e same rate
| . — [l © / < This is always a straight Ine because as one variable |
| Thi & a multpleatve change. | g increases so does the other at the same rate |
I 4OGﬂSOfPOP‘£¢24O 400%80{!70?:5;140 I: é VA I
| ' O g | 50 |
| 4 cans of pop = £240 =<\ Rcans of pop = £7.20 I T s To make conversions befween units you need to find the |
I S 2 f £120 2 1] / porit to compare — then find the associated pont by |
cans of pop -
I " Sometimes this is edsiest Il | Labeling of both axes Using Your graph I
| This multipler s the same if you work out how much I i v Using a ruler helps for accuracy o |
I n the. same way that this one unit is worth first I Sh‘O\{m@ your conversion fines hep as a “check” for |
| would be for ratio eg leanof pop - £060 | |1 soutons I
| I |
Conwersion between curencies Sj= BE= —. | Ratio between similar shapes

Ongles in simiar shapes do not change
eg if a triangle gets bigger the dngles can
not o above. 180°

£1=90 Rupees 4——— Currencyis drrectly proportiond
£1=90 Rupees

For every £1
['have 90 Rupees

NI\

I
I
I
I
I
£ |O = qOO QUW@S I The two rectangles are similar.
I
I
I
I
I
I

I |
I |
I |
I |
| I
| I
: Currercy can be converted :
| I
| I
| I
| I
I I

km = 30cm

Big corresponding side Zom- 210em

<G o 2ind

Q using a conversion graph s Asm

g ’ v Convert 630 Rupees into Pounds 8m

& - Correspondng sides o Note

Ty 630-90-7 || 3m 45m D L C B Lm bx Smpify to the
£7 - 630 Rupees ‘Qm Ln¥” <\ In bm /7 | samerdlo
| Understand Scale Factor : : Draw and interpret scale digarams || Interpret maps with scale factors :
I rectangles are similar, I I I
| The two rectangl : : I I -0 100 - 1000 I
| @] I I N NN
| 7m I |1 mm cm m km I
| 3¢ 1545 \ I H B N N |
| T & a mllpcatie chonge : : 1 X0 xl0  x 1000 :
| Use corresponding Ussing knglh | | Lo [ I
Ex 15- m' 1 The car mage & Ratios need to be in the
| sides to caulte a | 1cm:250
| scale factor : : Kem mage. - Real lfe : I same unls :
m = 30m T\ >
I I < g Dg |1 lem - 250m I
>< N |0em - 300cm -
I Seal factor can ako  Biager corresy side I I Lem 250000;\ A50 x 100 = 45000 |
| be cauiated by Smaler corresponding side I [ |
: I l—h; ICO?,rmm real ife I : For every kem on my map s I
| x SF : | image - Real lfe : | 25000cm in real ife :
I

I [ [ I
I [ [ I



What do | need to be able
to do?

|
|
|
|
: By the. end of this unit you should be able to:
|+ Carmy out any muttipication or duvision
I using fractions and integers

|« Soltions can be modelled, descried and
: reasoned

|

——— — —— — — — — — — — —

: Representing a fraction
| Numerator
| Denominator

Number of parts represented
Numerator
/ I_%

3
ER NN

\ )

|
|
|
R
|
|
|
|

Number of parts to make up the whole

Denominator

OLL PORTS of a fraction are of equal size

Numerator - the rumber above the Iine. on a fraction The top number Represents how many parts are. taken
Denominator: the number below the line on a fraction The number represent the total number of parts
Whole: ai positive. number including zero without any decimal or fractional parts

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

Unit Fraction: a fraction where the numerator s one and deromingtor a posttive integer

Non-unit Fraction: a fraction where the numerator is larger than one
Dividend : the amount. you want to divide up
Divisor: the number that divides another number
Quotient: the answer difter we dvide one rumber by another eg dvidend- dwisor = quotient
Reciprocal- a pair of numbers that muttiply together to give |

Revisit

When adding fractions with

2 <« | the sume denominator -
S e S e
I | I I | | | How many parts are shaded?
I Integer Whadt edch part represents
0 (\Whole number) | | | | | | . 2y 2 L
_ _— —_—t —_—
” st TTT 111 5 e
represents 5O I I I I I
” \T I I I I | = j— A I Y Y A

oO—— |

A
Each whoke is spit into the same rumber of parts as the denominator

are in 17

How many quarters

_______________ JI_________________________________
VI LIV S Ceap o T T T T T T T T T
 Muttiphing unt fractions || Motipking non-urit fractions
I | [ | <+ | I Repeat it 3.2 6+
I 4_X = a7 I : S;f{f n> o ot 4—X =" 7
| | ANy 1ons
| Modeled 1 >~ 3 X s Modeledt s~
I 3 Total number of | I 4 3 Total number of
| parts in the diagram | | / »\ 3 parts in the, digeyam
| — I
| 4 | : This many cobmns This many rows .
I e - Y
——————————————————— Al ~— - T T T T T T T T T T T
: Quick Muttipling and Canceling down : : The reciprocal when yow mitiy a mer by its recprocal the answer s ahags |
: | A : 1 osx = Reciprocals for divison
3 The 3 and the 9 have a common factor and
_ o 3 e :
x L oo D S g b |
| 4+ +— = ) glves the
| Quick Sohing x4 4 HS 3 3 5X 4 =20 e
I Muttiply the numerators = — Il A outeome
! Muttily the. denominators 5x3 5 || The recirocal of 3 3 and vice versa
- L e e
al—k—-——-—-—-—— ===
: DlVldlm an |ﬂt€4€f le an unit fraction ” DlVIdlM any fractions cememver to use reciprocak
=<2 [ 2 3
| “There are 4 quarters in | 2= Mitplyng by Represented
| I [ whok. 5 4 a reciprocal g
| | Therefore, there are 20 I gues the = —
|-+ e 4 quarters in 5 whokes” I 2 X 4 same 5
| — I ? ? outcome
I
I
I

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



What do | need to be able

to do?

By the end of this unit you should be. abke to:
o Label and identify nes paralel to the

o

I I
I
I'l Quadrant: Iour quarters of the coordnate plone. :
: : Coordinate: a set of valves that show an exact position I
| | Horizontak a straight Ine from ft to right (paralel to the x axis) :
axes I | Vertical: a straight e from top to bottom (paralel to the y axis) |
I
i |
I I
I I
I I

* Recognise and use basic straight nes
*  ldentify posttive and negative. gradients
*  Link Inear graphs to sequences

o Ploty=mx +c graphs

Origin: (0,0) on a graph The point the two axes cross
Paralel: Lines that never meet
Gradent: The steepness of a ne

L Intercept: Where lines cross

P R SN 1
| CoordIMte‘S n four QuaerHts | | LIYIeS POII’ CI||C| tO th(’, aXes Qll the points on this ne have ‘@ conbe ?NY pgsmve |
XIS | a x coordnate of 10 or negalive vale |
: Y \. :, Coordinate (X, U) (6: 4-) I : ‘ ‘ . . YTm - incding O I
| . EEE ? From the origin this coordnate is : | /}V 6 9 :
" L 6 places dbng the positie x 4 I Lines paralel to the y axis take the form
TR ) PO axis and 4 places up the. positive | y Intersection | | X = a and are vertical |
I X y s || Ponts ~ x |
I I N P I 10 \-’\GL 4 -2 2 4 6 8 l i I
| . (0,0) Wibe dbaus e port | — 2 Lines paralel to the x as toke the form
I .y ontre yaxs acante | | A S PR \ Y = a and are horizontal I
I oboustre X "W orans e me) TP T T TN dteporsontsierme eoba 04 44 |
| postion on the osttion on the ( O) Wile abies e a pont | | i ol th €9\ ' . |
| xos first Z ais second on'the x axs (a can be I | il | a y coordnate of -2 all lay on this Ine because the |
B yeopdrales 4 _ _ _ g
[ Recoanise and use the lne ux ——— | | Recoayise and use the Ines ek Te ke of k hanges e stopress |
| Recognise and use the line y=x N Recognise and use the lines y=kx hanes |
| Yo : coordnate have the same | | I
|| N / wibe 1 4y73¢ y-x Notery s the same as u-lk |
| | } o I | I I g - I
: Examples of coordinates on this Ine: (0, 0) (-3, -3) (3, 8) | 4 y- Ax The bigger the value of k the steeper the ine vil
I 8 L . be |
| TR e e E— mSs ZESmanunnb . |
| | o1 | I I 4 I
i The axes scale s important — if the scale is the The closer to 0 the value of k the closer the Ine
L AT o same y = X will be aps(t)m ht Ine at 450 I ! e will be to the x axis |
| Y 9 (1 through (0,0) |
- e |
Ny T T T T TI—_—_———— e ————
| DIrect Proportion using y=x : | Lines in the fomy = x + g | Plot’unq Y =Mmx +C araphs :
| 5 The Ine must be straignt to be |
| drrectly proportional — variables : I 2y=x*d J-x : | 3 x the x coordnate then — | :
[ vorease at the same. rdle k | : § % | I x |-3]o0]|3 Drow a table to display this |
| =3 I g y=x-06 . § g | | y [-10]-1] & information I
| | ? S Eal |
| » I | ez i axansansnail § é = I This represents a coordinate pair |
P I: E §§|:I5 -10) |
. Z 8
: Direct propomon @mphs always start at (0,0) as they are [ ; 2= | | y _ |
| describing relationships between two variables [ J I | b You orly reed to pons to form |
———-————=———=—=—=—=—=—=—=1] X*a I - a straight Ine I
| T A I |
les Wlth el @fddlents : : e ! This shows the translation : i |
is show o u
| the y and x coordindte are Potting more points hebs you |
| H Omg itm@ht [Ee ﬁ( aph with & I I the same of that Ine | I 12 decide if your cakulations are |
I fregulve X vaue bas @ | I eay=-x+51 |l m=frrs [ comet theydomake |
I negative gradent 1L ks the e y=x moved 5 | ] straight Ine) |
|| places up the graph | |
| : Eg y- - (1 l !
| : y-x y+x-U | I ’ mfgtbém addes ti . I | Remember to join the points to |
I é I I 0 X coordnales I I make a Ine I
| Direction of al neggtive graderts I | I I



i

hat do | need to be able to

|_ A
| | |
| 7 | | Variable: a quantity that may change within the context of the problem I
: | : Relationship: the Ink between two variables (items) Eg Between sunny days and ce cream sales |
| Bythe end o this it you shouid be able to: | | Correlaton: the. mathematica defition for the type of reltiorship. :
- E’“W gzd mterlptret Smgt”l@tmphi || Origin: where two axes meet on a graph |
| * Vescrie comeldtion and reglonsnips || Line of best fit: a straight Ine. on a graph that represents the data on a scatter graph |
| Identtify different types of non-near I
relationships | | Outlier: a point that fes outside the trend of graph |
: * Design and complete an ungrouped | : Quantitqtive: numerical daia :
| frequency table I Qualitative: descriptive information, colours, genders, names, emotions etc |
e Read and interpret aro b |y Continuous: quantitative data that has an infintte. number of possible values within its range.
| ead and interpret grouped tables I I
| (dscrete and contincous data) '} Discrete: quantitative or quaitative data that only takes certain values |
Il * Represent data in two way tables : | Frequency: the number of times a particular data valve occurs I
______________ L e 1
—F————— e ———— e -
. I .
: Draw and inferpret a scatter graph 4 | : Linear Correlation :
3 EEEE
I Age of Car (Years) (2\ 4 6 8 10 é a X I I % L X e X v § ik I
< & a8| % X £
| Value of Car (£s) 7504 6250 | 4000 | 3500 | 2500 § S ] < | I 5 X ‘E% i XX i X I
I = , g»%s ] 28R : : Z| x i Hol S oxox :
I This data m i 8 3 Number of apples T Nurfiber of cups of coffee Length of thumb nail
. ay ot be gluen in size order 3 . = - I ! :
I+ The data forms informaition pairs for the scatter graph S I : : Posive Correlation Negtive Correltion o Correlation :
. 2 4 6 8 10
: Not o data has  relationship Ezelof{Cali(Feals] I O one variable 0s one variable There fs 1o I
| “This scatter graph show as K | I increases so increases the relationship |
the age of a car increases the
O o don 4 The. ais shoud fit il the. values I | does the other other variabe between the two |
: The link between the data can Vae decredses on and be equaly spread out I varidble decredses voriables |
be. explained verbaly
e e e M |
—————————————————— —_— ———————————————————————————I
I The fine. of best fit | Using a fine of best fit Extrapobition i where ve tse o
| Ine of best fit to predet information
The Line of best fit is used to make estimates - I 100 outside of our data [
| 5. I utsice of our dat
I about the. informattion in your scatter graph é z X I : e **This s not abwaus useful — in ths :
3 Interpolation is using the Ine of best 3 example you cannot. score. more
I ings to know: i I g Y
| T s L DEESNT e Holrt o o 1 M; estimale wabes rde o dola £ go tha 100/ So reveng for brger |
I g0 through the orign (The point the | | pon CARPR pYysamn can not be estimated I
| aes cross) s only an estimate | I - I
There should be approximately the because the ne is eg 40 hours revising predcts a §
| same number of points dbove and designed to be an average | I percentage of 49 & 20 @ \ I
I below the Ine (It may not go through representation of the data | I i This point is an “outier” |
| any ponts) | | 20 40 60 80 |t isan outler becase it doesnt fit |
| Zw;pl\pe extends across the whoke 15 dvis 6 sraight ine | I Time spentpractising M=) tris model and stands apart from |
L ] | the data I

The table shows the number of
sbings students have. The
anSwers were
3124203411202

The number of times an
event happened

are 0 sbings to be counted here

I
I
I
I
I
I
I
I Number of siblings | Frequency
|— K
| 1 3 3
| 2 4 2+2+2+20RAx4-8
3 2 3+3R3x2-6
: 4 4
I 2 peopk have 3 sibings so there are 6
I Bdggt (iprzg(;m(z’(\jl tzg siblings in total
iscrete data (No
: aas G number) %VE';OELJ%eff
| Sibings = A sbings

2 peopke had O sbings: This medns therfl

GfOU d Data i we. have a large spread of data it s

| better to group it This is so it is easier to look for a trend Form
I@roups of equal size to make comparison more vald and spread the
| | groups out from the smalest to the largest value

= Cost of TV (£)] Tally Frequency
| § s o || 101-150 ™l 7
I| §§§ 151 - 200 TH THL | I
| | g ; = || 201-250 ™ 5
| = 251- 300 " 3
AN
We do not know the exact value of each item in a group — so an

estimate would be bused to cakulate the overall total (Midpoint)

|
i 2

|

|

|

| ° 3
I g 8 * Fr

| s85. Weight(g) | °0"Y
I = g % 40<x<50
| I S£% = eg ths group

| § S 9 ||Posx=e0] 3 ncludes every weight
[ I Sy L& |[60<x=70|q 5 | bigerthat 60bg wp
| £ to and including
T 70y

Two-way tables represent discrete information in a visual way that alows you
to make. conclusions, find probabilty or find totals of sub groups

There are 2 green There are 5 green
shapes
O squares \ \
D quares | Circles | Total
O O Green[" 2 3 5_*
I:I Red 2 | 3
O D Total 4 1 s
Using your two-wauy table There are' 8
tems in total

To find a fraction
eg What fraction of the items are red? 3 red items
bul & tems ntotal ==

hiterbaving Use your fraction,
decimal percertage equalence
knowledge
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What do | need to be abke feywords
M Outcomes: the resutt of an evertt that depends on probabilty
By the end of this unit you should be able to: | Probabilty: the chance that something wil happen

|

|

|

|

|

| = Construet a sample space diagram
|« Systemdticaly ist cutcomes
|

|

|

|

|

¢ Find the probabiity from two-way tables
¢ Find the probabilty from Vern diagrams

Set: ai collection of objects.
Chance: the. lkelhood of a particular outcome.

Event: the outcome of a probability — a set of possivle outcomes
Biased: a buit in error that makes dl values wrong by a certain amourt
Union: Notation ‘U’ meaning the set made. by comparing the elements of two sets

A T T T T e e e e e e e e e e T
| Construct sampke space diagrams T & the et
I The possble outcomes from roling a dice notation to list the hh between the { } are
: g _ ’ ! outcomes S = a; the possible
£ 5 tcomes
| 53 123|456 ou
| e e L s §>[ i [ [an [an [ an | on o
| Sampe space dagrams provde a5 G i
L Setenate wa to dephy go|lalfar]sr]arfor|er S - { W, 24, 31, 4H, 51, 64, I, 2T, 3T, 41, 5, 67}
I outcomes from everts 2E
-
[ e e e e e s
| PfObdbiitu from sample space What is the probabilty that an outcome There are three
I The possile. outcomes from roling a dice has an even number and a tails? even numbers with :
I P . 9 s Nomerator
= 1l2lz]a]ls]| 6| Thsthest N = the event
| 838 P (Even number and Taiks) = 3.
| S ST w [ [on | on | on [on | Mionidt — 2 Denomintor
| £ Z ‘ ~T 7, —17 represents the the total number
& =2
| 82 T|IT @ 37 @ 5T question P In between the () is Trere. are twekie. of outcomes
| 2.8 the event asked for
L 2= possible outcomes
/e
| Probabilty from two-way tabkes The event |: Product Rule
I I
| Co | s | wak | Told | P (Gl wak to schoo) = 21 .
v The number The number
: Boas | D 24 4 53 100 I: oftemsin  x of tems in
7
Ve [o a0 Q)4 N The ot the l: eent o event b
I st |
Totd | 21 44 35 100
: C ) [ The total rmber of tems “
Py’obabmtq ﬁ’om Ve,nn d[aofams 100 students were questioned if they played badminton or went to swimming club

40 wert swimming, 25 went to badminton and |1 went to both

This whole curve includes

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

Swimming Snimming Badminton everyone that went to

Because |1 did both we badminton o
| cakulate just swimming by Because || dd both we P (Just swimming) = .
| 40- 11 calculate just badminton 100
| by 25 - Il
I The itersection
I represents both ™| The number outside represents those
I that dd netther badminton or swimming 100 — 29— 11— 14

I Swimming GND badminton



What do | reed to be abk ﬂW_h rds
to do? Simpify: grouping and combining similar terms
By the. end of this unit you shoukd be able to: Substitute: replace a variable with a numerical vale

| |
I
I
I
*  Form Expressions : : Equivalent: something of equal vale
Expand and factorse snge brackels | | Coefficient: a number used to muttioly a variable

I

I

I

I

I

* Form and solve equations Product: muttipl terms
* Solve equations with brackets - ULPY

Represent inequalities
Form and solve inequaities
equal to another

Form 6XP!'€SSIOY\S For unknown variables, a letter ” Directed numbers

is normally used in its place

Highest Common Factor (HCF): the biggest factor (or number that mutivles to give a term)
Inequality: an inequaity compares who values showing if one is gredter than, less than or

3 (A + 4)

[|3x3+2-11v  0x3+2-32 ¥

eg area of arectange 0 =bxh

I
| | |
| More than — DD || ++ —>» + |: N 4 X\A X |
I Less than/ difference — SUBTRACT I | o O O |
I - ¢ | 3 3xXx |3x4 E 0 i
| egdmoethint — > t+4 0 :I ox | 1 0 | =
I Slssthank ———» k-8 I+ - > - I —— : O

I | +
: Only similar terms can be. grouped together - + _ :| ox+ 12 o+ 1 :
| e Find the permeter of this shape I i i | x+4 X+4 X+4 Different |
: t (Permeter = length around outside. of shape)” ¢a 5an<;b 25 o H ] A ] X« representations of |
=axa=-Hx— )= Oy
| Al A dte D = 0 9053 1 o 2 e
| Factorise into a single brocket & + 4 |1 Sobve equations with brackets 3 (2 +4) = 30 |
I I
| | | [ aca | x4 [ a4
<«— Tryand make this the highest 3(x+4)-30 I
: Bcr 4 14 mo cguma"em Foctsr : : 34 Expand the brackets |
TR || [P e« '
| I 30 b+ 1= 30 :
| The two values muttiply together (aso the area) of the rectangle | | G [x3 o -12 -12 %@E}U&Z tb(;c::;kngsvg,azwr I
: Note : : 30 : fraction or decimal |
B+d =40 B+ 4 = A4x+ ) ERRTEEE ex - 18 y o_ |
I This 1s factorised but the : | P ||5 [ -6 -6 x=3 ol
Il HCF has not been used | !_ |
______________________________________________ -
T T A ——— — ——— — o= ———————————= -
| Simpke Inequaities :I [ Form and solve. inequaities 11 Olaebraic constructs :
I Il _
| <lss than < Less than or I Two more. than treble my | | Expression I
I equal to I rumber is greater than 11 I O sentence vith a minmum of two numbers and!
: > More than > More than or :I . y : : one maths operation :
ind the possible range. of values .
| equdl to I : 11T PSR G BHEE | Equation |
: . t);w <0 ” orm x P> 3 —» 2 —» H O statement that two things are equal :
t loud
|\ % amjaluf 1225 t(;uuan o l 3>l I Term I
| 0o :I Solve I'1 O singe number or variabe :
| Note ! | «— 34— ] — | I _
| x<lOand (0 ‘10 \sgzgrtehlihzztt‘azdva\ue” d X - I ldentltg !
| represent the same Il K>3 Il On equation where both sides have variobes |
: valbes ” Check : : that cause the same dnswer inclides = :
x+ A< A0
o y 1] This would suggest any vale. bigger than 3 stisfies the I Formula |
: Xmgfllug A less than or equalto 20 || statement 11 O U virtten with dl mathematical sympols |
| Tret I |

The biggest the vale can be s 13
L



What do | need to be able
to do?

I
I
I
By the. end of this it you shoukd be abk to: :
»  Generate a sequence from term to term |
I
I
I
I
I
I

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

Term: a single. number or variable

Postion: the place something is located

Linear: the difference between terms increases or decreases (+ or -)

I

I

I

I by a constant valve each time
: Non-inear: the difference between terms increases or decreases in dffferent amounts, or by x or +
I

I

I

I

or posttion to term rukes

* Recognise arithmelic sequences and find
the nth term

*  Recognise geometric sequences and
other sequences that arise

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 one by a fixed non zero

number
I—:::::::::::::]_'-::::::::_,—,_ —————————————————————————————————————————————— =
 Linear and Non Linear Sequences Il Sequence in a table and graphically
| Linear Sequences — increase by addition or subtraction and the same amount each time Posttion: the place in the sequerce

Sequences from alagbraic rols iy s susstiuton h

Position

Because the terms increase by the same addtion each time this

I

I I

I '

Non-inear Sequences — do not incredse by a constant amount — quadratic, geometric I

| [ I A 3 |
| and Fbonacci [ M The term n

| Do not plot as straight Ines when modeled graphicaly [ | | | position 3 |

| * The differences between terms can be found by addition, subtraction, multipleation or [ has 7 squares’ |

I dvision [ 3 o) f 7 |

| Fiborveei Sequence — look out for this type of sequence | Term: the rumber or variabke Graphica :

I || (the rumber of squares in each image)

101 12 35 8... 1 o |

I \ || natabk | position | 1 | 2 | 3 & . |

: Each term is the sum of the previous two terms / LB : | Term 3|5 |7 34 ? |

:::::::::::::::::::::::-': —~v ~¥ m |

- AR % 12 3 |

I

I

3+ 7 3 +7 : Il s inear — as seen in the graph
/' \ e s e e e e e e e e e
i Msconceptions and comparisons |
This will be. Inear - note the snge This is ot Inear as there & a Complex alagbraic rules
power of n The valves increase dt g power for n

Substitute the number of the term you are looking for
in place of '’

-5 —

|

|

|

|

|

|

: constant rate
|

|

| &

| Btem=2()-5--3
|

|

| I
| I
I I
I I
I I
I I
I I
I I
100 term = 2.(100) - 5 - 199 | (2 x .1) I
|
| |
| I
| I
| I
| I
| I

ONLY an integer solution can be in the sequerce

|
|
|
|
|
|
|
|
| Ftem-2x F=2
|
|
|
|
|
|
|
|

D4tem =2 () -5 - -| ¢ Ftterm @x 1P
- - L lem - A2 8 ﬁtogf;m - (2x100 )2 - 40000

: Checking for a term in a sequence. fom an equation 100" term - 2 x1002= 2000 em = 14X
I ks 201N the sequence 3n — 47 o Tem o check »
| 37'\ 4‘ 20 l n (n + 5) Fterm=1(1+5) = You don't need to
| Olgebraic ru[e tem=2(2+5) - expand the
I Soling this will find the. position of the term in the sequence 100h term = 100 (100 + 5) = 10500 ~ expression
|

- Finding the algebraic ke
theste d — 4 8 12 lo, 20....
VoYY

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

This has the same constant

7 H |5 M A «—— adfference —but s 3 more than

the original sequerce

This is the constant
dfference between the terms

in the sequence

(difference) between the
original and new sequence

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



What do | need to be able
to do?

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

Multiply expressions with indices
Divide expressions with indices
Binow the addition law for indices

|

|

|

|

: o 0Odd/ Subtract expressions with indices
|

|

|

| Binow the subtraction law for indices

|

Ly
I
| : Base: The number that gets multiplied by a power
I') Power: The exponent — or the number that tels you how many times to use the number in mutipication
: | Exponent: The power — or the number that tels you how many times to use the number in multiplcation
| : Indices: The power or the exponent
I Coefficient: The number used to muttiply a variable
I Simpify: To reduce a power to its lowest term
: | Product: Mutiply
I

ST T T T T T T T T T - ——————————
: Oddition/ Subtraction with indices : : Mutiply expressions with indices :
| Gt o Each : ! 4b x 3a 5tx At :
I 20 gt 7 ach square | X
I 2& ix_, - » @@DDD represents x*and | | =4ybx3xa =5xtxqxt I
I Tem Tem each cube I =4y3vbyxa ="y qxtxt |
0o a0 |
I represents x | = 2 _ 2
| Expression : | - = 40t :
: Only similar terms can be simplified I : I
| If they have different powers, they I |
| are tnlke terms I bt x 3p? |
| 'l =2xbxbxbxbx3xbxb There are often '
I Iy — 2 3xbxbxbrbrbxb misconceptions with this |
| [] O I = KIXDXDXDXDXDX caleulation but bregk down |
u = 0obt I
| Ay + 242 » O > 7y I the powers
| O Uo “_______________________J
U
I |1 4 : .
: b e 5 5@@ % aade : : Oddttion/ Subtraction laws for indices
| Faeo X Py 3 37
e 1 1-Bx3x3x3x3)x(3x3)
—DFIICTQ—BX—P(_@S_SIC:HS_ W_IUT I;dE@; __________ The base number s dll the same so the terms
. can be simplfied
24 Ax X Ax 3 A
L ., —> Oddttion low for indices
36 AxFxAx3 3
Qa m X G n = Q mt+n
5 a° b? _ Ixgxaxaxbxph g’

babe_’.3x5xaxbxbxbxbxbxb 3

prp > 3

Cross carceling factors shows cancels the expression

23 al y? This expression cannot be divided
220 U (carcelled down) because there are

5db no common factors or simiar terms

3x3 30 |

Subtraction law for indices

am+an=am n

I
I
I
I
I
I
I
I
I
I
I
| 3x3x3xFx3 _, 3> [ 3°
I
I
I
I
I
I
I
I
I



What do [ need to be able 11 Neamords
to do? : I Percent: parts per 100 — written wsing the. 7 symbol

I Decimak  number in our base. 10 number system Numbers to the right of the decimal place. are called decimats
Fraction: ai fraction represerts how many parts of a whole valle you have.
Equivdlent: of equal value
Redice: to make smuler in value

|

|

I —

: By the. end of this unit you should be abke to:
| Convert between FDP less than and
I more. than 100

|

|

|

|

*  Express an amount ds a percentage

Integer: whole rumber, can be. positive, negative or zero
*  Find percentage change |

I
Ly
Ly
|
* lnerease or decrease using muttipliers I : Growth: to increase/ 1o grow
Ly
: : hwest: use money with the. goal of it incredsing in value over time (usually in @ bark)

|
|
|
|
|
|
|
|
|
|
|
I Ergcti |
Convert FDP 0 | Fraction/ Percentage of amount 0 :
|
|
|
|
|
|
|
|
|

I_=======_____________===========::::::::::::::::::::::
|
| 70 ott of 100 £60

70—y Thedo ) squires —— {0 bundr;dths I fnd 2 of £60 [EEIERIEm [euTen]
| 00 means 70 Turdredtie’ > - 70 1 -
: Usng & 1010 - 7 ‘tenths’ ': £36

07 I Remember Rementer
| cakulator Be careful of recurring decimals I3 07 of £60-= £6 i 3.607-06
| M e9 1 -03333333 [l 57607 50/ 0f £60- £30 5
: T —| s=0 | Comert to aceoml 3 703 I 607 of £60 - £36 60/ d 60
I - Vbx

| This will give you the answer \ x 100 converts The dot above the 3 I = £36
I in the S\mp[@st form toa pe(centage I I

e e e T byt b iyhy= by bysys st
| | Convert FDP < and > 1007 || Percentage decrease: Mitiplers ! Percentage increase: Miliplers |

; 007/ 4
: 100 hundredths 404”%23@”’3 ” < 007 > ” L S o :
| " o 7/ ]
I _— ” ‘ 427 ’ Decrease by 587 ” Increase by 127 |
140 hundredths '

: 1007/+407 4 trths [ I :
| | s I 100/ - 587 - 42/ Mitler |1 1007 + 127 - 112/ Mitipler |
|| 1+040 I - P — More than |
| - 140 I| 100-056-04a Less than [ 100 + 012 = 112 ore. than :
I_______________JL_____________Jl ________________ ]
e ey eyl e ey e ey e e e A

| Express as a 7 - Non-cakulator Percert — per hundred H Express gs a 7 - Cakulator

1
@ ® @9 | 7pereweny 0are orange | This means that 70 per every 100 [| Rose @
aeorange  7() . 707

I
| !
I
I
Y .o. = 100 (s | 3. 433333,../ |
I ® 0 [l 3_0-—>D—>30—>x|00—>43/ :
| 27 per every 50 shaded | 94 per every 100 shaded : : R I
| Al 5. 547 I This the same ds |
| 50 100 Can't use equivalence 13- 30 I
I [l easiy o find ‘per Decimal percentages |
| | Denormingtor 100 || Equivalent. fractions | I hundred are stil a percentage |
L - —————— e
ey —— 11 Choose apropr ate method
| ' Choose appropriate method |
| | bought a house for £180,000, | I
| [ bought a phone for £200 loter sold it for £216,000 Il °o I
I 0 year later sold it for £120 Il |
| 100/ The lainguage. and wording of
100/ . L Il the question is the key |
I . A Ol values of change [ £180,000 I I
| [ £200 |A/ compare. o the | | I |
I T [— ORGINOL value —_ I |
| Percentage loss Percentage profit I Have you represented the question in a |
5, 100- Differerce in vabe . 100 —¥ 36000 bar modef?
: 200 00 =3757 [ Origindl vake Money made (profit vabe) 180000 100 -207 : : Can you ise a cakulator? :

L S U |



|\/\/hatdo|medtobeable

|tO do?

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

Order numbers in standard form

0dd/ Subtract with standard from
Multiply/ Divide with standard form

Use a caleulator with standard form

Commutative: an operation

Power: The. exponent — or
Exporertt: The power — or

Standard (index) Form: (1 sustem of writing very big or very smal numbers

Base: The number that gets muttipled by a power

Indices: The. power or the exponert.
Negative: O vale below zero

is commutative if changing the order does not change. the resutt

the number that tels you how many times to use the number in muttiplcation
the number that tels you how many times to use the number in muttiplcation

—————————————— — —————————————————————————————————
: Posttive powers of 10 Standard form with numbers > | Il Neggtive powers of 10 :
| I bilion — 1 000 000 000 I Ory rimber Ony integer |I 1 L 1 1 1 I
| 10X 10x 0x10x 10x10x 0x10x 10x10 = 10" |: between land N X |OnA/ 1 0.001 * — = ™ ||
: Odelton rve. for indes 107 ¢ 107 - 107" | o I: il o | eeo |for |0 |
| I t I
, e
| Subtraction ruke for indces 107 - 107 = 1072 |: Exampk Non-exa Mixio3l” /7' R I
A TP E LT R |
r = === T -32x10x10x10x 10 - vae Lo Neggtive powers do not
| Numbers between 0 and | :I - 32000 53y 1000) :: ;YE@ZS@”‘ 0 indeate negative soltions :
: 0.0n4 1 ¢ L L L |I—=======::::::il================.Jl
: 0 100 1000
545107 0 60 | 00 | 0 ” Order numbers in standard form ‘ 0 ‘ 0 ‘ 0 + 0 ‘ 02 ‘ 03 ‘ 0 E
I - ' 1
I 0 ® 0 ) 4 ” -2 2 0 -l Look t the power first I
| | B4xI07 24x 07 33x100 L300 lthe nonbec e > o <t ||
| O negative power does not medn a neggtive ” 0.064 240 | 0.13 Use a poce vale grd to compare the. |
| arswer — it means a number closer to 0 I numbers for ordering I
l _______________________________________________ |
_____________________________________________ 1
Tip: Convert into ordinary numbers first and back to
| Me'ntal wbu'“tiom :: Oddltlon and SUbthtIOﬂ standard from at the end :
6.4 x 1021000 @ 1@ | |
I Not in Standard Form |
l-64x 10%10° S 2410 Notn SardaetFom | i | 0x 10°+ 8x 10° Method 2 |
| G4y I Use addition for indices ruke ] — |
= = . -6+ 5
| =24 10'X 10° (ke addition for :| 600000 + 800000 (li X 630 ' 0 I
ndi = 1400000 B
| M bkces e I _ 5 This is not the S 4y 10 10 I
I 2x 109~ Diice the vabes :I ZL4x I0° final answer ‘trx Ol()); 0 :
= L4x
L2~ 4)x IO5 Remerber the Iayuf for standord form |I More robust method I
| 5 |I Less room for misconceptions
| Z -05x10° Ony number Ony nteger | Easier to do cakulations with Only works i the powers are [
| belveen | ard A xlon I negative indoes the same I
| less than 10 || Can vse for different powers |
|_ _______________________ |I ________________________ I
_____________________________________________ 1
| US a cakulator Use a cakeulator to work ot this
: M)Itlplicatlon and lelSlOﬂ For muttipleation and dwision you can look it the I: L 14x10° x  39x10° question to a sutable degree of :
Division questions valbes for K and the. poveers of 10 s two accuracy
: LHx 1o - A canlook lke ths separate cakuiations : bput 14 and press Then press 5 (for the poner) :
0.3x 10 / P
| [ s ) This gues you the. solution |
| I Input 39 and press Then press 3 (for the power) |
I (9 00+ 0 0°) Il pess & / |
| Revisit addition and subtraction laws for indices — II i i |
| x 109~ 103 they are needed for the cakulations Il Clek caubator for video tutoril |
I 1 7o put into stancard fom and 4 sutabke degree.of accuracy I
: -5y I8 oo v T s btracton s for dees :I Press (SHIFT) and then press 7 for sci mode ‘ Orover 55 x 0° ‘ :
I I

amrxat=am™n am+anh=amn

e

|| Choose a degree of aceuracy so in most cases press A



|\/\/hatdolneedtobeable | he_u;v_vods

I
I Signficant: Place. valve. of importarce :
By the end of this unit you shoud be abke tor Round: Moking a rumber simpler but keeping its valve close. to what it was |
s Round numbers to powers of 10and Isf 1 | Decimat: Place. holders after the decimal point |
« Round numbers to any dp | Overestimate: Rounding up — gives a solution higher than the actual value I
I
I
I
I
I

Estimate solutions : | Underestimate: Rounding down — gves a solution lower than the actual vale
*  Cakulate sing order of operations | | Metric: O sustem of measuremert

| : Balarce: The. amount of money n a bark account

I

Deposit: Putting morey into a bark dccount

* Cdulate with money, units of
measuremert and time

: Round fo powers of 10and | sig ﬂopre, 0 ff the number s haffay between we “round up’ 370to Isignificart figure is 400 |
| 37 to Isignfcant figure is 40 |
: 549 1o the nearest 1000 5475 to the nearest 100 5475 to the nearest 10 37 1o Isgnfeant figre is 4 :
. - . - - 037 to I significant figure s 04 I
I ' S . ,
KCEDIE SR 1G> 0 1 000037 to | sgnficart fiaure s 00004 |
I | Round to the first non-zero number |
- o —_—_—_—__—_—_———— __
l_ _____________________________________________ -
| Round to decimal places 7 44192 Focts on the nurbers | [ Estimate the cakuldtion  ¢ond to |sgnfeart figre foestmate. |
I To ldp" — to one number after the decimal aftr the cecimal port || [
| To 2dp" — to two numbers after the decimal || 4.2+67 =4+7 =l This is an overestimate because the 6.7 was rounded up more :
: 2.46192 tto 1dp) - s ths closer to 24 or 25 2.4 6192 mﬁ ym; ) I \The equdl sign changes o show it is an estimation |
| H ! bser 1o 25 || Aldx3|1 ~20x3 =060 Thssan underestimate because both values were rounded down |
| 2_4 1t closer to I |
| 2.46192 to dp) - s th choser to 246 or 247 2.46' 192 T shors the It is good to check dl calulations with an estimate in all aspects of maths — it |
| - : . W rumber s coser ] helbs you identify cakulation errors I
I 2465 247 0246 || :
- ____ e - -
o T
| Order of operations Q 11 Cakulations with money

: Brackets Operdtions in brackets are caculated first | | Debit - You have £0 or more n an account

| Other operations eg powers, roots,
: Mutiplication/ Division

| They are carried out in the order from kft o right in the
q,uestlon

|Odd|t|on/ Subtraction

| They are carried out in the order from eft to right in the £130+50p :_ 3050  {n perce) £l- |OOP
| question = 130 *+ 050 (in pouinds)

Money calculdtions are to
Adp

|I Credit - You have less than £0 i an dccont

Using a caleulator — ensure you are working in the
correct units

it are imoorfant: e Coversions x0 k00 oo xooo  xo0 _ xooo _|
Units are imporfant:” seful comersins Ko :
| mm cm m Pm 9 > kg T ml L1
| o 00 oo ~1000 ~1000 oo I
_____________ _'|———————————.———————————————————————|
| Metric meastres of ngth || Time and the calendar % 12 ot = ore uear - 52 veeks Lday— 24 bours |
| flo = 1000 x meter Centi - H) X meter [l » a}lsaogcst— Dicm March, May, Juy % e» 6% (r)n\:;tz;dg :
I "lﬁ\ VN v —
1 I I " 1 Year — the amount of time it 30 days — pril Jure, Sept, Nov |
| Mili - To0s * meter | | akes Earth to g0 around the 28 days — Feb (29 leap year) |
I | sun 365 (and a quarter) days Iweek — 7 dats Use a number Ine for |
o ====== = = ====5 | Ledp Year — 366 daus (every Monday, Tuesday, Wednesday, time cakculations! |
| Units of WCIth/ CGP%IU.] : i 4 years) Thursday, Friday, Saturday, Sunday |
: Weight = g kg, t I 2-howr clock Digital Clock (24-hour times) Py :
| Capacty liobme of lqud) = mi L : : Use am (morring) and pm- (aftemoon) = O llomrghors) |
|

Hour )
Only use hour tmes vp o 12 == l * 12-23 (aftemoon hours)




|Matdolmedtobeable

|t0 do?
By the end of this unit you should be abke to:

*  ldentify atternate. angles

*  ldentify corresponding angles

*  ldentify co-interior angles

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

| Basic angle rules and notation Q

: Parale!: Straight. Ines that. never meet

I
I

| Ongke: The figure formed by two straight Ines meeting (measured in de@rees) :
| Trarsversal: O e that cuts across two or more cther (normaly paralel) Ines |
| kosceles: Two equal size. Ines and equal size anges (in a triangle. or trapezium) |
| Polygon: O 2D shape. made with straight nes I
| Sum: Odition (total of all the interior angles added together) |
: Regular polygon: Oll the sides have equal lengthy dll the. interior angles have. equal size. :
I I

Lines OF and BE are transversaks |
(ines that bisect the. paralel Ines) |

Stil remember to look for angles on
straight lines, around ai point and

Ocute Ongles l __ verticaly opposttel |
0°< angle <40° QO° |
Ongle, Notation: three ltters ABC “
Optuse Ths s the angle at B = 113 © Il gsrrespondm@ Olernate. anges I
ouse . - ks often often identified by |
90°< ande <180° Right angle notation Line Notation: two ktters EC 1] — . Y
| ’ The Ine that Jons E 1o G Hertified by thei they Zshope |
| Il shape” in position I
| Reflex Straight Line Verticaly opposite anes 1" postion |
| 180°< angle <360°  180° Equdl I |
l_________________________“ ______________________ 4
——————————————— T - - - - ————— — —— — — — —q
| Otemate/ Corresponding andes | | I Loy @ |
I | I
| Because altemate angles are | | B Becase co-nteror anges have. | | Sce Q%‘& Ongle |
| equal the highlighted angles are | | asum of 180° the highighted I | T I
| the same size | : angee s 110° I : Side, On@le Slde I
' | | |
I SN
I 55° | I | I Side, Side, Side |
| Becatse corresponding angles ) | | | |
| are equal the highlghted angles o | Os angles on a ine add vp to 180° co-interior angles can also be | |
I cakulated from appling atternate/ corresponding rues first I
| are the same size | | | | |
L _______________ L
____________________ |
| Properties of Quadviaterdls I Il Sum of exterior angles ¢, el addup o 360° |
I uare Opposte sides are paralel | |
Square I
| Ol sides equal size Oppostte angles are equal | |
| Oll angles 90° Cornterior anges |I > Using exterior anaes |
Oppostte sides are paralel
: : pp P C Trapeziom : | Exterior Ongle :
ectange |
| 0l s 90° | Ore pair of parale! Ines |I A Wterior ange + Exterior angke - ST{ aght e = 180° |
I Opposite sides are paralel . Kite Il B s Exteror ange - 180 — 165 - 1B |
I Rhombus L) Mo porok nes Ore the ande formed from — rterior Onvie Nomber of sides = 360° ~+ exterior ande I
I + / Equal lengths on top sides || 9 Number of sides = 360 + 15 = 24 sides
Ol sides equal size Y the straight-ine extension |
| |- 7 Equal lengths on bottom sides || 1 the s of the sha |
l Opposite angles are. equal // Ore pair of equal anes || at the side of the shape |
_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—________ ___ — - : oo

: Sum of interior angles

This is an irregular polygon
— the sides and angles are

(number of sides — 2) x 180

s T terior anges in reguar polygons = (umber of sides — 2) x 180

dfferent sizes

I
| Interior On I :
| The angks enclosed by the Sum of the interior anges = (5 — 2) x 180 Exterior ange = 360 + § - 45° |
| polion <« t

: U I Interior ange = (8-2) x 180 - 6 x 180 - 135° I
is shape can be made from

w three trianges I 8 8 :
Edch triangk has 180° : : |

Exterior angles in regular polygors = 360° - rumber of sides
Sum of the interior angles = 3 x 180 Il s :
I
I

| Remember this is all of the interior angles added together

I
[l number of sides




Recall area of basic AD shapes
Find the area of a trapezim

Find the area of a circle

Find the area of compound shapes

I o e  — — — — — — — ——

:_Orea — rectangles, triangles, parallelooyam

BgtheendofthsmitngmIdbeabIe,to

Find the perimeter of compound shapes

I I
| Congfuent The same |
| Orea Space. inside a D object |
: Perimeter: Length around the outside of a AD object :
| Pt (7m): The ratio of a circkes circumference to s damefer |
| Perpendeular: Ot an andle of 90° to a given surface |
| Formula: O mathematical relationship/ rue gven in symbols Eg b x h = areai of rectande/ square I
| Infinity (o0): O number without a given ending (too great to count to the end of the number) —never ends |
| Sector: O part of the circle enclosed by two radi and an arc :

Rectangle

o O triangle. is half the size of the

I

I

Paralelogram/ Rhombus s Triande I

: Base x Height * Base X Perpendicular height P % x Base, x Perpendiculr height h : rectangle it would fit in :
I ' ! ! |
I : I
1____________________2_______________E __________ 4
_______________________________________________ -

Orea of a trapezium b | Compound shapes

Orea of a trapezium

| To find the. area compound shapes often need spitting into more manageable shapes first

calculator

Orc lengths + Straight. lengths = total permeter

ft is important to round your answer sutably — to significart figures or
decimal places This will give. you a decimal solution that will go on forever!

' |
' |
|

| (a+b)xh . II dentify the shapes and missing sides etc. first :

I A a | I
| Wi . I 0 Shape R - lsosceles

Whue Two congruent trapezioms I 5cm 4em? Zé 5 |

: make a paralelogram [; 4emt 3 e trapezim |

| / h\ / * New length (a + b) x height |: H I

| * Dudeby2tofndareact I Sem 512”“ g/ |

| a b ore I| ‘ E \ 1124m Shvipe B- nonstandard |

________________________ JI : &m trapezium :

_______________________ l N T

| Oreai of g circle (Non-Cakculator) J |: Uis |

| AN Shqoel\+SIupeB=totaIarea !

[|  Read the question — leave in Orea of a circk Il |

S+7)x4 + DOrAxT7 =24 +45.5-=69.5em?

I terms of 7w or f 70 ~3 (provides | 7 X radis? |: ( g) ( P ) A4+ 490~ 6.5em |

: an estimate. for arswers) |.________________________I

______________________ -

: Diameter - &m : : I Compound shapes including circles |

= Radius = 4em |

| P - 4 | Cireurference Compound shapes are. not. alwaus area questiors |

I — US = 30 1 7z x dameter | € For Permeter you wil need to wse the |

: 7T X radus? Find the areai of 4em : I cireumference |

| " one quarter of the I : Spotting digmeters and radi :

| “mx o circk Crck Orea = lomrom? | |

!_ = lom e Quarter= 47t cnéd _! | ( o m |

plgnlynlynlyniyninlily byl W oo o ‘ ‘ , I

. | 50 m

Orea of a circle (Cabulator) Iltgegmmon is akso the dameter of the sem :

‘ - Don't need to halve this because there |

o Oresi of a circe diameter Orc lngts ZT@Z o4 are. 2 ends which make. the whole |

— T X radiss? T circle 0O |

Oo |

|

|

|

|

|

|

|

|
|
|
|
|
: How to get 1T symbol on the
|
|
|
|
|
|

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

: %Abg : 5207; r|n5 0 Stil remember to spit up the
0F = 7011 m compound shape. into smaller more.
E— mandgeable. individual shapes first

I

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



| What do | need to be dbe
o do?

Mrror fre: a ine that. passes through the centre. of a shape with a mirror image. on either side of the line

Ly
Ly
Ly
| || Line of symmetry: same cefinition as the mirror line

| By the end of this unit you shoukd be able to: || Reflect: mapping of one. object from one. position to another of equal distarce from a gven ire.
|+ Recogrise Ine symmetry LI Vertex: a pont where two or more-ine. segments meet

|« Reflect in a horizontal line : | Perpendcular Iines that cross at 90°

: * Reflect naverleal ine | : Horizontal: ai straight Ine from Eft to right (paralel to the x axis)

| I

| I

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

:Lms of symmetry Prombis
Mrrvor line (ine of reflection) two lines of symmetry

i Note. a reflection
! doubles the area of
|

i |
I I
| l |
| i |
| Paralelogyam E I i the. orginal sha |
I € original Snape
I No Ines of symmetry I I - gz |
: I : Reflection in a vertical ine gs % :
= s
| I s s
: Shapes can have more. than O circle has an nfinite amount of | | § il A 8 o0 £y :
| onelne of symmetry. .. ines of symmetry | : o) _\s 2 I
| Ths reguar polygon (a I S , |
| reqar pentagon has 5 Ines / | : : I
| of synmetry) ]I I = Reflection n the e x-2 “R._J |
ht——eee— e e e e e e e e e e e e e e e e e —— —— — —— — — — — — — — — — — — — — — — ———— —
Mot TS 1
| Reflect horizontal/ vertically ( 2) 11 Reflect Diagonaly (1) Tum uoiy e -. |
| I , i you tumn your image. it : |
| | | Poirts on the mirror ine don't change position becomes a vertical/ horizontal I
I q ] reflection (aiso good to check |
| Oll points reed . your answer {his way) ': I
N ' |
| to be the same I \ !
I dstance away | == === -- I . ' I
| from the. line. of I e :
I N . .
: reflection | | 1 S N Drawing perpendcular lines I
| [ i Perpendcular Ines to and :
| Il from the minror Ine. can help
| Reflection in the line. y axis — this s akso a |1 Al you o plot. diagonal reflections |
I reflection in the e x=0 | ]| Folddbongthe Ine of symmetry to check N |
| I the drrection of the reflection |
I m M- Q- |
| ’ N 1
| 3 1 Reflect Diagonaly ( 2) v :
. s
| ‘ I This is the Ine y = x (every y coordinate s the N[O |
I ! : : same as the x coordnate along this ne) Sl |
| 5 & 3 2 1 T2 3 4 5% & Q N
I 1 : I i /, This is the lne y = - x b a '\;; HH :
2 =- = 4
: 5 | : ::l , . The x and y coordnate have the / A S |
| 4 I 2l ¢ same vale but oppostte sig s S |
5 | s I
| : N 2B Ny
| I I 5 4 B3 2 w/\§ 1 2 U 5 : . I
| Lines paralel to the x and y axis Il /' 2 y 8% Tum your image |
| REMEMBER ¥ NI IR P bmyr e [:
- = -4 A omes a verlical” norzonta
| Lines paralel to the x-axis are y " I v | rftclion (ko good o chec |
| Lines paralel to the y-axis are x = ____ I ’ s 1
I [ i your answer this way) |




YEAR & - REASONING WITh DATA

"What do [needto be ab 1! bewords !
' to do?

I
1
| | Hypothesis: an ideai or question you want to test

| By the end of this unit you shoukd be abk to | : Samping: the group of things you want to use to check your hypothesis

|+ Setupastatitial enguiy | i Primary Data: ddita you collect yourself

|+ Designand criicise questionnaires | | Secondary Daitar daita you source from eksewhere. e.g the intemel/ rewspapers/ local statistics

|+ Drawand nterprel multple bar charts : | Discrete Data: rumerical data that can only toke set vabes

l° Emw and rierprel e grophs 1 1 Contiruous Data: rumerical data that has an ifinte rumber of values (often seen with height, dstarce, time)
| ¢ Represent and inferpret grouped quartitatie | | Sprea the, distance,” how spread ot/ variation of dta

: | | Querage: a measure of central tendency — or the tupieal value of dl the data together

| : : Proportion: rumerical relationship that compares two things

data
»  find and interpret the range
e Compare ditrioutions

S S S S il
A st I S S |
: Set up g statistical enquiry <3 I Design and criticise. @ questionnire |
o . ,
| Witea Design a Pros/ Pros/ Discrete. or || The Question - be clear with the question - dont be too kading/ judgemental |
| sutae — dita — Cons of —p Cons —p continuous [l e How much pocket money do you get a week? |
| hupothesis collection samplng primary or data? 1] i ' I
I sheet secondary || Responses — do you wart closed or open responses? — do any options overlap? — Have |
| data 1] you an option for all responses? |
Features of a data colection sheet i I
I More
o I B S o I f;{lg-n+ 0£0 O£001-£2 0£20-£¢ Dmorethned - 0 |
rouped or I
[ " observed
grouped observe
I cotegores —1% H’” ol ” NOTE: For responses about continuous data include inequalities < x < :
l _______________________________________________
_____________________________________________ 1
P ictograms, bar and ne charts € Represents quantiae dolg ,: M)Itlple Bar chart  corpares it grous of data |
| Petoaram Bar Chart Line Chart | tey/ Colour code for sepamte|
T e | London youps of information |
| [orpse |} - Clarl labeled axes PUS—— i 4 IO
i . - Scale for axes 2 = |
: Sponh 888(9 | - Comparable data bars 24 I
| Lo I| drawn rext to each 20 I
| O- 4 ek ) : s ofbocks e ot | olber E ij |
[ - Need (o remember a key - Gaps between the bars - Gaps between the ines || M Hl |
- Visually abke to identify mode Oearl beled axes - Clearly labeled axes | o |
| - Scale for the axes - Scale for the axes I| ol Gap beteen diferent |
| - Title for the bar chart - Diserete. Data |I [ ne S e |7 calesores of dato
| - Discrete Data I o |
T T T T T e o e TRt rrd it ormeot Fro armmme L o I
i i R be 360° Playground Temperature
| Draw and interpret Pie Charts @ ementer 4 ek s 560 | Drow and interpret ine grapts .| = |
| mom [ om [ [ fomw | There were 60 people dsked in this survey || - Commonly used to show changing over time e . |
I [reaeny [ 32 | 25 | 5 | —— (Toldl frequency) I - The poirts are the recorded information 9 i |
and the Ines join the points g5
I ” Mitpe method y e Pl |
| 5y 3R outof 60 peopke had a dog 0s 60 goes info 360 — 6 times I / |
| Each frequency can be multpled by 6 to find || ] Line 9ravhs do not need to start from 0 ! |
the degrees (proportion of 360) ’ L) P R |
: This fraction of the 360 degrees : : More than one piece of ° fi'e ’ I
represents dogs ddta can be plotted on
| 32 I the same graph to It is possible to make estimates from the Ine I
| == X360- 12 Use a protractor to draw Represents quantitatve, | | | compare data eg temperature at 930am s 5°C I
| 60 This is 192° dscrele data | | I
______________________________________________ 3
I o .
| GfOUped thltatlve dﬁta REE 2{5%’0@62;3 sg?«?erz : I |nd and lntemret the range Difference between the biggest and smalest vales |
| ) |G the bars | : The range s a medsure of spread | Shop | highest valse | | Shop |lowest valse :
| — 5 T | O smaller range. means there s less variation in
- : ¥ I
| ost<s | 5 £o | Growping the I the resutts — it is more consistent data ) / |
| = - 3 data s useful | | I :
| w0 || | — there s a [ O range of 0 means dl the data s the same :
lorge spread vale
: . The use of inequalties shows that this wil be | of data to ¥ I
More than or equal frequency dgram begin vith I Shop | has the smalest range — this L |
| to 25 and kess than | I indeates it has a more consistent flow of Range of customers = 25 — 22 = 3 I
| 30 minutes” I | customers each week (Shop )




YEAR & - REASONING WITH DATA. .

What do | need to be abe Feywords
7
tO_. Spread: the distance/ how spread out/ vaniation of data
. _ Overage: a measure of central tendency — or the. typical vale of al the. data together
By the end of this unil you shoukd be ab to Total all the data added together
mode

Represent: something that show's the valbe of ancther
Qutler: a vale that stands apart from the data set
Corsistent: a set of data that s smilar and doesnt change very much

* Choose the most appropridte average
*  ldentify outliers

I

I

I

I

I

Frequency: the number of times the data valves occur :

I

I

*  Compare distributions using averages and :
I

: !
! ':
I I I
I I I
I I I
| *  Understand and use mean, median and : |
I
| ¥
I I I
I I I
I I I
| I
|

The Mode = £240 |t is lkely that the sdlaries dbove £240 are more senior staff members — their salary
doesn't represent the averdge weekly wage of the majority of employers

range
L e o e e o il
: Mean, Median, Mode
: The Medn Lhe Medion The Mode (The modal value)
| O\ measure of average to find the central tendency...  The yalue n the certter (i the midde) of the data This s the number OR the item that occurs the most (i does not
| a typical valve that represents the data have to be numerical)
: 2484 118 24,8418 24,8418
| Find the sum of the datai (add the valves) DD Put the data in order 4,881l 24 This can still be. easier 1 it the data is ordered first
: Dwide th{edovtemﬂ Uﬁal by how many 5 =%  Fndthe vabe nthe mdde 4, 8,8 1| 24 488124
| pleces ot aala you nave 1 NOTE: f there is no single middee Mok = §

Mean = [ Median = § value find the mean of the two

L " rumbers kft 1
| Choosing the dppropridte average
| Here are the weekly wages of a small firm
| Which average best represents
: £240  £240  £240  £240  £240 the weekly wage?
| | The average should be ai representative. of the L
I data set — so it should be compared to the Put the data back into context
| set ds i whoke - to check f L is an The Mean = £307 | Mean/Median — too high (most of this company earn £240)
: appropridte. average The Medion = £250 Mode is the best average that represents this wage
I
I
I

— — — — — — — — — — — — ey e e e et

Identify outliers
Outliers are values that stand wel apart from the rest of the data

Comparisons should include ai statement of average and central tendency, ds wel ds
a statement about spread dand consistency

<4— Somelimes it
Outiers can have  big mpoct on range. and mean et Here are. the number of runs scored last month by Lucy and James in

They have less impact on the median and the mode best to not vse ,
an outler in cricket matches
Helght incm CQ‘CUWUOHS ng 45, 32, 37, 4 l, 46, 35

Where an outler is
[dentified try to ge it
some context

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

n: 396 (1dp), Median: 38 Mode: no mode, Range: 16 James has two

) extreme valves that
a big impact on
the range

Outlers can akso be
deritified graphically
e on scatter graphs

Mean 418 (1dp), Median: 32, Mode: 23, Range: 76 e

Percentage on trumpet exam

“James s less consistent 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”

20 40 60 80
Time spent practising (hours)

[
[
[
[
[
[
[
[
152 150 142 1581822151 153 149 156 160 151 144 : : Jomes 60, 90, 4| 23 ¥ 23
[
[
[
[
[
[
[
[
[
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|
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