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| Cortinve Linear Sequerces
71,15, ...

ALGEBRA. ..

\/\/hatdo|needtobeable

.| feyworas

to do?

* Sequerces of dagrams

*  Cortinue number sequences

*  Term-to-term rules

*  Sequerces from a written rule

*  Linear and non-lnear sequences

:I Tier &

| Sequence: tems or numbers put in a pre-decided order

1 Posttion: the place something is located
|1 Rule: instructions that relate two varibles
I Difference: the gap between two terms
Il Temn:a single. number or variable

Linear: the difference between terms increases or decreases by the same valve each time

Sequences

| Non-iinear: the. difference between terms increases or decreases in dfferent amounts

(| Ter 3

| Orithmetic: a sequence where the difference between the terms is constant
|I Geometric: a sequence where. each term is found by muttipling the previous one by a fixed non zero number

Describe and continue a sequence digarammatically

of circles or nes in

|

|

|

|

I Courtt the number
|

Il each image

|

5 draw this?

v\/v

| Sequence in a table and araphicaly

A

Posttion: the place. in the sequence

2 3

The termin

position 3

3

5 7
Term: the number or variable f
(the rumber of squares in each image)

has 7 squares’

In a tabe

Position

1 2 3

Term

3|5 7

E
@
©

w

=]
G
>

| Because the terms increase by the same addtion each time this

Y
2+

Position

| s near — s seen in the graph
—

How do | know this is a inear sequence?

t increases by adding 4 to each term

How many terms do [ need to make this conclusion?

Ot least 4 terms — two terms only shows one difference not if this difference is
constant. (g common difference)

How do | contirve the sequence?

You continue to repeat the same differerce through the next positions in the

sequence

000
() What wil the next
@  rumber be? Canyov ||

IlPredlct and check terms

IBYARVARIAY
A

II 2
J” CHECK — draw the next terms

VAVAVAVAVAVANWAVAVAVS

Predetions:

Look at your pattemn and consider
how it wil increase

eg How mary lnes in pattern 67
Predition -

If it is Increasing by A each time -
in 3 more patterrs there wil be 6
more lines

Linear and Non Linear Sequences

and Fibonaccl

|

|

|

|

|

|

|

| dvision
|

|

10 1|
|
|
|

A 35 8

Each term s the sum of the previous two terms

12,4,816...

How do | know this is a non-inear sequence?
 increases by muttipkjing the previous term by 2 — this is a geomelric sequence because the
constart is multiply by 2
How many terms do | need to make this conclusion?

Ot least 4 terms — two terms only shows one dfference ot if this difference is constant (a
common dfference)

How do | continue the sequence?
You continue to repeat the same differerce through the next positions in the sequence

Linear Sequences — increase by addtion or subtraction and the same amount each time
Non-inear Sequences — do ot increase by a constant amount —

quadratic, geometric

Do not plot as straight nes when modelled graphically

Fibonacci Sequence — look out for this type of sequence

...V\

|
|
|
|
|
The dffferences between terms can be found by addtion, subtraction, muttipleation or:
|
|
|
|
|
|
|

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

EXPlaln term-to-term rule tox you get from term to term

Try to explain this in full sentences not just with mathematical notation

Use key maths language — doubles, halves, multiply by two, add four to the previous term etc

To explain a whole sequence you reed to include a term to begin dt.....

he next term is
found by triping

the previous term
The sequence

begins ot 4

4&..?’\.3,6 -JJQB. .o

X3 X3

First term



ALGEBRA . Qlgebraic notation & substitution

|ImT T T T T T T T o e |
What do | needto be able to |1 DeUHOrss

I
I || Tier X :
I on;
I M | Operation: a mathematical process I
| | Inverse: the operation that undoes what was done by the. previous operation (The opposite operation) |
| ¢ Istep function machines (number) I| Evaluate: work out |
| = Istep function machines (algebra) | Function: ai relationship that. instructs how to get from an input to an output I
|+ Find afunction (one step) || Input: the. number/ symbol put into a function |
|« Substitution (ore step) |I QOutput: the rumber/ expression that comes out of a function |
I« 2-step function machines (number) |I Substitute: replace one variable with a number or new variable [
: * 2-step function machines (algebra) |I Expression: a maths sentence with a minimum of two numbers and ait keast one math operation (no equa sign) :
| * Substitution (two step) I} Linear: the dfference between terms increases or decreases by the same vale each time |
I I} Sequence: items or numbers put in a pre-decided order |
I} Tier 3.

| er O
e ' l&onm@& the order of the operations do ot matler __ _ __ _ _ JI
e —— e ——————— ——— TR T St e sy 1
| Single function machines | 1 Using letters to represent numbers || Sihale function machines (dlaebra) |

[ o II INPUT OUTPUT I
| NPUT —> —> OUTPUT [| 2795 1 yryryry L a0-h I |
| The number that goes IN The rumber that comes ot | I 3x5H : yx4 : 20 II a —» - —» 0a I

—— | | -
| This box ges the calculation instruction [ 5x3 I 4xy ! h I| 3 —» —> 30 I
| I : 4y I |
I \/ I Oddtion and f ; f |: v I
I To findthe input from the output | | muttiplcation can be O shared into I - 10 I
I ke th lN\p/ERSE i I done i any order 4 ots of Y Y number of |I To find the input from the output I
e the operation Commutative, calculations groups | Use the INVERSE operation
L | e 7= |
r- = ] TS ———————— i S T 1
Find functions from expressions Substitution into expressions |: Tiwo step function machines
INPUT OUTPUT 4y 4——— 4htsof y : |
o7 > % Iy - 7 this mears the expression s asking for 4 11 & —» —> —> §
= (=]

I Cabcuiate the vabe at the end of each operation
4x7 R 7+7+7+7 R 7x4 | =38 1 v __—

| | For the input use the INVERSE operations

Sometimes there can be a number of possible functions
eg *7x or x 2 could both be solutions to the above

|
|
|
|
| bts of 7 I
|
|
|
function machine |

I I
I I
| |
| |
| |
I Find the relationship between the input and the. output |
I I
I I
| |
| |

: Find functions from expressions

\Two step furction machives (algebra) |

| ) MPORTONT ] £+5

b — > x5 —» 4 —» Htd Caleulate the valve dt the ||
end of each operation ||

NOTE: the difference in the two expressions

I
I
I |
I
I

| ¥ o™ |I f add 5 then isydegdb% :
| ) -4 || dvide by 3 na |
| c+4 h\ NOTE: II |

[c —»| +4 [—»| x5 |—> Ale +4)  The whok first output & Iy f x5 —» .3 f| +3 [—>| .5
muttipled by 5 |
| - = -5+ 20 I |
| _\\4 +‘“5 || Sometimes it helps to try to explain the expression in word — and consider what. has happened to the input I
e e e e o o — — — — — — — — — — — —— — d——_——ee— e e, e, e, e e e e e e e ————
re T T T arr—--—-_-=--—-——-_ - -——- - __ - —_—"——————— 1
: SUbStltUtlon lnto an expression : : Repf esentlnq {:UHCUOY\S Waphm'“ Not all graphs wil be near only those with |
Take the function and generate asequerce (X + 3 an integer valve for x |
I Q(X + 3) UL the expresson nto a function machine | | ( ) Powiers and fractions generate dfferentl |
| 5 5 2 E I g_p v 3 |—» _>§ shaved graphs I
| = d i 3 Il = 3 |

16 1
I Fx-10 I To represent graphicaly the input becomes x co-ordinates 14 - |
| 0+3- 13 Bx2-26 and the output becomes y co-ordinates 12 K 4 |
L L 1" _ 5 10 . I
ey L eyl iyl L =, YA+ 3) E.l I
| Forming a sequence | g, + 3) I owerw |1 V2 5 | S 6 NTE |
| | outPuT (9 | s L) 12 | 4 Because this 5 a Inear |
I INPUT | | | 2 | 3 | The substiction's the ‘rout’ vale, | 2 graph uou can predot. |
e substitution s the input” value

I QuUTPUT | 8 | 0 | 12 | <——Th€ OUTPUT becomes thepse quence| | This becomes a co-ordnate pair 01234567 other vabes |
| (2, 10)to plot on a graph INPUT |

e | _ W WObptonager o ww_



ALGEBRA. ..

What do | need to be able to
do?

* Lke and unlke terms
Colect lke terms

Solve |-step equations (+/-) Iy
* Solve |-step equations (x/-) I
» Sole any I-step equation

Expressions and equalions

| Equality: two expressions that have the same vale
| Solution: the set or valbe. that satisfies the equation
| Equation: a mathematical statement that two things are equal

Inverse: the operation that undoes what was done by the previous operation (The opposite operation)
Like: variables that are the same are ke’
|1 Term: a single. number or variabe

|| Expresson a maths sentence with a minimum of two numbers and at least one math operation (no equas sign)
[ Tier 3:
|: Coefficient: a muttiplcative factor in front of a variable eg 5x (5 is the coefficient, x is the varidble)
1) Solve: to find the soltion

I . | - - - __ ]
e 'i
| EQUG[IUJ 2 §' | | FOCt Famlﬁes Use a bar model to display the relationships between terms and numbers
' =<l 3 7 .= 14 Y :
I % % I | s —— § A r ) \
| sl | = '
! := |l | ] |
| == 1l . ) §* — . ] — T |
' - % I 20 — g 0 t ttt t t—t-t :
® - +t+t = 9 y—t—t-
| I:b+7=20 20-7-13 | & x0-4  M-l-x 3xt-y 437t
I J| 703-20 20-13-7 [§  0ex-#  K-x-00 3ty ICER
F____________________:::::______:::_____:::______::__:____:__:
| Solve one step equations (+/-) ~ Trere s more o ths tran st I'T'Solve one step equations (x/*) I
spotting the answer |1 |
| . s | 2220 mmmme
| K+ 40 =59 L ‘ . Dot forgt souknow how I Al e = — 0 se furction mac |
| | touse furction machines | | 4 | | |
X +42-59 I 5 x4 —»f
: 42+ x =54 h L x—» +42 —»59 || f-4-5 — kx/ :
| sy-42 o /N o f |
| o4 A o |
I —HATX -42 Il 4x5-1 |
_______________________ J e
"~ T T T T T T I | S 1
Like and unlike terms | 1 Equivakence | | Colecting like terms = symbol |
| | |
| Like terms are. those whose variables are. he same. | | Check equivalence by substitution || The = symbol means equivalent to I
: Q ol 3Q  aelke terms : : eg m-10 : : it is used to identify equivalert expressions :
XA Ly Bm  2xam  Tm=3m || Colecting lke terms |
| the varabke is L1 5x0 Ax ([0 710 = 31001 | 0l ke terms can be combined |
I the same Iy -5 " Axd0 -0 ;030 I |
! L 0 ’ L 4¢ +% —x +10b |
| *}\ 3Q  are unlke terms I _ t _ I I
| quivalent expressions ‘
: the varxab\e@fare | : Repeat this with various vales for m to check : : :
| NOT the same [ I \ x / I
| [ 5m [ I
| Examples and non-examples : I LT TTT] : I 2+ b I
| | | l
: Like terms Un-lke terms : : A X Am : : Common misconceptions :
N
| y 79 y X I I D:I 4m I I AX * 5)(”2 +4y = Ox + 3X2 I
| 24 ¢ 264, 26 : | : | :
I ab, 10ba ab, 10a | I Ot theg both ave t be. X2 and x -
| : _ _ I | 7m - 3m I | e lke terar:wi soec;nwnrft beio[kﬂei e I
| 5, -2 5, -At || T || I
| - | |
: Note here ab and ba are commutative operatiors, so are stil lke terms | : 4_m | I |
|
e o o — o — — J o N J



NIMBER. . . Place vale & ordering

What do | need to be able to do?

—

ier &

Qpproximate. To estimate a number, amount or total often using rounding of numbers to make them easier to cakulote with
Interval: between two points or values

Negative: Ony number less than zero; wiritten with a minus sign

Place holder: We use 0 as a place holder to show that there are none of a particular place in a number

| |

| I

| |
* Read and write integers to 10 000 |
| |
| I
| I
| Standard (index) Form: O system of writing very big or very smal rumbers :
| |
| |
| I
| I
| I
| |
| |

* Understand the place value of a digt in an
integer to 10 000

I

|

I

I

I

I

I

: e Compare integers to 10 000
Base: The number that gets muttipled by a power

I Power: The exponent — or the number that tels you how many times to use the number in mutiplcation

I Exponent: The power — or the number that tells you how many times to use the number in muttiplcation

| Tier 3

: Integer: a whole number that is posttive or negative

I Place value: Tre. value of a digit depending on its place in a number. I our decimal number system, each place. is

| 10 times bigger than the place to its right

I

e Order integers to 10 000

* Work out intervaks on a number Ine
* Postion integers on a number line

* Place vale for decimats

e Compare and order decimals

e e I

______________ r-—-—-——————— - ——————————— ="
| nteger Place Viae | | Intervals on a number ine |
I 0 “— PP PC—P—>
I : : I | . I . . Divide the difference by the number of intervats (gaps) :
[[H{T[o]|H]|T OJH T|o|H|T|O I 0 20 40 60 50 100 Eg 100+5-20 |
| 3frjafsdols|3iol2(9| | __ _ __ _ __ o |
I v I —— — — = e e e e e e e e e e e

I i I
: Placehotder I Rounding to the nearest power of ten ff the rumber is haffiway befween we ‘round up” |

Three bilon, one. hundred and forty eight milion, : : 5495 1o the nearest 1000 5475 to the nearest 100 5475 to the nearest 10 :
thirty three thousand and twenty nine : . - : — .

Iilon |, 000, 000, 000 : I 1 oo 5400 1G00) %470 1 5450 |
{ milon | 000, 000 I I :
—————————————— L
__________________________________ r—--——————————~
| ores @ feribs | hondedis ” Compare integers using <, >, =, # : | Positive powers of 10 :
: [ %e Il <estte illon @ | : :gmb?o_ llg OO\(? OO\(? O?o 0x0x 0x0- 07 |
| U d‘t point five two’ - ' - : : S @(ga‘[@( than Two and a half million 2500000 : | X Ox UXx Ux 10xIUXx 10xI0x UX I
I 0 ores, 5 terth and 2 bordredins || = it 300000 000 @ Thiee ilion | : Oddition rule for indices 10 x 10 = 10+ :
- 0+0l+0l+01+0l+0l+00l+00l
| e tenths and two -0+05+ It equilty X Pueneedy @ oo | || Subtraction rue for indees 107 - 107 - 107 ||
| hundreaths 0 0055 2002 Il I | I
o " __ _ _ ___________ N __ I
| Compangdecia I Decimal intervak on g romer N Neadveowersof 0 !

Comparng decimats 1 | Decimal intervals on a number 1l Neggtive powers of 10 ,
| Whh the largest of 0.3 and 0.237 | 1
I | | Iir'_\ﬁne whole spit into 10 parts makes terths = 0.1 | I 0001 0 L) 1 1 |
| | Ores @ Tenths | hundredths | | | One tenth spit into 10 parts makes hundredths = 001 1 g 10 100 00 ||
I I I | L L L L L L L L I I 10! 0° @ |0 02 103 I
I 01) (on I' 0 010203040506070809 1 | 4 I
I ? . I I —Tr T T T T T T T T 1 I f o ® 0 ‘ I
| .01 | | 0 002 0.04 006 008 01 | : / |

I
I : | (l) A ; e 2‘ : | Ony vae to the Neggtive porters do not indcate :
I | Ones ¢ Terths | hundredths R al poner 0 gais = | negative. sobtions |
| T T T T T T T T | ——————
| @ @ o | 11 Standard form with numbers > | : Fr— - s s 1
| s | . Mn o1+ Numbers between 0 and | |
| (0 001 | | Ony number Ao o e I |
B between | and x 10" I 1 1 1 1
: 0.3 >0.23 : : essthon 0 — % I 0.004 * 100 1000 :
| “There are more counters in the furthest ] | | ~ 5.4 x 104 0 e | 102 03 I
cobmn to the left” Non-exam le I I

| : : Exampe edwe o eo0 |5 |a |
I O 3 O Comparing the values both with the 32x10¢ <O 8} 104 T I
| V. same, nurmber of decmal places s : : =32x10x10x10x 10 - N O neggtive power does not mean a negative |
I 023 anather way Lo compare the umber T 32000 5.3x 100 0 answer — it means a number closer to 0 :

|_ . of tenths and hundredths



Duide by a decimal (E)
e Order of operations
l_ 4

______________ 1T\y - - - - - - - - " ----- S |
| What do I need to be able to do? || Beuords |
|* 0ad and subtract integers I | Tier & |
| 0dd and sbtract decimals | | In l verse: the operation that undoes what was done by the previous operation (The opposite operation) |
I Multiply and divide by 10, 100 and 1000 || Placehokder: 6 rumber that occupies a position to give value |
| o Mitiply by 0.1 and 001 (E) || Quotient: the resut of a dwision |
« Milipl ntegers | | Dividend: the number being duided I
le  Duide integers I | Tier 3: |
: mzbdjimgbw o || Dwsor: the number we. dude. by |
B | I Commutative: changing the order of the operations does ot change the resutt |
I I

Ossociative: when you add or multiply you can do so regardess of how the numbers are. grouped

Qll give the same solution as represent the same proportion
Muttiply the values in proportion until the dwisor becomes an integer

4+07=47

_____________ Ao e — — — ]
I Oddition/ Subtmcnon Wlth intGOﬁfS Subtraction the order has to stay the same Formal written methods I
I SE— I
Oddtion is commutative

I Q> 360 - 147 = 360 - 100 — 40 — 7 wioTlo W T O I
| e EIENCK e O o oo 187 sl2]7
| o0 + O ®+ ©® °  Numberlnes help for addtion and sTal3 S Tals |

s _
| Modeling methods for addition/ subtraction o o o oo o ngt(?ctfnd y |

« Bor modek 6+ 3 - 3 s « Working in 10's first cids menta
. Nomber nes 0 aadtion/ subtraction Remember the place value of each column |
I . The order of addtion does not change « Show your relationships by writing You may need to move 10 ones to the |
I Part/ Whole diagrams " t |
oct famiies
L e ik S — e el
A SO 1 T T T T T TN L T T T T T T T a
: Oddition/ Subtraction with decimaks .. .« | 1 Mental methods for addtion/ subtraction |
4 .38 can be used oo |1 Qgdition s commutatie Subtraction the order has to stay the same I
[ to fil empty . . R N I
7 .90
: + laces with vale N .:.: . .: :. . :.:. 360 - 147 = 360 - 100 — 40 — 7 :
| f ¢ . represents | nstead of 100 Il * Number lines help for addtion |
| 1) ool ohoe acts e : : 6 + 3 -3 + § and subtraction |
e decimal place acts as the . ! 0"
:placeho\der and dlgns the other valves Dii\\/rigl (:Zﬁtv';&;e '] | The order of addtion does not mgf;\ 12(? dllgono/gsgfttmiifm I
43 +—
| 10 543+ 08 : L change the result :
=======================Ir___________________ ___________________________ 1
: Muttiplcation methods - - - Less effectue method especiy 1 1 Mental methods for muttipication/ division |
| Fhhts [+ e : WUWMM I : Mutlipication is commutative Partitioning can help muttipication :
_ ‘ 3k o0

| E T G - Mutipleation with decimgis Il e A4x6= 20x6 * 4x6

S ' | ee ecee - |
| el Perform muttipications as integers | 44 444 =120 + 24

| mﬂﬁﬂmm Grid method T eg02x03— P 2x3 : : PR - 144 :
k- S oo 40000 bemevlede
| Estimations: Using estimations alows o mach The question 0 3); 0-3 I'T| " The order of muttilcation “How many 25°s in 100" then how many churks of |
‘check” if your answer is reasonable . . I 1] does not change the resut | that in 4000 I
L Therefore 6 = 100 = 06 I I
=== ===================  Tiviavirissirierie Totnuosoriasiaian e e e e e
| Duision methods Short dusen corexauson | 1Mental methods for decimals |
| 358 +7-514 51 2 s 24-+6+4 | [ Muttipling by a decimal < wil make the original vale. smaler €9 x 01 = =+ 10 |
| 7 3°5 84 Bedk p e dior g | Methods for muttibication 12 x 003 o |
| Divon vith decimak factors | | — = o Methods for dison 15 =+ 005 |
| e sheeher 1 d ) R e I | 1;'1)53;31?5 +10 | +100|+ 1000 | Muttiply by powers of 10 untilthe |
I placeholder in diision methods is essential — the decimal ines up on vidend and the | N 12; S divisor becomes an inte. ger |
| quotient || ~ ~ |
| 24 + 00d——> 24+ 04 ——> 240 2 :I Methods for addtion 25+24 [ e ] I
| \ T / | : prl 150 + 5 = 30 |
| .. '

Order of operations > || M/ Diide by powersof 10~ |
epedte
I you have muttivk operatiors from the : | [0 [0 [ 100s | 105 muttivication |
same tier work from ft to rignt | | ... 190 r‘;‘ and duision by I
g 10-3+5 p0-3 ——p7+5 I| A powers of 10 |
: — | | 3 100 - 300 commutative |
(Muttiplcation or dwision | 6x4 + Bx2 | s b [ = 0ten =0 |
[ Oddtion or subtraction ] I | b [80| X0 @8 |
24 o+ 16 -40 I |
I

003x 100 - 3 + 100




STRTISTICS.. Overages & Ran

What do | need to be able to do? | ' M

I I
I I
Ie Mok I | Ter I
: * Mean I} Mode: This is the rumber OR the tem that occurs the most :
| * Medon I | Median O measure of central tendency (midde, average) found by putting dll the. data values in order and |
| - Rong : | finding the middle vaie of the It |
| * Sole problems wih dverages and | I Mean 0 measure of average to find the central tendency |
I range | L Range: Tre difference between the largest and smalest numbers in a set |
‘;::::;:::::::::_ ——_—
: Mean, Median, Mode :
| The Mean The Medan The Mode (The modal vae) I
| O measure of average to find the central tendency....  The yalue in the centre (in the midde) of the datta This is the number OR the. ttem that occurs the most (t does not |
| a typical value that represents the data have. to be numerica |
I

L R 2484118 24,84,118 |
I

| Find the sum of the data (add the valves) 95 Put the datai in order 4881124 This can stil be easier if it the data is ordered first :
| Divide the overall total by how many 55 = 5 Find the valve in the midde 4, 8,8, |1, 24 4,88 |24 |
| pieces of data you have NOTE: ff there is 1o single middle Mode = § I
I Mean = 1 Median = § vale find the mean of the two |
I numbers left |
U Rrnce g i o g T T T T I
| _MI'I Spread of Uhe. vabes Difference between the biggest and smalest 398 12 Range: Bigoest valve — Smalest vabe 12— 3-9  Range -9 |
e o o Y I

NUMBER . .. Rounding % Estimation

[ o e e e e . ——_——_——_—, e, e e, e, e, e, e ------—--—-"-V-—---_—-_- - -_--_-—:—_—-— |

\wht do | reedto be abk to do? | I’ﬂ;@

* Rondto | significart figure Il Qpproximate: To estimate a number, amourtt or total often using rounding of numbers to make them easier to
* Round to 2 or more significant figures Il catculate with

|

|

|

|

| o Estimate answers to cakulations
: »  Solve problems with estimation
|

|

|

|

1 number on the kft The most signficant digit in  decimal i the first non-zero number after the. decimal pont
|1 Interval: between two points or vales

[l Tier 3:

1 Place valve: The valve of a digit depending on its place in a number  In our decimal number sustem, each place
II s 10 times bigger than the place to tts right

I

I

I

I

Il Significart figure: O digit that gives meaning to a number. The most signficant digit. (figre) in an integer is the :

* Understand and use error interval notation (E) :
I

I

|

down

it is good to check all cakculations with an estimate in all aspects of maths — it helps you
idertify calculation errors

e o = 4
: Round to powers of 10 and | Sia IIUIJV € the number is haffiay between we ‘round up’ 370 to Isignificant figure s 400 I
I 37 to Isignificant figure s 40 I
: 5495 to the rearest. 1000 5475 to the rearest. 100 75totherearest 0 37 to I signficant figure 1s 4 :
| . . - . - . 037 to I significant figure is 04 |
| QO 6000 9400 ' D470 T X8 00003710 | significant figure is 00004 |
: Round to the first non-zero number :
A T
| Estimate the cakculation Round to | signficant figure to estimate Em)r Intervak :
I
| 42+67 =~4+7 =Il Thsisan overestimate because the 67 was rounded up more. | I 0 with w has been rounded to G:om correct to Idp :
I (I 63 632 633 634 635 63 637 638 630 64 641 642 641 644 645 646 647 648 640 65
I The equal sign changes to show it is an estimation : l e L I S S S :
| 2L4x3.0 ~20x3 =60 1y gn underestmate becaise bolh vabes were ronded | < 635 o wbes o Error ntend o et
| | |
' |
I | I
I [ I

I

I

|

| The error interval

.
I

|

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



STATISTIOS. ..

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

Graphing Data

*  Time series graphs
e Non-lnear relationships

| * Pctogams || Tier &

| + Barchats || Primary Data: datai you colect yourself

| = Dudl bar charts || Secondary Data: data you source from ekenhere e the intermet/ newspapers/ local statistics
| = Composte bar charts || Discrete Data: numerical data that can only take set values

|« Coordnates in the first quadrant || Continuous Data: numerical data that has an infinite. number of values (often seen with height, distance, time)
| = Scatter grophs || Relationship: the link between two variables (items) Eg Between sunny days and ice cream sdles
| = Correlation || Correlation: the. mathematical definttion for the type of relationship

| * Linesof best fit || Line of best fit: a straght ine on a graph that represents the data on a scatter graph

I

|

|

|| Outer: a point that les outside the trend of graph
I Quadrant: four quarters of the coordnate plane

||_Coordinate: a set of valves that show an exact position
eyl AR R L L L L
| b
| Pictoarams, bar and line charts :| Dual Bar chart  compares itk grops of data :
| Petogrom Bar Chart Compostte bar charts |: Fey/ Colour code for separatel
[ I — ] || - Clearl labeled axes Pam— i, 4 oot Informationl
| [ |[OOOJ 1 : (| - oo for s -
= 0000 i | T : | - Comparable datai bars 2 | |
| German | () | } 2 — I| diawn next toeach 20| |
[ - ak | | Be | |Bode other 5 1 i I
I S - Gaps belieen e burs et I: E e I
|- Needtorememberakey Cecrl beled aves Cotegories clary indcated || LI |
| Visualy obk o dentfy mode Scale for the axes Compare the bars green compared to yelow |I "i I
I ~Titk for the bar chart The size of edch bar is the frequency I| e T v Gap between dfferent |
_ Overall total easily comparable Mot categories of data
L Deelebaa e J
r-r-—-——"""-"="-—"="-"=-"-=---"-"-"=--=--=-=--=—-—=-=-=—-= - -—"—-—"—-—"—-"—""""""/""/""7/7"/7—"—" 1
: Draw and interprel a scatler araph |- 11 Linear Correlation |
3 %
| Age of Car (Years) /2\ 4|6 | 8|10 2 B % ” g - x oE OE" i x e :
= g 45| [x[x £
I Value of Car (€s) | 7500|6250 | 4000 | 3500 | 2500 5 3 5 x % § S e e X
| 2 £ Al | ¥ g X x s xx
. - ) EglE I s £3 X x 8 |
v x g
I 8\ - . ! sEun |
o Ths data may ot be. given in size. order s B I Nu.mber of appl.es Number of cups of coffee Lengih of thumb nail |
l. The data forms informution pairs for the scatter graph S ey I ! l Il Posilve Correlation Negative Correlation No Correlation |
: Ty e o car s © Il (s ore variable (s one variable There is no I
| ﬂ;(his Sco“f'tt"f /L ?F’h show ﬁe K Il Increases so increases the relationship |
4 Car increases
| age s incres The. aiis should it all the vaes Il does the other other variable betweenthe two | |
| The lrk between the data can Vol cecreases on and be equaly spread oot Il variable decreases variables |
be. explained verbaly Il |
I el e T T T o T . T T I
1 The line of best fit I Using a fire of best fit atons ez or
Ine of best fit to predict information
| The Line of best it s used to make estimates 5. % :l outside of o data |
€= X
| about the nformation in your scatter graph 3 5 I| c *This ts ot abiays wseful — in ths |
| Thines to know: 13 I| Interpolation is using the e of best g exampl you cannot score more |
|~ The ne of best ft DOES NOT reed to Helght of plant I| fitto estimate values nside our data 5 that 1007 So revising for longer |
| g0 through the origin (The. point the | pont § can not. be. estimated** |
| €S 0105S) ftis only an estimate | % |
*  There should be approximately the because the Ine is |I eg 40 hours revising predcts a g
I same number of ponts above and designed to be an average || percentage of 495 o |
| below the Ine. (' may not go through representation of the data I| This point is an “outler” |
I ) ?LM i:omtslt ) . I : 15 an outler because it doesnt fit |
| MQPV:] ¢ extends ooross the w tt is aways a straight line. :| Time spent practising ("OU=) s model and stands apart from |
| L the dota |
___________________ — — — — — — — — —————— — ——— — — — —— — — — — —
T T T T T T T T T T T T T T | |_-____-_ ____________________ 1
:Coordmtes in four quadrants ] Time-Series |
-0XiS This time-series graph shows the total number of car sdes in £ 1000 over time |
: Y E— : Coordnate (x, y) (6,4) : : |
= 70 A Look for gereral trends in the data Some |
. v
| X-0KiS It From the orign ths coordnate s € places Il 60— — data shows a clear increase or a clear I
| —P .7 o P 3 along the positive x axis and 4 places up | | 504 r,’ W decrease over time.
| 1 I the posttive y axis |1 ! % I
| : [ose !
" & 30— - |
: ¢
I (0, ) Wil be dhas be a port on the y N 20— Readings in-between ponnts are estimates (on |
I (X ) axs [a can be ary omber) | |
| /' s Uv\ ] 10— the dotted Ines) You can vse them to make |
t
|| Obaus the postion O the postion (7, O) Wi be dviags be apont on the x I 0 — T assumptions |
onthe x axs first axis {a can be any number) |l Jan  Feb Mar Apr May Jun |
|

on the y axis second



NUMBER.

|
|« Represent tenths and hundredths

I« Number fines with fractions and decimals

I« Terths hundreaths, fifths and quarters

I Eighths and thousandths

: * Understand percentages

| Convert simple fractions, decimals and percentages
|

I

I

I

|

|

|

*  Fractions as dagrams

e Fractions on a number line

*  Equivdent fractions
e Fractions as dwision

* Convert fractions, decimals and percentages
*  Fractions, decimals and percentages greater than | (E)

Il Tier &:
II' Fraction: how many

|| Tier 3:

parts of a whole we have

Il Decimat: o number with a decimal poirt used to separdte ones, tenths, hundredths efc
I Percentage: a proportion of a whole represented as a number between 0 and 100
Placeholder: a number that. occupies a position to give value

Interval a range between two numbers

Tenth: one whole spiit into 10 equal parts

I Hundrealth: ore. whole split into 100 equal parts
[ Sector: a part of a circe between two radus (often referred to ds looking lke a piece of pie)
|| Recurring: a decimal that repeats in a given pattem

Il Place value: the numerical value that a digit has decided by its posttion in the number

Fractions, decimak & percentages

____________________ . _
o g e el | m eSS RS SRS ST ST EEEEE
I I
| Tenths and hundredths o § o e | 1 Onanomber ne
I ~— Ore hundredth one ° °® | |
| K. whole spiit into ® : | I_'_,I —————— One whole — splt into 10 equal parts
| o 100 equal parts) ‘ i o 1
| 2 - 1 -0 |I One tenth o 0l
= 100 0 ores, 5 tenth and 2 hundredths |
I3 0+01+01+01+01+01+00l oou: > One tenth — spit o 10 equal parts
: -0+05+002 I} Oreuedh= L =001
- - 052 100
| One terth (one whole spit into 10 equal parts) =0l | I
e e e e e e e e e e e e e e e T e e T Il_ _____________________
ottt e i
| Fifths ety bundredths ” Percentages on a hundred arid _—
One Whole = | 100/ = -
: ' : 1 l O'O a wholel 100 hmdre:jths
| - One tenth ] 7 hondreaths 0 tenths and 5
| 2 * ! 7 oot of 100 hndredths
| = 1 £ 7/ 03 hundredths
| S u— e 63/
| Two terths = one fifth Il = e
[ 1 I~ — T [
| One ffth (one whoke spit nto 5 equal parts) = & = 0.2 5 hundreaths
5 ||
Quarters i Simpke. pie charts |I Equivakent fractions

One. quarter (one whole spit into 4 equdl parts) = 1 =025 |

|
|
' |
| ] ] Twertty five hundredths Spit into 10 parts
| © |EeTT :: - 10/ - 360 |: ® Whote T
1 T

| 3 One vk (e haf | I| — I sl | —r
I % . L 05 | Spit into 2 parts :| T I — T =

S _ _ i Fi ] a

I 0 | s 1z 12 1: |3 ]3
| One quarter = 025 I 0 pe chart has 360 Splt into 5 parts I| %6 | & 6] i | - %6 ERE |6
e e e —. soal FDP caleulations i e | e — -
—————————————————— | | are out of 360 = 20772 || Go |30 |do [0 | % inlin fn]inlfn
: Fractions — on a diagram ! G AAAAAREEEAR
T
I TS The denominattor is rej P = T T T Tt T T T T T T T T T T T T T
presented by EQUOLLY
: sized parts — this is spit into quarters : : COHVCft FDP This dks 70 ot of 100
IS aiso !

P T | 0 e — Sques TP — /0 Y:u;grjdths
| Fractions — on a number line TR 70-100 70 hundedths
| | | Using a = 7 "tenths
| I o | } One whoe spit nto 18| | cakulator 07
: 0 1 ig”“'tiarf » | : M Be careful of recurring decimals

Ths pont's at the 6 part s e cenomndlor 1 12— —| = p | coniert to 4 ceoma eg | -03333333
I | O
| the numerator 6 3 | | 35 03

3 D : <« 5 | | This wil give you the arser & x 100 converts 10 a The dot. abOVEYhe 5

L I L\n the simplest form percentaae
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NUMBER. .. Directed Number

What do | need to be able to do?

Subtract: taking away ore number from another
Negative: i vale ess than zero

Product: muttiply terms

Inverse: the opposite function

Square: a term multipled by itseff

Ly
L
*  Directed number and number lines | |
* Compare and order drected numbers | |
*  Calkulations that cross zero | |
*  Directed number and zero pairs | |
e Odd drected numbers | |
*  Subtract directed numbers I |
* Miltiply and dvide directed numbers I |
 Order of operations with directed numbers I |

Ny

Iy

¥

Use a cakulator with drected numbers Tier 3

Expression: a maths senterce with a minimum of two numbers and ait kast one math operation (no equaks sign)

Commutative: changing the. order of the operations does ot change the resut
Square. root: a square root of a number is a number when multipled by itsef gives the valve. (symbol \[)

L e
20 :%HHHH%HHHHH>'a_dgd.__t_d__bzm_—__.__jﬁ
09 -8 7 6543210123045 678°9W I Irecleq numi 7
___________________________ O-=
r . 1 : A+-4-=-2 . Representations I
| Perform cakulations that cross zero H e |
o | Number Ines are. useful to help you visudlise the caleulation crossing O I o\ T |
: I || Zero pair Tro ™ — " kft |
g «— -
& | P D —— ] Use the number ne. to guide subtraction of & | : (-1+1=0) I
& | S5 4321012345678 | |
& e OO O000C
50 I '\ Start ot 4 Find the dfference 10 | : |
: between 6 and -4 | | |
I ] Rearrangemets of ) From 6to O | | Partitioning |
10 | +5-0 the same equation 5-5-0 6 ° |
. | ZromOto-‘* 81| 8340 5+3+-3-5 :
I —— 1 _L _L _L L i| }0 .{' i i i i i I I ." Generalsation I
4543290123045 E
10 beads between th —10p | Partition the vale to credte =
o : D : | a 2er0 pair caculation :
——————————————— T —————————————q
: Subtract directed numbers (@ = 1] | : Muttiply/ Divide directed numbers : : Evabiate alaebraic expressions :
o=1 ||
I OO . . _ Representations I I M M \i‘i‘ I I [ G = 5 ] [ b = —4— ] I
| 000"~ T : ' | | |
| A “Sublract” — means oke | I Two representations of - || @ = b = (4R |
I Representation for cakulation Onay Or emove | I the same catulation Ax3- o I I 9 I
| | | Neaative, Neative caluiation I |
I | With negative numbers the brackets are important so
| I I A% -3 The act of : : that t performs -4 x -4 :
| makin
| | | @ E] countf,g |1 Brackets around negative substitutions helps remove |
| | I nother | | cakulation errors I
| | I negatve s | | I
| |: g || da—b-2x5-4) - 104 -4 |
I | em over | |
| | | |1 3b—2a=3-4) - D) =-12 - 10 = -22 I
: | : N |
I I |
_______________________ o e
: Compare and order directed numbers | i_ Use order or operations R 1|
| Wite these rombers in order of size When ordering from smalkst o lrgest (ascendng) the | | substitutions helps remove :
| Start with the smallest number negative rumber furthest from zero s the smalest I | calevlation errors
| When ordering from largest to smallest (descending), |
R _ the neggative number closest to zero is the largest I |
94 -5 | -0 12
I L -3 1 I Mutiplcation or diision ) BEEI ]
: I Oddition or subtraction ) s |
—+—+—+—+—+—t—+—t—+—+—+—+—+—+—+—+—+—+++ ¢ il ‘
I <10 -9 -8 -7 -6 -5 4% -3 -2-1 01 2 3 & 5 6 7 8 9% W ” sl I I L B el el |
| -10 -5 | 11 Remember square. roots have a sEmmea i
I I I —> 2|-6|-4|-2l0|2]a]s I
| Vale becomes more negative Value becomes more positive : | positive and neggtive vale I DR e e
| I



NIMBER. . Eractions & percentages of amounts

What do | need to be able to do?

Fraction of an amourt
Use ai fraction to find the whole
Percentage of an amount (non-caiculator)
Percentage of an amount (cakulator)
Percentage increase dand decredse
Use a percentage to find the whole ()
Solve problems with fractions and percentages
greater than | (E)

Tier &

Tier 3:

Fraction: how many parts of a whole we have
Equivalent: of equal value

Whole: a number with no fractional or decimal part
Percentage: parts per 100 (uses the / symbol)
Corvert: change into an equivalent representation, often fraction to decimal to a percertage cycle

Place Vale: the value of a digit depending on its place in a number I our decimal number system, each place is
10 times bigger than the place to its right

§ofqo=3o

Use bar modeks for comparisons

e ab
| Eraction of a glven amount The bar represents the whole amourt
I Fing 2of £209
: i £205 /
A
I 1
: [ £41 T £41 1 £41 [ E41_ [ £41 |
T \
: Jotjoféie\f)zga[pa(ts 105 = 5 - £4]
X B
I T Each part of the bar model represents £4 1
|
Use a fraction of amount

g of a valve is 70. What s the whole number?

T~ 70 / Each part of the bar

model represents 35

70+ 2-35

\55\

35

35

35x3-

Y

105

The whole number is 105

The whole represents 1007/

A

|

0%

T
20% 40%

60%

80%

1

100%

=L
07 = 0 of the whole

207 = 12—0 = % of the whole

507 = = -
10

% of the whok

.1
57 = s of the whole

Find

05/ of 80

80

A

§

8181888

§

§

§

1007
—

For bigger percentages it is sometimes edsier to take aiay from

Method |

65/ =10/ x6+5/
=(8x0)+4
=52

Method 2

05/ =00/ + 10/ +5H/
=40+ 68+4
=52

107 = = of the whoke
10

regd

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

% of a number is 63

Wht lS = of the numbeﬁ

063
I
2"2' \;&l Bt Find the. whole

; )

T

% Use the

: \ whole to
‘|4‘|4‘|4‘|4‘|4‘l4‘ find a given

part

Using a muttipier
Find 657 of 80

[ 0.65 x 80 - 52

Using the percent button

Find 657 of 80

Type 65
Press [suFt) (O (

Press [X) 80 and then press =

Fraction, decimdl, percentage conversion

.65 4— The muttipler

This brings up the / button on screen

You will see 657

:0)

You can ako use the
caculator to support non
cakulator methods and
find 17 or 107 then add
percentages together

[ “of” can represent X" in calculator methods ]




HEOMETRY. ..

Perimeter ¢ Orea

r rFr—_—————————— ———— — —— —— — — — — ———————
| What do I need to be able to do? : : eywords
I Ter &
|, gopvert Tetmc{ unlts of ength Iy Mili prefix meaning one. thousandth
I, o erwpe erfo a po@@og v I | Centi: prefix meaning one hundredth
| EAME1er O 4 COMpOUNE Shpe I | Kilo: prefix meaning muttiply by 1000
| * Oreaof rectanges and paralelograms | | Congruert: The same
| : grea o? g Emngle I | Orea: Space. inside g AD object
|, 8(‘% 0 abl mpez&m ter ond I | Perimeter: Length around the outside of a AD object
. Fove prooems Wl tij’”me ertan adrea 3 Iy Perpendcular: Ot dan angle of 90° to a given surface
| OfM EXPrESSIonS with permeler and darea | | Formula: O mathematical relationship/ rule given in symbok. Eg b x h = area of rectange/ square
[
: Metric conversions 0 00 000 %1000 x1000
Useful Conversions X X X T,
: mm cm m km 9 kg mi L
-« —— ———— D E— D —
: “10 *100 *1000 *1000 1000
I
S S S
" T T - " " " " " " """ ”""”"”" 7”7”7~
| Ored — rectanqles, tflﬁﬂO)k’S, p am"equms O triangke is half the size of the
I —/ rectangle it would fit in
I -1 |
I hi——1 E hi
| . |
| oo ' =
| v b b
I Rectangle Pardlelogram/ Rhombus Triande
: Base x Height Base x Perpendcular height /4 X Base x Perpendcular height
I— —_——_————— — ——————————————— T e e e —— — i — — — — — —
| Orea of a trapezium b I : Compound shapes
I Orea of a trapeziom h : | To find the area compound shapes often need spltting into more manageable shapes first
| a+b)xh T ldentify the shapes and missing sides efc. first
| ( )xh .
2 a I
I 5cm B
| Why? *  Two congruent trapeziums : : 5em 4 cmf' %ﬁ) n oscekes
| make. a paralelogyam 4cm’ Rrree
I / h\ / * New length (a + b) x height : : : ! — ’
| * Dudeby Atofndareact | 5em j12em : i o
| ¢ b one I + | Semy 1124m Shape B~ nonstandard
|________________________|: ; ! 1&em trapezum
r-—-———"""—""—""—""—"—"—"—"—"—"—"——-— 1 w7 SR ¢
. . I 7cm
: Solve problems with perimeter : | Uns
| Perimeter s the kength around the outside of a polygon | I Shape A+ Shape. B = total area /
| o — Il bedxd ¢+ Br8x7 -24+45.5- 645
I range nas a perimeter o m |
I Bem bem Find the length of x | L 4 4
| - - - - T T - T T"— """ ”"—”"_”"”""
: \ &m + 8om + xem = 25cm (! . ) .
| oxcles o v - 200 1 Form expressions with perimeter and area
I xem ;Qg%l@;i gy | : For unknown variables, a etter is normally used in its place
| I
|
|________________________|| Only similar terms can be grouped together
I . . I eg Find the perimeter of this shape
I Forming expressions : : t (Perimeter - length around outside. of shape)
I
| More than — 0DD e 4 rore than t > tegq |l Al tratrletedtsl —> 6t+2
| Less than/ difference — SUBTROCT 8 less than k > k-§ !
I



NIMBER. . . Speed, distance & time

i |
I'e " Convert between miiseconds, seconds, minutes and hour |1 Tier &
:  Convert between hours, days and year |
|* Fractions of time |
|° Solve. problems with tables and timetables |
| = Solve problems with time and the calendar | ,
| = Caculate speed I weight
| » Cadculate time and distance I
|« Solve problems with speed, distance and time :
|« interpret distance-time graphs I
: * Drow dstance-time graphs |

|

*  Cdcvlate speed from a distance-time graph (E)

Two-way tables
H|T
ey Where rows and colmns intersect is the

TH | TT

outcome of that action

|
| |
| !
: Length: the distarce from one poirt to another :
| Convert: change ai valve or expression from one vave to another |
| Mass: a measure of how much matter is in an object. Commonly measured by :
| |
| |
| |
| |
| |
| |

Origin: the. coordinate (0, 0)

Volume: the amount of 3D space a shape takes up

Substitute: putting numbers where letters are — replacing numbers into a formula
Compound Units: units which require two types of measurement

7~ 1000y

melres kiometres

I=______===______===______== —_— = T T T T T T — — — — 4

| + o~~~ - - - - - - -7~ I

| Time Convert 34 daus to hours : : Speed, Distance, Time TN |

I 60 seconds = I minute | & N I

: 60 mindtes = | hour [ day = 24 hours, so : I :

I A4 hours = [ day | : Before cakulations — make sure you are X 60 I

| ; ;WS ; | WT?* 34 dasis 34 x A4 || vorkng in the same unis s the speed I

| Rk — Tyear = 816 hours ¥ |

- | |

I_ —————————————————————— 1 : Learn or learn how to time = distance I

| Speed, Dlstame, Time | | rearrangg the formular for " speed I

. distance I | speed, dstance and time |

| per’ for every speed = : | | ' . |

| ? 8? g(])\les ‘per hour meh) time : | Substivte in the varables gven distance = speed X time I

| Travel 80 mies every hour | I

I 0 5 2.5 : gl gl gkl gl gl gl gl !

| Youcanusea 0. 1 2 : r<- — — - T T T 1

| doerumper : : Distance — Time araphs :

| ine to help you .

| caculate distance " 40 80 160 200 : : The steeper a gradent the foster Gradient = speed :

I the speed

I I 10 _ 2 metres ber min Horizontal ines represent staying stil I
eg O bodt travels at a constant speed for 2.5 hours Bar models I 5 P |

I

I tt travels 300 mies can heb to : : :

| 300 mis cakulate mph _

I . : | 7 :

| Each part 1s hof | &

| | | | | anbor I g 30 |

| < - > Eoch part s 60 I 2 The dstance coming closer |

| 2.5 hours s [l 2 45 to home shows the refum |

_______________________ T ey |

r——————— - ————— ————— = - £

| Tables and timetables e 5 |

: Distance tables London : | 2 I

, | S Units are |

| This shows the dstance between 2| Cardiff I 0

| Glasgon and London ——— D] 495 | Glasgow i o 5 10 15 20 7 a0 mportant :

|t iswhere their row and column intersects 518 | 392 77| Beltast : L Time (minutes) Metres per minute |

I ______________________________________________
Bus/ Train timetables r 1

| Eus/ lran lmelades | .

| | Harton | 1005 | 1045 | m30 Each column represents a journey, each | Rates Of C‘ ange Q’ UnltS

| [ Bridge | 1024 | 1106 | 1147 Vfi‘f‘mf@f?“@?tg the time the bus” arrves : Cornmon rates of change relationships Speed: mies per hour

|| avite | 1051 | 133 | 1205 at that ocation .

| V;alr: w7 202 | 1233 | Revistt your conversions between units of Exchange rates: euros per pounds

I TIME COLCUOLTIONS — use a number ine | lenath and capacity

I I

I I

I I

I I

I I

X 1000



NIMBER. .. Properties of number

] What do | need to be able to do?

Muttiples

Factors

Prime. numbers

Wiite a number as a product of prime factors

.—|
8
9\3

I |
: . ¥ |
| - : I I
|« | I Itlples found by muttipling any rumber by positive. integers :
| - I : Factor: integers that muttiply together to get another number I
: giﬂ: rﬁi “acg g&@ic‘@;’?og‘Umb“ ¥ Prime: an nteger with only 2 factors |
|+ Expbre haher poners are rocs () [ Conjecture: a statement that might be true (based on reasoning) but is not proven I
| - || Counterexample: a special type of example that disproves a statement I
| - [ B<presswn a maths sentence with a minmum of two numbers and at kast one math operation (no equaks sign) |
| - I'| Teer3 |
| I |
I Ly I
| Ly |

Highest common factor (HCF)

Lowest common multiple. (LCM)

HCF and LCM from ai Venn diagram (E)
Use factors to simplfy caculations (E) HCF: h@hest common factor (biggest factor two or more numbers share)

LCM: lowest common muttiple (the first time. the times table of two or more numbers match)

3 the answer wil ako be a

45 s not a multipk of 3 e of 3 - - } II[ 23,57,1,13,17,194 23, 24... ]

o
Ll

becavse it is 3 x 1D

______________ Ao e — a1
Cpy . . T T L= | N S e 1
The "times tabke” of a gven number I Factors Prlme numbers 2

| T ? | == [ —

| I | ® @@ e e Orays can heb represent factors ® @@ @0 00000 || o lInteger |
| 0l the numbers in this lists below are muttiples of 3 :I 5. ; ® .; . . Fo‘ct%ofl olo O lor 1x 10 I: « Only hos 2 factors :
| [ 36912 5... ] [ 3x, bx, dx ... J | Praorax — Ve and tself The first prime. number

I ’ | I Factors and expressions The rumber tsef & The only even ;rlme number I
I This st contmoeds and doesn't \ | | dlwas a factor | | |

en

| x coud take any vabe and I | Factors of 6x | I Leam or how-to avick recal |
| Non example of a muttivle as the variabke s a mutipk of | 6, x, | 6x, 2x, 3, 3%, 2 | 4 |
| bxx | R 6xx | i
I I
I I

A Not an integer | |
________________ _I—————————————————— —— — — —— — — — — — ]

______________________________________________ |
Square and trianavior rumbers 'ICommon factors and HOF | 11s @ common factor of ol rumbers |
Square numbers oo Representations are useful to understand | | Common factors are factors two or more rumbers share

. %% c°e i square nomber 1 1 HCF — Highest common factor

[ N o000
14,916,25,36,4964 ... ||l
odd  even odd [ } || | HCFoflsand30 | Common factors

Trianaular numbers

|
|
|
|
|
(factors of both numbers) :
|
|
|
|
|

| 230
Represertations are useful — an extra counter is added to each new row i
0Odd two consecutive triangular numbers II [ 2 5' 6 q 18 ‘\
[ .Z and get 6 square number ‘ 30 ‘ 1235(6/10 B 30 HCF = &
° o0 4 [ ‘A2

e oo oo [ 13,610,521 28 36,45... 6 is the biggest factor they share
e -
S S S SE s s s E s [ ===
: Commm muttlples GY\d LCM Common muttipks are. multiples two or more numbers share PrOdUCt of pnme foctorg

Muttipleation
part-whole

& @& 8 E
Cde db g

| LCM — Lowest common muttiple LM~ 3G | e first te ther
| muttiples match

|

!

!

!

[ LMofamd 2 | !
— |
4 ) asarbyenss 2 v 7 [v) ¢ !
1 !

!

!

!

!

!

:\ 2 | 12.24,86 48 60

: Comparing fractions

Compare fractions

I 3and ~ |€— wngaltM —» £ and =

=9x100

n g 60 30x2A Ax3x5xA
4—— Ffindng the nth =900

i root of any valve B0 30xH 2Ax3xHxH

5 10 10 10
L denominaitor
e i
| Higher powers and roots I ,
| Othes mentalsteatesies fo squre caots : I Oll three prime. factor trees represent the same decomposttion
I n — power | | Muttiplcation is commutative
| (rumber of times V810000 I
I mulipled by I 30-2x3x5 Muttipleation of prime factors
| x—"the base ftsef) =+/81 x /10000 | I
| romber I Using prime factors for predctions
| Ly
I [
I [



NIMBER .. Odd and subtract fractions

denominators

| What do [ need to be able to do? |,@4 jords :
: * Simpify a fraction I Ter 2 I
|° Convert between mixed numbers and improper fractions 11 Equialent: of equal vae |
|+ Odd and sublract fractions with the same denominaor I Substitute: repbice g varable with a rumescal uale I
| 0Oddand subtract with fractions and integers I| Ter3: I
|+ Odd and sublract fractions where denominators share a simple | | Numerator - the number above the line on a fraction The top number. represents how many :
| common muttiple I parts are taken |
'+ Odd and sublract fractions vith any denominator 1 Denominator: the number below the ne. on a fraction The rnumber represent the totd |
|« 0dd and subtract improper fractions and mixed numbers I rumber of parts |
: * ke equdence to add and subtract decmats and fractions €) 11 Mived rombers: a romber vith an integer and a proper fraction |
| * 0dd and subtract smple dlgebrac fractions (E) I Improper fractions: a fraction with a bigger numerator than denominator |
|’ Substitution and soking equations with fractions (€) Place value: the. valve of @ digit depending on ts place in a number In our decimal number |
I I sustem, each place is 10 times bigger than the place to its right J|
- S S T S T T S T T s e e
: Representing Fractions : | Mixed numbers and fractions : : Odd/Subtract unit fractions — same denomtor :
| Z  Improper fraction | 2
| I LT T TTT] prop 1,1 1 _2
I& % I:EE%%%E%%::%:::}: :|12+12 12|H/||||||||H12|
| is represented in : | 0 1 2 2 : I | N 2 :
| al the mages | I 1 1§ Mixed number | : 1 + 1 H+H == |
4 4 4
: | : s ol / Fractions can be I I ; : I
: —|—|—| parts make up a | With the same. denominator ONLY the numerator is added
: cln_ ' 1 1+4 : | ok bigger than g vk | : or subtracted :
____________ —_ I__________________|._________________.
| I S Lo -
| 0dd/Subtract fractions same cenomnctor | | (ldd/Subtract from integers |I | Equivaient fractions N |
| 2 3 5 | | 4 |: /\the same mutipler :
2
S+, R T -7 | -2 OO = o2y
3 6

I Sequences I I I
0 o _-21 I

: o %llllgl 2_13? ::3+— :|:|:|‘ l l _3g :I l ‘ ‘ “ I

(1)
I /E\_ A I I M I
| 1y ‘\g \ \zf \j Represent this on a : | The denominator indcates the number :I 1 2 LT T T T T |
| 3+ g number e to help [ of parts a whole is made up of || 3% |
—_— —_—— e —— — — - ]
______ T T T T T e T T T e o T T T T T T
:Gdd/ Subtraction fractions (common muties) | :Odd/ Subtraction ary fractions |
| 3,7 Oddtion/Subtraction needs a common denominator I | 4 2 I I I I I _ 2 I
| FRbT |I 573 (OO~ CO e T 1 15 |
|<6 , O ITIIT11] x 12 _ 10 |
I E+E é|\r||1\!‘1\||\rlléll 15 15 I
I \ ] | | L / |
| % : I Use. equivalent fractions to find a common muttiple for both denominators I
e e !
PR - Sierairrwiniipiro iy |
| Odd/Subtraction fractions (improper and mixed) |1 Eractions in dlaebraic contexts p=5m=2 |
| I s ; |
I 21_11 [ k_5=2 +5 = E-l-l I
0 N 0 8 0 A V4 V474 VA VAVAVAVAVAYATAVAYA “a\ ; ’ 8- m
| 2 T T T T T T T T T T T T T T T T T T T T T T 1 I I PPy Inverse operations Form EXpressions with fractions Substitution I
I ZE 0 1 2 :: k:p'z,rg b+g—>b+g E+1 I
8 2

: 22 13 _ i * Convert to an improper fraction - - - _!

10 10 - *  Cakvdte with common deromingtor ~ |F" - — — — T T — T T T T T T T T T T T T T

: 0 10 Fractions and decimais :
| Partitioning method 1—60 +0.3 Tb 0.6 +0.3 :

I
[ 21 13 =-92 13 _,2 __3_12_3_2 6 3 Remember to use equivaent :
I 5 10 10 10 10 10 10 10 10 10 10 fractions and common I
|

|




LEOMETRY. ..

What do | need to be abk to do?

* Draw and measure Ines and dngles
*  Understand and use geometric notation
*  (Ongks around a poirt

* Ongkes on a straight ne

* \Verticaly opposte angles

*  Recognise and name polygons
Ongles in a triangle

*  (Ongks in a quadrilateral

+  Solve problems with angles

* Paralel and perpendicular ines

* Ongks in pardlel nes (E)

* Ongks in a polygon (E)

*  Simple proofs (E)

— o — — — — — — — — — — — — — — — — — T — — — — — — — — — — — — — — — — — — — — — — — — — — —

Letter and labeling convention

Ongles and polygons

Tier &

Verticaly Opposte: angles formed when two or more straight ines cross dt a point
Interior Ongles: angles inside the shape

Sum: total, add all the interior angles together

Right-andeed triangle: a triangle. with a right. angle

Protractor: equipment used to measure angles

Compass: equipment used to draw arcs and circles

Tier 3:

Corwvex Quadriaterak a four-sided polygon where every interior dngle is less than 160°
Concave, Quadriateral: a four-sided polygon where one interior angle exceeds 160°
Polygon: O 2D shape made with straight nes

Scalene triangle: a triangle. with all different sides and angles

Isosceles triange: ai triangle. with two dngles the same size and two dngles the. same size

Read from 0° :I me Wles up to |80o

The ktter in the midde is the ange
The arc represents the dange

i LN

Ongle. Notation: three ktters ABG

on the base |
e || Draw 6 35° angle Make a mark at 35° vith a penci

Ond joi to the angle pornt (use a

Remember to I |
use estimation | I N er) L

This is an | I
obtuse ange so | |
between 90 © I | . % \

E.s < |

Rhombus

/ \ ‘
\\ Ol sides equal size oy
“ Oppostte angles are equal |/

|/

Equal kngths on top sides |
Equal lengths on bottom | |
Sides I
One pair of equal angles | :

This is the angl at B = 113 ° nd 180 ||
Line Notation: two letters EC I Make sure the cross I | Make sure the cross is ai the end
tatl I | The base lie folons is at the point the I} of the ne (whee uoo wart the The ange

The line that joins E to C | the | i
L L powesreet M _ ]
T T T T T PR P VS P
| Classify angles || Ongles over 180° Il Paralel and Perpendiculdr ines
| gitods || e ° I -

your knowledge of straight ines 180 © and angles around a Paralel lines
I ‘\ Ooufe Ongs q0° I | point 360 ° " Straiaht | that i //
| 0°< angle <90° | Il raignt. Ines that never meel e
| \ | | I (ave the same gradent) .~
| L Obtuse . | : 360 °© - smaler angle = reflex angke Il “
/0% angle <180° ont ang | ]
I 7 notation
| | : Measure the smaler ange I ) ) ~ /f
| W eefle Stroight Line | | first (fess than 180 ° Il gerMhdlcULar Iwhxaes e \'\/Yi\
| / \180° ark <360° 180° I | i I traight nes that meet ait / —
- Yaml I "
| ____ I -
I . . |'_ ____________________________
| Properties of Quadriaterals ¢ uram ,: Polygons
Opposite sides are paralel
| Sque Oppostte angles are equal I 3 - Triange
|+ 4 Ofsidesequ size ||
L O anes 20° Co-interior angles | 4 - Quadrilateral r

: Opposte sides are pardlel I: A= Pento@on Triangle Quadrilateral Pentagon Hexagon
| ¢ —¢—— Trapezim || 6 - Hexagon
I Rectange / | One pair of paralel Ines || 7 - Heptagon
|| Olages e VAR || 8 - Oclagon
| Opposite sides are. paralel ' e | 9 - Nora g0
: "% No paralel Ines | 10 - Decagon Heptagon Octagon Nonagon Decagon
I
I
|

Ed

if al the sides and angles are the same, 1t is a regular polygon

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



[
| Sum of angles at a point The sum of andles around a poirt s 360° | | Sum of angles on a straight ine

| Odjacent anales that share a common point on a line add up to 180°

I
I
. I
: 360 Find andje BOE Ongle. notation — 90° :I W . |
I v \ |
I ° °
| %8 + 330 + 40 - 205° c 1 7 * !
| 360° - 209° ; |: :
I ) BOE =155° v 5 :| v |
: ‘ (O R :
| 360°-67°, Onge. notation — find I . 12%+42% = [l4° I
| =293 o this missing angle £ :| Find ange XWY 180° - 114° - 66° I
- - - ___Z - I
r—-——=-—--—-—""——-——-—"—-—=—-=———= - — -~ - - - -, T T == 1
Verticaly opposite angles : : Sum of angks in trianles Sum of interior angles in a triange. = 180° :
) IRV, |
K Onge NMs ¥ ; I
|1 " The. two base. angles will be. the I
N vertically opposite to I w
M ook PIL I same size I
t Il Look dt triangle notation |
1 Thi rdcats | 0 triangle can I
i is indiates an isosceles Have ai g0l
INM = KNL 1 o only have T » ; ‘ I
(|l 4 ONE right earing the corrers from triangles forms I
) , | - 180- 43-137 | a straight ine which is therefore. 180°
Verticaly opposite andes are. the same : | 157+ 2- 685 ange :

Other andle rules stil

apply
Look
Sums

around a point

for straight ne
and dangles

Form equations with
information from

diagrams

Sum of interior angles in a quadriateral = 360°

@A

Corcave
Quadrilateral

Convex
Quadrilateral

C

Interior Onajes
O quadriaterdl 1s made. up of two

D

Ax-12 =42

Ax =54

| Interior dngjes are those that make up
the perimeter (outine) of the shape

trigngles = the sum of interior
angles is the same as two

A
triangles

180° + 180° = 360°

Qngle Problems  Spit up the probem into churks and explin your reasoning at each point using angle. notation

G

o

|

|

| Onge DEF = 51° because it is a verticaly opposite angle DEF = GEH :
EDF = EFD and the sum of interior anges is 180° |
|

|

|

2 Triangle DEF s isosceles (triangle notation) =
[80° - 51° = 129° 12%° +

3. Onde EDF - 645°

2-645°

notes

teep working out clear and

together
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