VEAR 7 — ALGEBRAIC THINKING. . .

@wnisto_maths

: to do?

| By the end of this unit you shoud be able
| to

| = Describe and contine both inear and
| non-inear sequences

|« Explan term to term rukes for Inear

: sequence

|

|

*  Find missing terms in a near sequence

Sequences

I

I
1] Sequence: items or numbers put in a pre-decided order :
[ Term: a single. number or variable I
11 Postion the place something is located |
I: Rule: instructions that relate two variables I

Linear: the difference between terms incredses or decreases by the same valve each time |
I Non-linear: the. difference between terms increases or decreases in different amourts |
|| Difference: the gap between two terms :
I 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 |

:__:::::__::::: ____ s e e e e ]
: Describe and continue a sequence diagrammaticaly ” Predict and check terms | predctons :
° o0 'Y J— — e Look at your pattern and
: Court the Y ) Wht vil the “ \/ \A \L\/ corsider how t wi rcrease. ||
| number of o next number I 3 5 7 |
\ be? Can you |
: IT%;C:; or | 3 o) o e I - A ‘~\+2....-" Zg How many Ines n pattem | |
I eceh mage W W v I CHECHK — draw the next terms Predction - 13 :
S 1 . _ | itisincressing by A each I
I~ o T T T ST T iVAYAVA INININ INININY | time - 3 more patterns I
I S@QU@Y\C@ in a table and N aPhM"U | 9 (| 13 there vill be & more lines |
Posttion: the place in the sequence !_ ______________________ |
r-r-—-—————-—="""="™>"~—="""=""™""™>""™—"—"=—"—=—"—™=—"=— 1

12 3

The termin
position 3
has 7 squares’

inear and Non Linear Sequences
inear Sequences — increase by addition or subtraction and the same amount each time
Non-inear Sequences — do ot increase by a corstant amount — quadratic, geometric

I I
I I
| |
Term:the 3be 5b| / ! : and Floenaca :
(ti’m' bem:f 1 0r varigoe b i) Graphical | * Donot ol os stright ines when modeled graphialy |
€ NUMPEY OF SGUAreS N e4ch IMage. o | The differences between terms can be found by addition, subtraction, muttipication o
E g | dvision |
hatobe | position | 1 | 2 | 3 g, b , i )
s { | Fibonacci Sequence — look out for this type, of sequence |
Term 31|15 |7 2 4 | |
. o2 | O | | 2 3 5 8 eoe I
+ + UD T 2 3 I \ I
| Because the terms increase by the same addtion each time this Position I Eqch term s the sum of the. previous two terms I
| s inear — as seen in the graph | |
—_———-— - —_—_—_—_ — - —-_- - —_—_-_ —_-_- .- —_-_- .- ., e = —_—_——_E—_E—_E——_—_E e e e ————— —
S L I O Sy |
| Continve Linedr Sequences =) || Continve non-inear Sequences 2

7,10 15, ...

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 s

corstant. (a common difference)
How do | contirve the sequence?

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

sequence.

EXPlaln tefm-tO’tem ﬂ)le How you get from term to term

Try to explan 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 need to include a term to begin dt.....

12,4,8 16 ...

I
I I
I I
I I
| How do | know this s a non-irear sequence? '
|t increases by muttiplying the previous term by 2 — this is a geometric sequence because the I
| constant is mutiply by 2 I
| How mary terms do | need to make this conchusion? I
| Ot keast 4 terms — two terms only shows ore. dfference not if this dffererce is constant (a I
| common difference) |
| How do | continue the sequence? |
| You cortinue to repeat the same difference through the next postions in the sequence |

he next term is
found by triping

the previovs term
The sequence

begirs at 4

412,36 108...

X3 x3

First term



YEAR 7 — RLGESRAIC THINKING. .. |
et Olgebraic notation

T~ T ——— —— |
| What do | need to be able to !} Peurords |
I ” II Function: a relationship that. instructs how to get from an input to an output |
| dl o || Input: the number/ symbol put into a function |
| By the end of this unit you should be able || Output: the number/ expression that comes out of a function I
I to | Operation: a mathemdtical process |
: ‘ ?‘6 able 1o vse nverse operations and (| Inverse: the operation that undoes what was done by the. previous operation (The oppostte operation) [
| operation familes || Commutative: the order of the operations do not matter I
| Be dbe to substitute into singe and || Substitute: replace one variabl. vith g number or rew variable :
I EWZ Sftep thVWCUfOH machines : Expression: a maths sertence with a minimum of two numbers and at kast one math operation (no equals sign) I
|+ Find functions from expressions Evaluate: work out I
|+ Form sequences from expressiors || Linear: the dfference between terms increases or decreases by the same vale each time |
|+ Represrt fcors gophed ) Seaperce loms o bers il napredeododer |
~ . T T T === N e . 4 T T T T T T T T T T TN T 1
| Single furction machines 1| Using letters to represent rombess 11 Single furction machires (aloebra) |
I I
: INPUT — —> QUTPUT |: 5+¢5+5 1 yryryry 20-h I T T :
| The number that goes IN The number that comes ot | I 3x5 ! yx4 ! 20 Il a —» " —> I
—_— | —_ X

| This box gves the cakulation instruction : I 5x3 E 4xy ! h :: 3 —» — > 30 :
I | 4y

I \_/ | oddton ? Il \/ I

A 11 mutileation can be f 20sharedinto || .
| To find the input from the output I lipeat W 0 I
I ke the INVERSE operalcn l) dorenayoder 4pisofy Frrmbecct |l To find the g fromthe outpt |
| | I Commutative cakulations oups |L Use the INVERSE operation |
[T T T — = — — — — — — T == — — 1
| Find furctions from expressions | : Substitution into expressions : | Two step function machines |
| I iy | I
OUTPUT | 4y 4——— 4lhtsof Yy I
| INPUT I I '
| N o—» 7 TP & I : f y = 7 this means the expression is asking for 4 : I §_> — — eg |
| | Totsof 7 | = <
I Find the relationship between the input and the output | : AXT R 70777 R Tx4 - 28 : | Calculate the valve at the end of each operation |
| I | *e o |
I Sometimes there can be 6 number of possbe funct\oml | ¥ For the ot e the INVERSE operatons |
| ¢9 +7x or x & could both be solutions to the above | | €9 ? - :22 5 || v ’ I
| function machine (! Thmar I I
________________ e U [ S
r T T T T T T T T T r---—— - -~ -"-—""-—"=—-—""-"""""™""T'"—""/"/'"T""T"/"T"/'"/"™"7™7™7 1
I Two step function machines (aloebra) Il Find functions from expressions
I
5 IVPORTONT I| NOTE: the dfference in the two expressions

b —» x5 —» +4 —> P4 Calculate the valve at the |I

I
I I
I I
| end of each operdtion I |
' | o (a5 e f duided by |
| *5 -4 |I duide by 3 then add 5 |
: " A~ NOTE |: |
—> —>» A +4) Thewhok firstoutput s L f—=» 5 —> .3 fa| =3 [—>| +5 I
: -5+ 20 muttipled by 5 I: |
I +‘“5 I| Sometimes it helps to try to explain the expression in word — and consider what has happened to the input :
SUbSUtUtlon |nt0 an expression : : epfesentlﬂ@ fUHCtIOY\S Waphm'“ Not dll graphs will be. Inear only those with :
Toke the function and generte asequerce Ax + 3 an integer value for x

UL the expresson nto a function machine I - ; Powers and fractions generate dfferently :

5 5 |l ==— — —= shaped graphs
(] —~()—E | § e
Od%hj t? te gput - 10 Il To represent graphicaly the input becomes x co-ordnates 14 - I
en tmes 0+3-13. B3x2-26 : : and the output becomes y co-ordinates 12 S |

e _ 5 10 .

e T e = yedx+ 3) Eql |
| Forming a sequence [ 1 - 3  wourw | 1125 | s, oE |
I I I OUTPUT (y) | 8§ |10 | 12 | 4 Because this s ai Inear |
! NPT | | | - | > | The substitution s the ‘nput” vabe. | ! ’ 90ph U ¢ precct |
! OuTPUT | 8 | 0 | W | <—Th€ OUTPUT becomes thepsequemel ! Thi becomes a co-ordnate. par crzsased pter s |
L | L (2, 10) to plot on a graph INPUT |
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By the end of this unit you should be able
to:

 Form and solve Inear equations

* Understand lke and unlke terms

* Simpify dlgebraic expressions

Equaity and Equivalence

feyworads

I Equalty: two expressions that have the same vale
Equation: a mathematical statemert that two things are equal

1 Equak: represented by "= symbol — means the same
[| Solution: the set or value that satisfies the equation

I Solve: to find the solution

I lverse: the operation that undoes what was done. by the. previous operation (The opposite operation)

[ Term: a singe rumber or variable
1 Like: variabees that are the same are ‘lke’

| Coefficient: a muttilcative factor in front of a variable eg 5x (5 s the coefficient, x is the varidbk)
Expression: a maths sentence with a minimum of two numbers and at kast one maith operation (no equals sign)

| :
Eguaﬁtu 3 g’ | | Fmt Fammﬁs Use a bar mode! to display the relationships between terms and numbers
=53 7 .F 14 Y
== |l : —— | = . [ -
- gx |l [ =
S ;; || E | |
=20 : s =V 1
SE I 20 x 0 tot
ol 18 0-8 14— DU
3+7-20 20-7-13 | = x+10- —10-x 3xt-y y-3-t
Saying 1t ot loud sometimes helps you to understand equalty | | 7413-20 20— 13-7 g 0+x-14 M-x-10 3 -y yot-3
_________________ -
Solve ore step equations (/) Teves roe o e rnt | | Solve one step equations (x/*)
4 I 5 5 5 5 Don't forget you know how
_ X 2 ) I i= 5 i e to use furction machines
X+ 42 =59 —_— . . Don't foraet you know how I
I to use furction machines | | 4 | I
x+42-59 I e 5— x4 —>f
42+ x-54 . : ;x> 42 > || . —_—
5q \—/ I I f-5=4 f v
29-x -4 N 5x4-f "4
59— 42 - x -42 | 4x5-f
_______________________ 8 S
T T T T T L |
: Like and unlike terms | Equivalence Colecting ke terms = symbol
| Like terms are those whose variables are he same. | | Check equivalence by substitution The = symbol medns equivalent to
© od 3Q  are lke terms | egm=10 ft is used to identify equivalent expressions
X 5m AxAm m—3m Colecting ke terms
the variabke s 5x 10 Ax (10 (7x10) ~ (310 Only fke terms can be corrbined
the same =90 " Ax 0 ’ 7047050
- 40 -
3Q  are unlke terms ' 4x *3b A *10b
Vs Equivalent expressions

the variables are
NOT the same

Examples and non-examples

Like terms Un-lke terms
Y47y y 7x
4 x4 4, Ac?
ab, 10ba ab, 10a
H, -t

5,-2 \
\

5m

AxXAm
%} 4m

m—3m

Repeat this with various vales for m to check

Note here ab and ba are. commutative operations, so are stil ike terms

|
|
|
|
|
|
|
|
|
|
| [TTTT]
|
|
|
|
|
|
|
|
|
|

\ X/

X + b

Common misconceptions

Ax + x4+ 4y bx + 3x4

Otthough they both have the. x variable x2 and x terms are un-
ke terms so can ot be colected
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Ordering

integers and decimaks

—————————————— ]r_——______________________________‘
What do | need to be abke to do? | |
edl i feywords |
By the end of this unit you should be. able to: [ Qpproximate: To estimate a number, amount or total often using rounding of numbers to make them easier to cakulate vith |
* Understand place vale and the number | Integer: a vinole number that is postive or negotive |
B@Sdtemtmgdmg dwmfh e for oo | | Interval between two points or values I
MAEFSIANG gna USe Pt Valke 10r ceaimas, |1 Median: O measure of central tendency (midde, average) found by putting dl the data valves in order and finding the middle |
integers dand measures of any size | vabe o the et I
* Order number and use a number lne. for I | tive: O or bss tha e with I
positive and negative integers, fractions and ||| Negglive: Ony rumber ess than zero, witten vith 6 miws sgn I
decimaks | | Place holder: We use 0 ds a place. holder to show that there are none of a particular place in a nomber |
o use the symbok =, #, <, > | | Place valve: Tre vae of a digit depending on its place in a number In our decimal number system, each place is 10 times |
* Work vith terminating decmats and their || bigger than the ploce to tts right |
correspondng fractions [ Range: The dfference between the largest and smalest numbers in a set |
* Round rumbers to an appropridte dccuracy I Significart figure: O digt that gves meaning to a rumber  The most signficant digit (figire) in an integer is the rumber on I
o Descrive, interpret and compare data Il the left. The most significant digit in a decimal fraction is the first non-zero number after the decimal point I
distributions using the median and range I |

_____________ I —
______________ = - - - - - T T
Integer Place Vale : | Intervals on a number line :
| —r— |

+—r+—>
: | r | . . . Dvde the difference by the rumber of ntervals (gaps) |
HiT|o|n|T|o|H|T|o|H ) I| 0 20 40 60 80 100 Eg 100 +5-20 I
5p1) SJO 51210 ° II:::::::::::::::::::::::::::::::::.I|
Placehokder : : Rounding to the nearest power of ten if the number is halfiway between we. “round up |
I
5475 to the 100

Trree biion, one hundred and forty eight millon, : : 54 o the rearest. 1000 {0 the redrest 5475 1o the nearest 10 I
thirty three thousand and twenty nine ' g ' L ' I
Itilon |, 000, 000, 000 I 1 6000 9400 G0  #0 1 et
{milon 000, 000 : | |
______________ I___________ —_——————-——- - - —_—_——_——_——— ——— — —

| _ .
| Compare integers using <, >, =, #

| < tss thin - I
I > @r’ﬁﬁtef tmﬁ Two and a half million @ 2500 000 I 39 g 12
| = equalto 300 000 000 @ Three billion I Range: Biggest vale — Smalest vale
| = ot equal to Sixthousand and eighty @ 68 000 lR-3-49
- 1 Range = 9
l
ones ® tenths hundredths
[ ] o
[

“nought point five two"

hundredths

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

Comparing decimals

J

Y

0 ones, D terth and 2 hundredths

0+0l+0l~

O01+01+01+00[+00l
=0+05+002

Which the largest of 0.3 and 0.237

Ores @ Tenths

hundredths

% (04
[ ]
0.1

Ones ¢ Tenths

hundredths

0.1

0.3 >0.23

“There are. more. counters in the furthest

030
023

cobmn to the left”

Comparing the values both with
the same. number of decimal
places is another way to
compare. the number of teriths
and hundredths

Medan: puttheinorder 3 4 8 9 1A
KRR find the midde rumber 3 4 ®) 9 12
I

:I Exampe 2 Median: put the in order

- | B0 b4 W8 157 14850 458 160
___________ I| 157160 58 There are 2 midde rumbers

Find the midpoint A
|I Decimal intervals on a number line

| | One whole spit into 10 parts makes tenths = 0.1
| | One tenth spit into 10 parts mokes hundredths = 001

|
I/ O 010203040506070809 1

| I 1 1 I | I | 1 I 1
0 0.02 004 006 0.08 01

T T T T T T T T T
0 02040608 1 12141618 2

I

: 370 to | significant figure is 400

| 37 to Isignificant figure 1§ 40 Rowd to the first non
I

I

I

|

37 to |significant figure s 4 2ero rumber
037 to Isignificant figure s 04
000000037 to |significant figure 5 00000004
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to:

By the end of this unit you should be able

+ Convert fluertly between fractions,
decimals & percertages

Fraction: how many parts of a whole we have
Decimal: a number with a decimal point used to separate ones, tenths, hundredths efe

|1 Percentage: a proportion of a whole represented as a number between 0 and 100

|1 Place valve: the numerical vale that a digit has decided by its posttion in the number

|| Placeholder: a rumber that occupies a position o gve valve
| Interval a range between two rumbers
] Terth: one whole spit into 10 equal parts

1 Hundredth: one whole splt into 100 equal parts

Il Sector: a part of a circle between two radus (often referred to as locking ke a piece of pie)
| Recurring: a decimal that repeats in a given pattem

_______________________________________________ i
= e e ——— —— -I o e e e e e e —— 'I
| |
| Tenths and hundredths o § o o | | On a number fine |
| S One hundredth (one P ® |
| whole spiit into L : I C}) :_'_,: —————— E One whole — splt into 10 equal parts :
| % =\OO eiqualspgrés‘) L : " I one terth - 1—10 =0/ |
I = 100 0 ones, 5 tenth ond 2 hundredths | I |
I o+ox+0|+01+ox+0|+oowoox|:g > One tenth — spit nto 10 equal parts |
I -0+05+002 [} Onehundredth- 1 - 00l I
I — - 052 ! 100 |
| Ore tenth (gue whole spit into 10 equal parts) = 75 = 01 | | |
I_. ________________ _|l_____________ _________________
Fifths Tienty Fundredts Il Percertages on a hundred arid '
I I 6 tenths I
I One Whole = | I 1007 = g whole = 100 hundredths I
I — Oreteth [T : ' 6 tenths and 3\ |
; 7 hundredth
I o r'd ] 7 OLLJ; Orfe IOS hundredths |
I % iAEEEREEN I £ 77 63 hundredths /|
| o s 637 |
8 o =
I Two tenths = one fifth I = S I
I - L I~ — | I
| Ore fifth (one vihoke st into 5 equal parts) = g -02 1] 5 hundreaths |
________________ e — — — — — — — — — — — — — — — — — — — e ]
| T Sroe o | Equivaent froct |
| Quarters .1 Simpe pie charts Il Equvaient troctions |
| One quarter (one whole spit into 4 equal parts) = 7 = 025 I: |: Represent equivalerce vith fraction wals |
| [ Twertty five hundredths I Splt into 10 parts |I 5 |
—T 1
- | = 07 = 36° I _ Whele 7 I
[ One ok One haff |: |: — I £I [ 2 I
| % ; L ( =05 | Spit into 2 parts :| — T L— T - :
S | I - 507 - 180° 1 - B I4 g I‘! |
I I 5 3 5 5
| 0 I s | & [ &[5 | | :
| One quarter = 025 I 0 pe chart has 360 Splt into D parts :| HEEERENEEEEEN :
I S —  sodl FDP cakulations _ ~ 0 — T T
—————————————————— | - A07- 74 | io | 30 |70 |0 | d0 Inlin wlinlm |
| ) : |, areoutof 360 | N N N E O BN ER R
Fractions — on a digaram I | AN NS Y A ES S PR P Y
| :I_ ______________ e e —
I The denominator is re, r s T I
presented by EQUOLLY
| sized parts — this is spit into quarters I COHVCft FDP . |
|__________________|| This also 70 ot of 100 _ 70 hundreaths |
r———— - ————— — = | | IZ)_(()) > mears TP Squres _’ — -707 |
| Fractions — on a number line | 70-100 70 Tundedts |
| | | Using a = 7 "tenths |
| I ° | } One whoe spit nto 18| | caledlator 07 |
: 0 1 e[?)altiwgg it | : M Be careful of recurring decimals |
| Thspont's at the 6" part e deromndtor | O | $=D |Comerttoadecm eg 1 -03333333 [
b is the numerator 6 3 [ | 5 -03 I
| S = — - | | This vl give you the answer \ x 100 converts to g e I
| 13 9 3 [PTp—— The dot dbove the 3 |
L I Il\ Simpest torm pememtag@ 4
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Commutative: changing the. order of the operations does ot change. the. result
Ossociative: when you add or muttiply you can do so regardess of how the numbers are grouped
herse: the operation that undoes what was done by the previous operation. (The. opposite operation)

|

|

By the end of this unit you should be able to: :
laceholder: a number that occupies a position to give value :
|

|

|

|

|

I
| I
| I
| H
|+ Understand properties of addtion/ subtraction I
| Use mental strateges for addtion/subtraction I
| Use formal methods of addition/Subtraction for integers | |
| I
| I
| H
| H
| L

Use formal methods of addition/Subtraction for decimals
Solve. problems in context of perimeter

Solve. problems with finance, tables and timetables

Solve problems with frequency trees

Solve. problems with bar charts and e charts

p
Perimeter: the distance/ length around a 2D object
Polygon: a 2D shape. made with straight nes
Balarce: in financial questions — the amount of money in a bark account
Credit: money that goes into a bank account

I Qddltlon/ SUbtmthOH with lnteo)ers oastion - Sublraetion the order has to stay the same Formal written methods |
ition is commutative I
= H T 0O
|:| /O> 360 - 147 = 360 - 100 — 40 — 7 H T O |
56 93 5 . . . ] ® . . 1187 4127
I © .... B .. .. + .... o Number lines help for addtion and +l54 2 — 24|09 I
I Modeling methods for addition/ subtraction Subtraction 1 T | |
Lo e modes 6 + 3 -3+ 06 « Working in 10's first dids mertal T |
e Nomber ies addtion/ subtraction Remember the place valve of each cobmn |
: « Part/ Whoke dagrams The order of addition does not « Show your relationships by wrting You may need to move 10 ores to the ones :

change the result column to be able to subtract

fact familes
I'__________________________________________________ ____________________________________________-I'
:Oddition/ Subtraction with decimals I| Solve problems with perimeter
0 can be used | | Perimeter is the length around the outside of a polygon
A/ to fil empty |I ’ P
7119 places with vale I | 8em 8em The triange has a perimeter of 25cm

Bem + &m + xem = 25em

I
I
| |
| Find the gt of |
ind the length of x
| f It . represents | instead of 100 I: V\ J :
| ' |
| |
| I
I

The decimal place acts as the |
Revisit Fraction — Decimal Kosceles [6em + xem = 25em

placeholder and dligns the other valves equidence I : x em Trange oo = o

) 10 543+ 08 : | notation —
|_ ________________________ e — -
| SO|V€ proble,ms with finance |I Tabk.’S and timetables Bus/ Train timetables Each comn represents a journey, each :

| = 1005 | 1025 T 1130 row represerts the time the ‘bus” arrives
| [ Profit= ncome. - Costs ] || Dilarce tabes B::;’: oos T o6 a1 |t that bcation :
| [ Credt — Money coming into an account ] Iy tondon Aville | 1051 | 1S3 | 1205 | | TIME COLCUOLTIONS — use arumber e |
211 | Cardiff Ware | 1117 | 1202 | 1233
: [ Debit — Money leaving an dccount ] | 493 | Glasgow :
| T t |I Asie | 302 177 | Belfast Two-way tabkes |
oney Uses a two decimal place system
| 142 0n a cakulator represents £1420 |I Thi shos the. dtarce bet A Where rows and colimns intersect is the :
I is shows the. distance between H v T £
I Check the units of curr ency — work in the same | Glasgow and London = \_ﬁ_/ outcome of Thal. action |
I ont I| f is where their row and column intersects |
e o o — o — — e e ——_— e —_—_— e ——_— — e ——_— e ——— — — -
r--r—---—-— ————Ff"FT"=—-—"—"F"/FT"™—=—=—=—"=—=—=—"—™=—"™— ar-rEes s === a
| Frequency trees Bar and ine charts
I 00 people vistted the zoo one. Saturday . How Y8 travel o school Use addition/ subtraction methods to
| momin M extract information from bar charts
I g , " [ ]
26 of them were adutts. 13 of the adull’'s o] [T

L eq Difference between the number of
[ || students who waked and took the bus
|

|

|

|

|

favourite. animal was an elephant. 24 of :
Wak frequency — bus frequency |
|

|

|

|

|

the chidren’s favourite animal was an

I elephant @
I The overall total

: 60 peopl’

|

|

|

Transpont

When describing changes or making predictions
Extract information from your data source
e Make comparisons of dfference or sum of valves
*  Put into the context of the scenario

Probabilties or statements can
0 frequency tree is made up from part-whole, models

be. taken from the completed
One piece of information leads to another trees

b 0 2% chiven wted e 20
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I
: By the end of this unit you should be able to:

| Understand and use factors

| * Understand and use muttivkes

| *  Miltily/ Divide integers and decimais by powers
|

|

|

|

|

|

* Use formal methods to muttiply

+ Use formal methods to divide

* Understand and use order of operations
o Solve area problems

+ Solve problems using the mean

Quotient: the resutt of a diision

D
Divisor: the number we. divide by

Solving problems with mullipication and division

|
I Orray: an arrangement of ttems to represent concepts in rows or colmns
: : Muttiples: found by mutticlying any number by positive. integers
I Factor: integers that muttiply together to get another number
| 1 Miprefix meaning one thousandth

of 10 | | Centi: prefix mearing one. hundredth
| : Kilo: prefix meaning muttiply by 1000
i
|
|

vidend: the number being divided

e e e e e e e . e e e e e e e | e — — — — — — — — — — — — — — — — — — — —— — — — — — — — — — — — —

| e T T S S S s S S S S S S S S S S S S S S S S s e = = == ==

 Factors |I Mutivks | |1 Motiply/ Divide by powers
i Factors of 10 0x lor Ix10 | || 100s | 10s | 1 100s [ 10s | 1s

| 5¢a0r2x5 125 0 b , 1 1 ’..—.‘xm r;;;

I The number itseff is | [ Bar modeks can represent by something is a mutipke. Eg 20 is a muttiple of 4 I | U

I aays a factor |
| " |} Lowest Common Miipes | LMof qang 12 | ittt | 3 100 - 300
I multiks mateh I

addtion

L match the question 02 x 10 = 2
Estimations: Using estimations alows a 03x 10-3

‘check” if your answer s reasonable

Make adustments to your answer to

|
|
|
|
|
|
|
|
|
|
|
|
|
| ly f 10 |
o-.ooOrragscanhelprepresentfmtors0"“""'| ‘ 4 ‘ 4 ‘ 4 ‘ 4 ‘ 4 ‘ ||o_ :
|
|
|
|
|
|
|
|
|
|
|
|
|

\ )
i

Ol give the same solution as represent the same proportion
Muttiply the values in proportion until the dvisor becomes an integer

:[Sj,mre numpers have an ODD number of factors ] Be steas E 9,18 27,136 45, 54 LoM-36 ) |2 ' Lo .% oo st 2=
’ ’

| Factosof 4 Factors of 36 - Lay factors ot n I| R 12,2436/ 48 60 l - .
| 124 14346911836 Pascanfepwonotio ) o B 7 [ s | A
I_______________m“_w___'L_________*‘Z__i__s‘s___aé_ll 003 x 100 - 3
_____________________________________ ! Repeated muftiplcation and dvision by powers
| | Metric conversiors +10 <100 +1000 +1000 +1000 : of 10’5 commite
| Useful Conversions mm cm m km 9 IE@ ml L I| + [0then = 10— =+ 100
I %10  x100  x1000 oo 1000 I
e I L J
r--——"-—=>—-— -~ “"~"~"—""“"T"—"™—"™—""~""™"""™""™"/""™"/"™"/™—/T— oro-.- - -, - - - - - -—"—-—"F-—""F""""""""7"""" -
| memtlon me,thodg  Less effective method especialy I DIVISIOH methOdS Short division 51 2 Complex duision |
| P Ik for bigger muttipleation I - ged |
| Ftets] [* [wo]w I 3584 = 7-512 7 3°5 84 ' T
| . I Break p the dvsor usng |

| 119 factors
L " Mlploatonith decinds || Disonv o |
I - Grid method | Perform mutipications as integers The placeholder in division methods is essential — the. decimal ines up on the dividend and the quotient
| multpication 02505 —— 70 5 I |
| lom Foreded 9547 ' |1 24+ 00— 24+ 02 ——> 20+ |
I I
I [y I
I [y I
I [y I

Therefore 6 <+ 100 = 0.6

/4 x Base x Perpendcular height /\

Mean fObk’,mS Mean — a measure of dverdge |

t gues an idea of the central vabe

Lil, Gnrie. and Ezra have the following cubes
Ly OO II11] .
EEREEEN 44n

Onnie

Eera (11111 total

P

Finding the mean amourt s the dverage amount each
person would have if shared out equally

Lil Onnie Ezra

The mean number of blocks would be & each

|
' |
' |
' |
| L1 | I
' |
' |
: |
| Base x Perpendcular height L :
| ! I
' |
' |
' |
' |
' |
' |
' |
' |
' |

e o I
_______________ 1 |
| Order of operations | Orea problems
I Rectangle
Brack

| : Base x Perpendcular height
| |
: Muttiplcation or dussion | |

|
: Oddition or subtraction | 1! Paralelogram/ Rrombus
| > |
| ff you have muttivk: operations from the |
I same tier work from kft to right :
legi0-3+5 — 10-3 ——> 745 |
| | 1 Trange
: 6x 4+ 8x2 |

|
: 24+ 6 - 40 | | Otriangk s haff the size of the
| || rectangke it would fit in
L ____ )

—_———————_—_——_——_—————— —



YEAR 7 — APPLICATION OF NUMBER

Fractions and percentages ot amounts

@whisto_maths

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

Find a fraction of a gven amount

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

|
| I

| I

| H

| - H

| = Use agven fraction to find the whole or other Ll \Whole: 6 number with o fractional or decimal part
| fractions I

| I

| I

| H

| H

| H

. Endihe e, of ‘ tl Percertage: parts per 100 (uses the / symbol)
”Etho & percentage of an gmount Using merta Place. Valve: the value. of a digit depending on its place. in a number In our decimal number system, each place. is
*  Find the percentage of a guen amount using a 10"tmes bigger than the place 1o ts right

caulator Convert: change into an equivdlent representation, often fraction to decimal to a percentage cycle
| Froctlon of a glen amount The bar represents the whole amourt q‘O :
: Find 2 2 of £205 e / E E :
| , A \ 5 | ® o Use bar modeks for comparisons I
3 - .~ O 1 ' ' " 1oha0- 30 |
: [ \ 45 3 |

2 ot of the 5 equdl part 2 g |
: O;i£4e\=2§ia s £200 + 5 - £4 300 40-30 |
I T Each part of the bar model represents £4 1 ‘ %o{ Q0N = g of 45 :
oy e e ey

- |
: Use a fr’ol‘,thH of amount The wording of the question is importarit to setting up the bar model I
| g of avalue s 70 What is the whole number? 70+~ 2-=3p 63 :
| ~ 70 «— Cachpartof the bor Fnd the whoe, |
: , model represents 35 2ofanmbers 63 | 4 ENENE ,‘ v |
T \ 35 \ % | ) :
I ' Y J What lS = of the numbeﬁ 81 Use the
| 3545 105 \ whole to :
) - 4]14 14 a4 [14 find a guen

: The whole number is 105 14 ‘ ‘ ‘ ‘ ‘ ‘ ‘ v part |
_______________________________________________ I

Method 2
8]6[8]8[8)8)8|8]8]8 05/ =50/ + 10/ +5/

40+ 8+4
For bigger percentages it is sometimes edsier to take aiay from
=52
1007
-

— e — — — — — — — e ] e e

[ “of” can represent X in cakulator methods }

[
| ] |
I I I
| The whole represerts 100/ 1 I Using a multipler |
l ) l \O/=Eofthewhoka| | I
: K [ Eind 65/ of &0 Fraction, dwma | percentage converson |
| : : @ <«— Tre muttipler |
b } } t ' > |
: 0% 20% 40% 60% 80% 100% : | [ 0@5 X 80 = 2 |
| I

| |
L .5 .1 I |
: 07 m of the whole 507 0 3 of the whole I |
| : | Using the percent button This brings up the 7 button on screen |
| | 207 = =2 of the whok 5/ =~ of the ok | : Fnd 657 of 50 You wil see €5/ :

' |
| I ! Type 65 You can ako use the |
| Find 65/ of 80 Melhod | I : calculator to support non I
) 65/ - (\g/ 2)6 ; 5/ X Press [suF) (O (%) cakuator methods and :

“loxolr find 1/ or 10/ then add

: f : \ =52 : : Press [X] 80 and then press = mpmn?;@eg to@:t%f( I
|
: I |
| L |
I I



VEAR 7 — DIRECTED NUMBER

By the. end of this unit you should be. able to:
Perform cakuldtions that cross zero

*  (dd/ Subtract directed numbers

* Miltiply/ Duide directed numbers

*  Evaludte dlgebraic expressions

» Solve two-step equations

* Use order of operations with directed number

Subtract: toking away one number from another
Negdtive: i vale less than zero

Commutative: changing the. order of the operations does not change the resut

Product: muttiply terms
Inverse: the opposite. function

Square root: a square. root of a number is a number when muttivled by itseff gives the value (symbol \/')

Square: a term muttipied by itsel§

Expression: a maths senterce with a minmum of two numbers and at kst one math operation (no equds sign)

Operations with equations and directed numbers

@whisto_maths

______________ A e —_—— a1
e Y
M09 87 -654%-3-2101273%45 67890 | Odd directed numbers ®- |
___________________________ O=1
- : 71 ] L 4 I
| Perform cakulations that cross zero | : A= @ e
: Number lines are. useful to help you visuaise the calculation crossing 0 : | y T’ — 1" kft :
ero pair -
I 462 e Use the number Ine to guide subtraction of & | | (-I+1-0) " I
| ST TERRRERLLEE i |
_ 0,0]0]0]0]0)
I \gmm a4 Find the dfference 10 | : |
: between 6 and -4 | | |
From 6to O | Parttioning
‘ | He5-0 Rearrangements of 5_5-0 6 S | |
ol the same equation | |
| Zomow“* P8 1| 8+3-5 5+3+-3=5 :
e S o || |
454320012345 543200123456 Generalsation
10 beads between th 107 | Partttion the vale to credte =
5 : O DD : | a 2er0 pair caculation :
_______________ T e S~ by TP T
| Subtract directed numbers @ -] | | Multiply/ Divide directed rumbers | Evaluate alaebraic expressions |
o=1 |l
I OO [ ] ® Representations | I w M = = [ [ a=5h ] [ b=-4 ] |
: 000" p |: - : ' I |
“Subract” — mears toke I Two representations of | 9 - R2 2 - (412 |
I Gt Of (EmOve | : the same caulation Ax-5-6 | 0; 35 b I
| | I I
| | Neagtive, Neggtive calcuiation
I O O . . = 5 [ | Il With negative numbers the brackets are important so I
| O O ’ O : | -AX -3 The act of : : that it performs -4 x -4 :
(o 2 = makin
| I | M @ wumfrg |1 Brackets around negative substitutions helps remove |
| | : This s the negative of 2 x -3 nto ther | | cakulation errors |
| I negatie s | | |
I 2--3-5 88;5 = |: %;m'”@ || da—b=2x5—-(-4) =10+4 =14 |
| enowr || |
| o Ax-3-6 || 30—Jda-304) -2 --11—10--22
Generalsation I | I
I | Duisions are the nverse operdtions [ I
- _ - __ I ___ I
r——7——— T T T T T T T T T T T reeT T - - === 1
| Two-step equations | .. - : : Use order or operations ra——
: Bar Mokl 0 Represeringtresare. || | substtutions helps remove :
question (use fact famies) || caleulation errors
P | |
— 4y =
H X ‘ X ‘ X ‘ X ‘ 2 ‘ | : Mutipication or dusion ] <[] [ [ [ ]5 :
| ‘ 10 ‘ Function machine : I Oddtion o rSUbtm‘dm] 2| s .s 0 ! o |
I I I -1 21 fo|-1]-2 I
: X—>| x4 |—» 2| —> 10 : Remermber square roots have a IEEEnnAE :
| — < | | positive. and negative value 2|-s|-|-2fo]2[4]s
|

Ihverse operations to find x



YEAR 7 — FRACTIONAL THINKING

I Oddition and subtraction of fractions

______________ [ —————

| : Keywords '

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

| Denominator: the number bebow the. Ine. on a fraction The. rumber represert the total number of parts
Equivalent: of equal vale

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

I Improper fractions: a fraction with a bigger numerator than denominator

| Substitute: replace. a variable with a numerical valve

I

|

|

I

I

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

| ¢ Convert between mixed numbers and fractions
|+ 0dd/Subtract unt fractions (same denominator)
|+ Odd/Subtract fractions (same denominator)

|+ Odd/Subtract fractions from integers
I .
I .
I .
I

I

0dd/Subtract any fractions
Odd/Subtract improper fractions and mixed
numbers

*  Use fractions in dlgebraic contexts

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

I
|
I

Use equivalent fractions :
I
| 1 10 times bigger than the place to its right
|

denominators

______________ A e —_—— a1
Y A S e P R S
: Representing Fractions : | Mixed numbers and fractions :: Odd/Subtract unit fractions  Sae denomiter :
| = Improper fraction | 2
| Iy CTTTTTT] pro |1, 1 1 =2
,& ; ! )+~ I -5
2

| is represented in I | 0 ' 2 s |I M 2 :
: dl the images : ] S 1z Mednmber |: —+= 4 = < |
| | I hths model 5 / - I 0 L I
| |_ : _|_|_| 1+4 I : parts moke up a b@r;ecrtﬁ?agncjr\lﬁh || With the same denominator ONLY the rumerator is added |
| ° 1 I L whole I or subtracted I
____________ - ) =
r-——- "~~~ == W, T T T T T T T 1= T, T -
| Odd/ Subtract fractions ame cenomntr | | Olddl/Subtract from integers || Equivdent fractions  turecterons |
I | | | I the same muttipler I
2 3 5 4 | Y |
:;+;- T ] |=; H 1-% LTI =5 :| 2 — 4 |
I Sequences [l I 3 6 |
I o _21 I
: N ;:11121 2_13?' ”3"‘1 :::" l | _3g :I i ‘ ‘ “ |
(1) 6 I v |

| R | |
| /1y ‘\g‘ \Zf U Representths ona | | The denominator indcates the number I - {‘ [ T T[] |
| W3/ N3/ + S+ number ne to help [ of parts a whole s made up of I | 373 |
i: e e el el ey et e = _l—_—_—_—_—_—_—_—_—_—_—_—_—_JI
1 Odd/Subtraction fractions (common muttipks) | : Od/Subtraction any fractions |
| 3,7 Oddtion/Subtraction needs a common denominator I | 4 2 I e \ I ] -2 |
| =+ II T 73 T~ OO T T 15 I
I (ITTTTTTTITTITITT] I 12 10 I
I % 1_'7() é T T T T T T T .l‘ T T T T T T T T ; I : E 15 I
I L ] | I [ | |
| % : | Use. equivalent fractions to find a common muttiple for both denominators |
I I |
e — — — — — — — — — — — — — — — — — — — ] —————————————————————————— —
. T T T T T T T e i ot o |
| 0dd/Subtraction fractions (improper and mixed) : : Eractions in algebraic contexts p=5m=2 |
I _5_ 5 _ I
| 2z -1= | : k=3=2 e g+ Lo
| I I N VA VA VA VA VA VAV AV AVAV A/ AVAVA IQanerseoemUons m |
| , ) A A A A A A A A A A A | : PPy p Form expressions with fractions Substitution |

— 7 7 5 1
| 10 ¢ w 2 | k-2+2 b+-—>»b+= 2,2 I
I I 8 9 9 3 2
:C 22 13 _ i * Convert to an improper fraction e - - - - _ - _!
10 10 - * Calulate with common denominator T
| 10 | Fractions and decimals |
| Partitioning method : 1—60 +0.3 0.6 +0.3 :
I

[ 21 13 -92 13 _,2 __3_12_3_2 : 6 3 : Remember to use equudert |
| 75 10 10 10 10 10 10 10 10 TORET) fractions and common |
| l |
| l |




YERR 7 — LINES AND ANGLES

Constructing measuring and using
geometric nolation

@whisto_maths

By the end of this unit you should be able to:
Use ketter and labeling conventions

Draw and measure Ine segments and angles
ldertify paralel and perpendcular Ines
Recognise types of triange

Recognise tupes of quadriateral

Identify polygons

Construct triangles (SOS, SSS, ASO)

Draw Ple charts

Polygon: O 2D shape made with straight Ines
Scalene triangle: a triangle. with all different sides and angles

Isoscekes triange: a triangle with two dngles the same size and two dangles the same size

Right-angled triangle: a triangle with a right. angle
Frequercy: the number of times a data value occurs
Sector: part of a circle made by two radi touching the centre
Rotation: tumn in a gven direction
Protractor: equipment used to medgsure. angles
Compasv equipment used to draw arcs and circles

The ktter in the midde is the dangle
The arc represents the angle

= [0mm, Im = 100cm

The Ine segment is 39%cm

East to South is a

=
| |
I ¥
| ' : :
rter t
: A : : AT‘ B Whh s 39mm : | \ @Lﬁmgwszm |
| Ec | T (- . |
| I: l 'll l :I" Il' i l AB s g e | I Clockwise Onti-Clockwise |
| Ongle. Notation: three ktters ABG I k seament | | |
| This is the angle at B = 113 © I - (part of the | I I
| Line Notation: two letters EC el |l Quarter Tum ~ Half Tun Threg— varter Tumn w |
| The e that Joins E to C | | %0° 180 A70 360 |
L | | Clockwise Onti-Clockwise I
______________________________________________ 1
: Claggﬂ’ mg|es Read from 0° Df oW an@les up tO |8oo |
on the base
I Right Ongles Ine. I | Make a mark at 35° with a pencll I
I \ gco,ute Q?gleosyoo ‘IO° Remember to : | Ond join to the angle poit (use ai :
[ < ange < use estimation | | I (Ui@") - i |
| Thss ' an | / R, P
| s Obluse R@ht nge obluse ange so | | I 7% 2 |
S 0°<ange <[80° between 90 ° [+ - .
: . notation and 180° : : f/ =5 Z | :
W Strdioht Li I < I
[ {\ Ke&ox R Igg‘l tLre I Make sure the cross I | ke s the cross is at the end The angke I
| ’f./ \\ 180°< angle <360 R | | The base Ine folows is ot the pot the | | of the e (here you wart the |
o ____ | fedesorel owesmeel Mg _ _ _ _ _ _ _ ____ 4
PSS P PP s ook ok - elex ol — ]
360° - f
| Paralel and Perpendicuiar Ines s | Ongls over [80° 407 b e |
s <
| Pardkel Ines B " Pespendcuor ines ~ I | Use our krorledge of straight Ines ng‘ejm llss than |
| Straight Ines that never meet " /_/// Straight. Ines that meet at. 90° _ /’ T | | 180 © and angles around a point 0 |
| (Hove the same gradent) 7 / : | 360° |
________________________ Jd

Properties of Quadriaterak panyanm

Opposite sides are paralel

il Draw Pie Charts

Sauare Oppostte sides are paralel I { T:.:m:‘ I T: ’ c; 1 = I
L L Ol sides equal size m Opposte angks are equa || ||
‘ o Co-interior angles TN
Ll Oliandes 40 Il S—g "32 ot of 60 peopk had a dog’ ‘ T |I

/ Dog ,‘

-

:. Sas, SSS, asa constructlons

|| Side, Ongle, Ongle

| Side, Ongle, Side
II '

Trapeziom I L /4
i Rectande i | Ore pair of paralel ies |: This fraction of the 360 degrees I| Side, Sice, Sice P
8” WI@FS ‘10° y | I represents dogs Use a protractor to draw ||
osite sides are pard °
| pp 2 ) e “ 32 ¥ 360 - 1920 Thisis 192 IL
% Noparalel Ines I'I—_—_—_—_—_—_—_—_—_—_—_—_—_—_-'_ ::::::::::::::_!
Rhombus | 7 Equdl engths on top sies |1 Pg
\‘6 Ol sides equal size # o Equd lengths on bottom || _um 5 Pentaoon 5 oot If ol the sides and andes :
7 Opposite angles are equal | / sides | 3 -Tinge » aan are the same, L 1s a regular
¥ |/ | 9 6 - Hexagon 9 - Nonggon |
/ V One pair of equdl angles I| - Quadvilteral 7 - Heptagon 0 - Decagon polygon |




VEAR 7 — LINES AND ANGLES

@il Geometric reasoning

By the end of this unit you should be abe to: Verticaly Opposte: angles formed when two or more straight nes cross dt a poirt

I
| I I
| I I
: Understand/use the sum of angles at a point : : lg""sztalnﬁgz Ttﬁfg Iﬂtglde the Slhapte 0 :
* Understand/use the sum of dngles on ai straight m:otal add ail tne nterior angees togetner

I e : : Convex Quadriateral a four-sided polygon where every interior angle is less than 160° :
: * Understand/use equaity of vertaly opposite | I Concave. Quadriaterak a four-sided polygon where one irterior angle exceeds 180° I
| angkes I | Polygon: 0 2D shape made with straight Ines |
| Finon and apply the sum of anges n atronge | | Scalene triangle: a triangle with al dfferent sides and angles |
| hm: ;?d “'W b the sum of anges in | | lsoscekes triangke: a triangle with two angles the same size and two angles the same size I
| e | | Right-anged triandle: a triange vith a right angle I

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

|
Sum of angles at a point The sum of angles around a poirt is 360° |I Sum of anales on a straight ine

Odjacert anales that share a common point on a ine add up to 180°

| |
I
| 3600 e '
| Find angje BOE Ongle notation — 90 Il W . I
! v 720 [ 42 !
| q0° + 33° + 92° = 205° C (I I
| 360° - 200° ! |
B . P I
| BOE - 55° 53 | y |
| 67° I
| O\ q 1 X :
| 360°-67°y * 7 Ongle notation — find I : 1%+ 4% = 114°
: - 293 o this missing angle E :: Find ange XWY 180° - 114° - 662 :
__________________________ I o o o — — — — — — — — — — — — — — — — — ]
oAk erreito oo Sumof andes intrianges T e ] |
Verticaly opposite angles | : um GM S In Uianges Sum of interior angles in a triangee = 180° |
J B I
« Ongle JNM s b The two base angles wil be the :
N — verticaly opposte to Il 9 ‘é |
M [ same size
L angle. INL I |
I Look at triangke notation I
Il This indicates an isosceles 0 trange can H I
INH - L | orly bate o '
I tronge
1 9 ONE right Tearing the. comers from triangles forms |
Verticaly opposte anges are the same e 1380 - 43 = 137 ook a straight e which s therefore 180° :
|

|
|

|

|

|

|

|

|

|

|

| .__15112:9@ _______________________
| Other angle rules til Yo e e e — —
|

|

|

|

|

|

|

|

|

|

|

|

apply || Sum of andes in quadrilsterals Sum of interior angles in a quadriateral = 360° |
Look for straight e

sums and dngjes

I |

aroond a point :I |
Form equatiors with I : Convex Concave. |

y informattion from I Quacriateral  Quadriaterd Interior Ondes I

o ddgrams W I

- I

I

I

I

0 quadriteral s made up of two

- " EDF= 0 3. Onge EDF - 645°

2x-12 = 42 I| . trignales = the sum of interior angles is
Ax =54 I| Interior dngjes are those that make up the same as two triangles
x = A7° I the perimeter (outine) of the shape 180° + 180° = 360°
. _ - N __ _
| gl Problems i up e e i chrks o e e g e port EIZJ@IJJ@; ______________ |
| 5 Feep working out clear and :
| ~
| G | Onge DEF = 51° because it is a verticaly opposite angle. DEF = GEH notes together I
: B I§<:‘ 51° A Triange DEF s sosceles (triangle notation) - EDF = EFD and the sum of interior dngles is 180° :
| [30° - 5l° = 129° 2%° + 2 = 645° |
I I
| I



VEAR 7 — REASONING WITH NUMBER

@il Developing number sense

Bg the end of this unit you should be. able to:
finow and use mental addition/ subtraction
finow and use. mental muttipication/ dvision

| .
| |
I '] Commutative: changing the. order of the operations does not change the result
I |
: o Hnow and use mental arithmetic for decimals :
I . '
| |
| |
I |
I |

Ossociative: when you add or muttiply you can do so regardess of how the numbers are. grouped
Dividend: the number being diided

|
|
|
|
|
Finow and use merital arithmetic for fractions : Divisor: the number we dide by
|
|
|
|

Use factors to simpify catculations

Use estimation to check mental calculations
Use number facts

Use dlgebraic facts

Expression: a maths sentence with a minmum of two numbers and at. keast one math operation (no equals sign
Equation: a mathematical statement that two things are equdl
Quotiert: the resutt of a divsion

______________ - |_________________________________l
I e o o T A L VR S T T
| Mental methods for addtion/ subtraction , | Mental method for muttiplcation dision |
I Qddition s commutate Subtraction the order has to stay the same : | Mittipleation s commutative Partitioning can help muttiplcation

o0 @ o o0 360 - 147 = 360 - 100 — 40 — 7 Il :: A4x 6= A0x6 + 4x06

.... * .0 .. * .... T3 111 =120 + 24

I
I
: b § 1 (1] (X1 1] = |44
* Number lines help for addtion T
| 6+ 3-3 6 ard Ut rpacnon | A x4 - 4 x2 Dwision is not. associative
: The order of addtion does not : : The order of Chunking the dision can help 4000 + 25
| change the result * Working in 10°s first dids 1 muttiplication does ot How many 255 in 100" then how many churks
| mental addition/ subtraction I change the resutt of that in 4000
—_— e — e — e ———— - |_ ______________________ -
T T TV S T I |
| Mental methods for decimaks | I Mental methods for fractions  tse bar modess where possive |
:Mu[t\plgm@ by a decimal < | wil make the original valve smaler  egx 01=+ 10 | : e spert 2 of g e e T 71 17 |
Methods for muttipication 12 x 003 " I £ kit - T I
| — s = Methods for division 15 + 005 |1 £21 £l I
: J2x3=36 L] yoo] 00 Moliply by porers of 10 unti the, 11 o mueh 9 ey e o bean '
| 12 003-0036 J|_12x 003~ 0036 disor becomes an integer T £H—p :
| Me,thodg fof addltlon A3+24 [ xmués xmo ] I I | . | : | ‘ | |‘ |’ ! \/\/hﬁt i g O{ £157 I
I 032 +d24=-4o7 150 + 5 =30 I 3 2 I
| RS I 3 T3 |
I I I
—_— e — e — e ———— —_l——————— e e e e e — —_———— —— —
T T e R S 1
| Using factors to simplfy cabulations [ oxsxaxs ][ 003t | T \inston s commtatue :
: 30x 16 [ Tx5x 3% AxAxAx2 ] [ Gy 10x 3 ] Factors con be mupled n any order
_______________________________________________ d
———————————————— '_______________Ir________________l
| Estimation Number facts Olgebraic facts

| Estimations are useful — especially when using fractions

Use -
| and decimals to check if your solution is possible [ b2 = B ]

[ 20t b=10 ] Everything x 2

For muttipication, each vale that is
muttiplied or diided by powers of 10 needs
to happen to the resutt

Most estimations round to | significant figure

[ ow+0b-05

/ Everything + 10

[ atb=5 ]

Estimations are useful — especialy when sing fractions
and decimats to check if your solution is possible

[ 20-8mcu00 |

The. unknown
quantity isn't (dd 2 to the total
changing but the [ a+b+A-=7

For dwision you must consider the. impact of

This is true because even if both numbers
the duvisor becoming smaller or bigger

were rounded up, they would reach

Smaller — the answer wil be bigger

3 +
Te correctoegtin;ggn would be. (it is being shared into ss parts) vagxaatblesdchaent@e
W [S done 10
200+ 900 - 1100 Bigger — the ansvier wil be smaler e the resit

(It is being shared into more parts)

L
|1
|1
|1
I
|
L
|1
H [ ea0+n4-50 |
I
|
L
|1
|1
|1
I
|
L
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@whisto_maths

Sets and probabiity

. T T T TNy - - - - - - - - - T 00T |
| What do [ need to be abl to do? : : feyworas :
I . . Set: colection of things

I By the end of this unit you shoukdbe able to | | Element: each tem i a set s caled an ekement |
| * ldertify and represent sets I ntersection th | A of 6 Vern (OND ) |
| * Interpret and create Venn diagrams | & ersgc lon: the. overiapping parl of & Venn diagram |
| * Understond and use the itersection of sefs | | Union: two elipses that join (OR L) |
| Understand and use. the. urion of sets I Mutualy Exclusive: events that do not occur dt the same time I
|° Generate sample spaces for single events [ Probabiity; lkelihood of an evert happening |
| ° Calevlate the probabilty of a singe event | | Bias: a buit-in error that makes al valves wrong (unequdl) by a certain amourt, eg a weighted dice I
| = Understand and use the probubily sedle | | Fair: there is zero bias, and al outcomes have an equal lkelhood I
I I'] Random: something happens by chance and is unable to be predcted |
______________ e e e e e o o o o . o o S — — — — — — — — — — — — — ]
N e, T T T T T, T T T |
| Identify and represent sefs : | Interpret and create Venn diagrams | : Intersection of sets . N
: The universal set has this symbol & — this means | : &[a 5 Mituall excloswe sefs | : Elements in the intersection are @) :
| EVERYTHNG i the Vem dagram s i th set ) Q Q The tro sets Em HOE;\% i common : | nsel A OND sel B |
| | | o overw 1 The notation for ths s A N B ‘ I
I O'set s a colection of things — you write | | Union of sets D 5 1 I
| sets inside curly brackets { } I} The to sets hae some ekments |

I | 1 common — they e phed [ & - {the numbers between |and 15 nclusive}
I | | the intersection —— | 4 - {Mutipks of 5} B - {Multiples of 3} :
: & = {the numbers between | and 50 ncusive} ¥ | : |
| I Ll - !
i My sets can include every number between | | | 0ll of set B s ao 1 Set Oso |
| and 50 includng those rumbers | | the elipse fits inside the set : : |
|

: = {Square numbers} I : | : :
| ={149 16,25 36 49} : I _— : | The eementn AN B s 5 I
| I : Oround the outside of every Venn diagram wil be a box If an I In this example there is only one [
| aithe numbers in set 4 are square numper I ekment s rot part of any set t s placed otsde an elipse bt~ || number that is both a muttik of 3 I
| and between | and 50 | | e the box I and a multipke of 5 between [ and 1D I
Lo i e e I
rFreeee—e—m———————_——_—_———————————_—_Y—_——_—_-——_-—r—_-—r_-_-—_--_-_ N __-__-__-___-__ ___-_-__n_-_n__n—_-——_-— |

"B & = {the numbers between |and 15 inclsive}
A ={Mitpksof 53 B = {Mlipks of 3}

| Union of sets ¢

Elements in the union
could be in set A OR set

: .

The notation for ths is A U B ‘

The ekmentsin A U B are
510, 15,396, 12

There are 7 elements that are either a
muttiple of 5 OR a muttiple of 3 between |
and 5

‘\‘ This Venn shows the number of ekements in each set

Sampke space — for single events .

0O sample space. for roling a six-sided
dees §={I,2 34,506} .

0O Sample space represents a
possible. outcome from an event

I

|

I

They can be interpreted in a |

variety of ways because they do |

0 sample space. for this spinner is I
S = {Prk, Ble, Yelon} :

I

I

\You only need to write each element

orce in a sample space. diagram

not. tell you the probabilty

Probabiity

Zuay Probabiity = number of times event happens I T |
total number of possble outcomes Impossible Even chance Certain L
A PBle) - 4 <—There are 4 bhe sectors Oor 07 05,% or 507 for 1007 The probabily of geting a bhe bal &

~The probability of NOT getting a blue bal is g

10 '@m 10 sectors
overall
notation -2
5

P (event)

L J

The sum of the probabilties is |

The tabke shows the probability of selecting a type of chocolate

|
I
I
I
|
Probabilty can be a fraction, decimal or percentage |
|
I
I
I
|

| velow bk, so

Probabilty is dwaus a valve between 0 and | ‘
I they have the

valve
Dark Milk White
4 =400 -040 -407 015 035
0 100 There are 2 L J
pirk and 2 There are 5 possble outcomes Pluhite chocolate) = 1— 015 — 033

So D intervals on this scale, each

1
interval vale is s
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Oufisto_ miths Prime. numbers and Proof

| 1
| : I I
: By the end of this unit you should be dble to: : Multiples: found by muttiplying any number by positive integers :

*  Find and use multiples I Factor: integers that muttiply together to get another number |
: *  Identify factors of numbers and expressions I Prime. an integer with only 2 factors I
| Recogise and idertify prime numbers | | Conjecture: a statement that might be true (based on reasoning) but is not proven |
| * Recognse square and triangular numbers || Counterexample: a special type of example that disproves a statement I
I Emi comrmon facéor[s mcluldIdn@ HECFM I'| Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equats sign) |
I Vi€ Common MULpes neLdng | | HCF: highest common factor (biagest factor two or more numbers share) |
| : I LOM: lowest common muttiple (the first time the times table of two or more numbers match) |
I I |
______________ o a1
| Mokips Tre nes b’ o a grenurber TRatos — UPimerumbes | 5 | ‘
| Multiples  The “times tabke” of a gven rumber I 1 I
| I | ®@®ee Orayscanheb represent foctors ® @@ 0000000 || jfeger I
| Oithe numbers in this lists below are muttiples of 3 || YY) ors of 10 0% lor 1x 10 [+ Onlyhas 2 factors |
: [ 3690 5. ] [ 3%, 6x, % ... J :I Dx o dxs ok N I: o andisF  og et prme rumber :

numeer (tser IS
| This Ist continues and doesn't \ | : Factors and expressions abiaus a factor : | The only even prime number |
d
| : x could take any vabe and [ | Factors of 6x | I Le howi-to auick recal I
| Non example of a muttiple as the variable 1s a muttipk of | | 6, x, | 6x, 2x, 3 3%, 2 || am or 0 quick recall. . . I
I 3 the answer wil ako be a | bx x| R 6xx I[ 2357 (L1317 1423 29 }|
45 ot a mutipe of 3 I[x[x] | ,3,5,7, 11 13,17, 14 23, 24...
| becauvse it is 5px 15 et I | .. Ax X 3 |I I
| SNt o iteger || o xxd || I
e e o — — — — — — — — — — — - ———— — — — — e — e o — — — — — —— -
r—— - === == e S [
| SQUW e and trlanoplar numbers : [ Common fOCtOfS and HOF [ I'is & common factor of all numbers } I
: Square numbers oo Representations are useful to understand I Common factors are factors two or more numbers share |
| o : : : : : 4 square rumber n* I HCF — Highest common factor :
14,9, 16,25, 36,49, 64 ... I
: ol ewen o [ J Il | HFofiBand30 | Common factors I
|1 I (factors of both numbers) |
rignalar numbers 5 I
| Representations are useful — an extra counter is added to each new row : | I 3 | 23069 18 Ld3 \ |
| (dd two consecutive triangular numbers | b - |
| [ J ./ and get 6 square number ||‘ 30 ‘ 12356/10 B 30 HCF = 6 |
I [ ] LI y ||7
|® ee oo [ L3,6,10, 15 21 28 36, 45... } I 6 is the bigest factor they share :
e n - -
TV T 1
: Commm mUttlples aﬂd LCM Common muttiples are. multiples two or more numbers share PrOdUCt Of pnme foctorg
Muttiplcation
part-whole

| LCM — Lowest common mutiple LOM- 3¢ | The fist tme ther
| mutiples match

|

|

!

!

|| LMofdand 1 | |
|

(o] anarbyanss _o v 7 [ ¢ !
|

!

!

!

|

|

: 2| 1224 B 48 60 A\

|
|
|
I
modes
OO
|
|
|
I
I
I

|
I
I
I
|
|
|
I
| Comparing fractions e 0 e 0 e 0 I
| Compare fractions |
| % and % <« wgaltM —» % and% |
L S ——— | l
r—-—— """ === === 1 |
| Coniectures and counterexamples o ' ' |
I | Oll three prime. factor trees represent the same decomposttion I
| Conecture Counterexamples | : Mulipication is commutative |
| 124 i " dobing IV 30-2x3x5 . |
I The;:g\ntebrﬁr:; ;I;i:el\s::nce \:j : : MUKIP'ICOIUOYI OIC prime IfOICtOI/S I
I € |
I Opdttem that is Only one counterexample | : Lsg prime factors fo preditons |
: noticed for many is needed to dsprove a : | eg0 30x2 Ax3xdxad :
| cases conjecture | : BO 30x5 Ax3x5x5 |
I
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