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



