VEAR 7 — RLGEBRATC THINKING

MADELEY

7

Understand Z Use Qligebraic Notation

What do | need to be able to

do?

By the end of this unit you should be able

to:

*  Be able to use inverse operations and

»  Be abk to substitute into single and
two step function machines

*  Find functions from expressions

*  Form sequences from expressions

*  Represent functions graphicaly

|
|
|
|
|
|
: “operation famiies”
|
|
|
|
|

|r Single function machines

INPUT —>
The number that goes IN

—» QUTPUT
The number that comes out

I—‘—\
This box gves the cakulation instruction

To find the input from the output
Use the INVERSE operation

|
|
|
i x___/
|

INPUT
% —» ?

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

OUTPUT

—

function machine

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

1 Two step function machines (alaebra)

| b

b — x5 —> +4 —p Gp+4 Cobvdetheabedthe ||

L

|
I
|
| 5
I
|
|
I

*
-4

4~ NOTE |

¢4
—> > 54

___________________ EmAT s
I

Representing functions graphicaly

5

Odd 3 to the input

then times 2 fx=10

s —>>

Put the expression into a function machine 1
S 1l 5—»f 35 |—»| x2 |—E
3 |—»| 2 [—>E || = 5
16

0+3=15...13x2-206

11 beywords

[1 Function: a relationship that instructs how to get from an input to an output
I Input: the number/ symbol put into a function
Iy QOutput: the number/ expression that comes out of a function
| Operation: a mathematical process
Inverse: the operation that undoes what was done by the previous operation (The opposite operation)
Commutative: the order of the operations do not matter
I Substitute: replace. one variable. with a number or new variable
|1 Expression: a maths sentence with a minmum of two numbers and at least one math operation (o equas sign)
|| Evabuate: work out
] Lirear: the difference between terms increases or decreases by the same value each time

 intvsintebnioir etk
| Using letters to represent numbers
|
[ 2%9+d 0 yryryry b 20-h
| 3xd yx 4 | 20
|53 4ny | h
I 4y f
| Oddtion and f
| mulipleation can be QO shared into
| dore in any order 4 ots of b rumber of
I_Comrmf[ﬁtive calculations goups
e

4y €4—— 4blsof Y

|| INPUT
|| a —p
I 3 —»

Il - 10
Il To find the inptt from the outpt
|| Use the INVERSE operation

|
ly
Ly
|
I | if y = 7 this means the expression s askingfor 4 1| & —p — — Ig
|| ots of” 7 I = S
I | | Calculate the value dt the end of each operation
:| BT R 77T R Tae | TA8 e el e dion
| : eg y—2 : : For the input use the INVERSE operations
Iy -7-2-5 |
e ——— — — - _
: Find functions from expressions
MPoRTONT 1)

end of each operation |I
I
I

f add 5 then
duide by 3

The vinoke first ot s | £ —po
muttipled by 5 |I

+5 —» -3

f duided by
then add 5

I To represent graphicaly the input becomes x co-ordinates 14
and the output becomes y co-ordinates

PRl Eepep iyl bl _i I y=2lx + 3)

| Forming a sequence

I |NPW|'|J|5|
: outeur| 5 | 0 | 1 |

+—

|
||INPUF(X) |||2|5|

(Lo | s o) @

The substitution is the ‘input vaie, |
The OUTPUT becomes the sequence | :

e |

This becomes a co-ordinate pair
(2 10)to plot on a graph

Toke the function and generdte asequerce Ax + 3)

Not dll graphs will be. Inear only those with
an integer valoe for x
Powers and fractions generate dfferently

shaped graphs
12 ....'
5 10 .
o
58+
O
6 NOTE:
4 Because this is a linear
2 graph you can predct

01 2 3 456 7 other values



YEAR 7 — PLACE VALUE
Place Valve, Ordering Integers & Decimak

MADELEY

7

—————————————— 'I
What do [needto be abe todo? | : eywords :
By the end of this unit you shoud be able to: : | QOpproximate: To estimate a number, amount or total often using rounding of numbers to make them esier to calculate with |
* Understand place vaibe and the rumber | Integer: a vinole number that is postive or negotive |

f}gsdtemtlmgdmi dwm;ls e for ceomas. | | Interval between two points or values I

? erston dan Usep c{e Vae. Tor decima, |1 Median: O\ measure of central tendercy (middee, average) found by putting dll the data values in order and finding the midde |
integers and measures of dny size | | ve of te It |

* Order number and use a number ine for | Nesgtive: O ber s tha ten wih I
positive and negative. integers, fractions and |1 Negative: Uny number less than zero, wrtlen with g mints sign I
decimak | | Place holder: We use 0 as a place holder to show that there are none of a particar place n a rumber |

o e the syrbok =, #, <, = | | Place value: The vate of a digit depending on its place in a number In our decimal number system, each place is 10 times |
* Work vith terminating decimals and their || bigger than the ploce to tts right |
correspondng fractions I Range: The dfference between the largest and smalest numbers in a set |

* Round numbers to an appropriate accuracy 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 Describe, interpret and compare data I 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 T T T T T T T T T T T T T T T T T T T e e e e
Integer Place Vale : | Intervals on a number line :
| —r—> |

+—r+—>

: | r : . . . Dide 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 51310 ° II:::::::::::::::::::::::::::::::::.I|
Placehokier : : ROUI’\dIM to the nearest power of ten if the number is halfay between we “round up’ |
I

5475 to the 100

Thvee bllory one hurdred and forty eght milon, : : 5495 1o the nearest 1000 to the nearest 5475 to the nearest 10 |

thirty three thousand and twerty rine ' ! " ' 7 : I

| um%n 1 000, 000, 000 : Il 1 6000 %00 t o0 1 =

{mion 000, 000 : | |

______________ I____—______ e e e e e e e e e — ———

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

| < éss thn - 0
| > greater than Two and a half million @ 2500000 I 39 § 12
| = equalto 300 000 000 @ Three billion T Range.: Biggest vale — Smalest valve
| = ot equal to Sixthousand and eighty @ 68 000 I lR-3-49
[ 1 Range = 9
l
ores ® tenths hundreaths
[ o
o

“nought point five two”

hundredths

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

Comparing decimals

J

Y

0 ones, S tenth and 2 hundredths

0+0l+0l

+01+01+01+000+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

Medon: putthe inorder 3 4 8 9 12
KRR find the micde omper 3 4 (89 12
|

:I Exampe 2 Median: put the in order

- | B0 b4 W48 157 14850 458 160
___________ I| 137160 8 There are 2 midde nmbers

Find the midpoint 152
|: 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 | I 1 1 I | I | 1 I 1

I 0 0.02 0.04 0.06 0.08 01

I

| I T | | T 1 T L T I 1

| O 02040608 7 121416 18 2

L

|

: 370 to Isignificant figure s 400

| 37 to Isignificart figure is 40 Round to the first non
|

|

|

|

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




VEAR 7 — APPLICATION OF NUMBER 62
Solving Probems with Oddition & Subtraction

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
hverse: 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: g number that occupies a position to give value :
|

|

|

|

|

I
| I
| I
| H
|+ Understand properties of addtion/ subtraction I
| Use mental strategies for addition/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 vith bar charts and e charts

P
Perimeter: the distance/ kength around a AD object
Polygon: a 2D shape made with straight lines
Balarce: in financial questions — the amount of money in a bark daccount
Credit: money that goes into a bank account

______________ A e — o — — — — o — — — — ]
_______________________________________________ =
I Qddltlon/ Subtraction with lnteo)ers Sublraetion the order has to stay the same Formal written methods |
QOddtion is commutative ZT<To I
360 - 147 = 360 - 100 — 40 — 7 HI T O
N uagEnaE
.... + .. .. + .... + Number Ines hel for addtion and N 12 4]0 I
I Modeling methods for addition/ subtraction Subtraction |
Lo e modes 6 + 3 -3 + 0 * Working in 10's first dids mental |
e Nomber ines addtion/ subtraction Remember the place value of each cobmn |
e Pat/ Whok dagrams The order of addtion does not « Show your relationships by wrting You may reed to move 10 ones to the ones |
| change the resutt column to be able to subtract |
L fact familes

______________________________________________ .|
P T TV |

:Oddltlon/ Subtraction with decimals I| ' Solve problems with perimeter

0 can be used Il Perimeter is the length around the outside of a polygon
A/ to fil empt |
Y I
7119 places with vale I | 8em 8em The triange has a perimeter of 25cm

Bem + &m + xem = 25em

I
I
| |
| Find the length of |
n nath of x
| f it . represertts | instead of 100 I: V\ ’ :
| ' |
| |
| I
|

The decimal place acts as the |
Reusit Fraction — Decimal | Kosceles [6em + xem = 25em
placeholder and aligns the. other valves equudence I | x em Trange oo = o
) 10 543+ 08 : | notation I
|_ ________________________ —_————ee—ee— e e ————— -
| SO|V€ proble,ms with finance |I Tabk.’S and timetables Bus/ Train timetables Each comn represerts a journey, each :
| = 1005 | 1025 T 1130 row represents the time the 'bus” arrives
Profit= Inc | Distance tables Brton |
| [ rofit= Income - Costs ] | Srdge | 1024 | 06 | a7 at that location I
| [ Credt — Money coming into an account ] Iy tondon Aville | 1051 | 1S3 | 1205 | | TIME COLCUOLTIONS — use arumber e |
| [ —— ] | 211 | Cardiff Ware | 1117 | 1202 | 1233 I
— Money kaving an dccount 493 | Glasgow |
: " T t |I Asie | 302 177 | Belfast Two-way tabkes |
oney vses a two decimal place. system
| 142 0n a cakulator represents £1420 |I Thi shos the. dtarce bet A Where rows and comns infersect is the :
I is shows the. distance between H v T f
I Check the units of curr ency — work in the same | Glasgow and London = \_ﬁ_/ utcome of Thal. action |
I onit I| f is where their row and column intersects |
e o o — o — — e e ——_— e —_—_— e ——_— — e ——_— e ——— — — -
r-r--—-————=—"—"=—-—=—""—""F"F"—"=—"=—"=—""=—=—=—"—™="—"™— ar-rEes s === a
| Frequency trees Bar and ne charts
I 00 people vistted the. zoo one. Saturday . How Y8 travel o school Use addition/ subtraction methods to
| momin " extract information from bar charts
I g , " [ ]
26 of them were adults 13 of the adull’'s ol 7

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

I

I

I

I

favourite animal was an elephant. 24 of :
Walk frequency — bus frequency I
I

I

I

I

I

the chidren’s favourite animal was an

I elephant @
I The overal total

: 60 peopl’

|

|

|

Transpont

When describing changes or making predictions
 Extract information from your data source
* 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

eg 34 children visited the zoo
L i



VEAR 7 — APDLICATION OF NUMBER 62
Solving Problems with Multipication - Division

|

: Orray: an arrangement of ttems to represent concepts in rows or comns
| Muttiples: found by multiclying any number by posttive. integers

|+ Understand and use muttivles Factor: integers that muttiply together to get another number

|« Multiply/ Duide ntegers and decmals by powers 1 Mii: prefix meaning one. thousandth
|

|

|

|

|

|

I
By the end of this nit you shoukd be. abke to: : :
. I I
I

of 10 : : Centi: prefix meaning one. hundredth
[
[
I
I

Understand and use factors

o Use formal methods to muttiply Kilo:
- prefix meaning muttiply by 1000
Use formal metfods fo dude Quotient: the resutt of a division

* Understand and use order of operdtions o
- Solie area probems Dividend: the number being dvided

* Sole problems using the mean Diisor: the rumber vie duide by
______________ A e a1
|,  — -~ - T T T T T T T T VST T T Y T T T Y T |
, Factors || Multiks ! Multiply/” Divide by powers |
I ® o @ o o Orras can help represert factors ® @000 80000 || ] O\t |O I
YYYY Factors of 10 | 4 4 4 4 4 |
- 0x lor [x 10 I I I 100s | 10s | 1s 100s | 10s | 1s
| 5x20r2x5H 125 10 | L X J I o x 100 Li.i |
| The rumber itsef is | Bar modeks can represert. by something is a mutiple Eg 20 is a mutiple of 4 ‘ ) |
| I N
| aays a factor | |
I . :I Lowest Common Mutiples LCMof 2and 12 m‘;“g&m& éhe\r : : 3y 100 = 300 |
|[Sj,mre numbers have an ODD number of factors ] Be steas I| E 9,18 27,136 45, 54 LCM-36 || * § .ﬁ# — ..s. o o]
—— 1 - ’
I oot Factors of 36 yfatosain |1 (] 13 24 56) 48 60 I e ° '
| 124 123469121836  Pparscanhepyovnot to || ° 8 7 )% ) |
I miSs any || 2 2 s ab I 003 100 -3 I
I o — — — — —— — — — — — — — — — — L e —————— — — — — — — — — — —
|_ - - - - - - - -—"—-—"--"-"—"7"="-"7""7""" _ ___________ 11 Repeated mutipleation and duision by powersl
Melric conversions <10 100 +1000 +1000 1000 T of 10's commutatie |
| Useful Conversions mm cm m km 9 E@ ml I L || = 0then + [0 =—— =+ 100 I
I x 10 x 100 x 1000 % 1000 %« 1000 I :
____________________________________ J
VT NN o - - - - - - - |
: W‘tlpmtlon me,thodg ~ Lesseffective method especially | : DIVISIOH methOdS Short division 51 2 Complex duision |
o7 for bigger muttipication | VI SR
| h5 T I 2584 + 7-50 7 37584 P ATl
| . | | Break up the dwisor using |
I o ) factors |
: . -+ Multiplcation vith decimals I : Division vith decimals |
- Grid method | Perform mutipications as integers The placeholder in division methods is essential — the decimal ines up on the diidend and the quotient
| mutipleation I
| Lo Repeated ¢ 02x 03 Ax3 L 24 = 00— 24+~ 02 —» 240 =2 I
: addtion Make adustments to your arswer to : : L . J :
| Estimatiors: Using estimations alows a malch the queston %jS ll% ié | I Ol give the same solution as represent the same proportion |
I ‘check” if your answer is reasonable Therefore 6 = 100 - 06 | | Muttiply the values in proportion until the dvisor becomes an integer |

| i [ P Mean — a measure of average
| ordef Of OperathnS Mem rObIemS ft gues an idea of the central vale

Rectangle
Base x Perpendcular height 7

Muttiplcation or dusion |

Lil, Gnrie. and Ezra have the following cubes
Ly OO II11] ;
EEREEEN 240

Onnie

Eera (11111 total

Oddtion or subircction] Pardlelogram/ Rhombus A

: : |1 I
X |1 I
N |1 I
I I |
I I ,
I I
H : : Finding thy s th t each :
-7 inding the mean amount s the average amount eac
> : : Base x Perpendcular height L{ |1 ’ person would have if shared ou?eeq,uatg |
ff you have muttivk: operations from the T ! : : Li Onvie Eora :
: : |1 I
X |1 I
X |1 I
N |1 I
I I |
I I
X |1 I

same tier work from kft to right

65 10-3+5 ——p 10-3 ——P 7+5
Triangle

% x Base x Perpendcular height ,
O triangle is half the size of the /E\

ectange 1 would fit in

bx4+38x2

=~



YEAR 7 — DIRECTED NUMBER 7
Operations & Equations with Directed Number

By the end of this unit you shotikd be. able o Subtract: toking away one number from another

Negdtive: i vale less than zero
Perform calevlations that cross zero o
o 00/ Sblract drected numbers Commutative: changing the. order of the operations does not change the result

I

| H |
| L |
| I I
| I I
I Il I
| * Mottiply/ Divide drected numpers : | Product: muftiply terms |
I | I
| L |
| I I
| Il I
| Il I

*  Evalate dgebrac expressions Inverse: the. opposite function
+ Solve two-step equations Square root: a square. root of a number is a number when muttivled by itself gives the vale (symbol \/')
o Use order of operations with directed number Square: a term mutipled by itseff

Expression: a maths sentence with a minmum of two numbers and at keast one math operation (no equals sign)

Remember square. roots have a '
positive and negative vale I

ML g B g 5 b gy
al
~
Ihverse operations to find x

______________ A e —_—— a1
> e e |
M09 87 -654%-3-2101273%45 67890 | Odd directed numbers ®- |
P — -~ ——————— ————— —————————— 1l ] @) Ol
| Perform cakulations that cross zero | : A== @ A
: Number lines are. useful to help you visuaise the calculation crossing 0 : | y T’ — 1" kft :
ero pair "
I 4_G-2 e Use the number Ine to guide subtraction of & | | (-I+1-0) " I
| ST TERRRERLLEE i |
B 0,0]0]0]0]0)
I \Start a4 Find the dfference 10 | : |
: between 6 and -4 | | |
I enep Rearrangements of 550 Erom 6to0 | | Partitioning |
ol the same. equation - 0 | |
| ZomOTO“I P8 1| 8+3-5 5+3+-3=5 :
e S o || |
454320012345 543200123456 Generalsation
10 beads between th 107 | Partition the vale to credte =
5 : oS P D : | a 2er0 pair caculation :
_______________ T e S~ by TP T
| Subtract directed numbers @ -] | | Multiply/ Divide directed rumbers | Evaluate alaebraic expressions |
o=1 |l
: 08 . ] - Representations I : w M -5 -5 : : i [ a= 5 ] [ b= —4— ] :
OV @O I ' " '
| A| St - means tae I [ representations of I
) 1R 2 - (-4 |
I ariay or remove | | the same calution Ax-5-6 |1 =5 b |
| | I o =20 bt =16 |
I | Neggtive, Neagtive caiultion
I O O . . = 5 [ | Il With negative numbers the. brackets are important so I
| O O ’ O : | -2 X -3 The act of : : that it performs -4 x -4 :
(o 2 = makin
| I | M @ coume@,g |1 Brackets around negative substitutions helps remove |
: I : This s the regative of 2 x -3 nother | | calculation errors |
I negatie s | | |
I 2--3-5 OO” = |I luming || da—b=2x5—-(-4) =10+4 =14 |
I OO‘ O | | PR themover || |
I Gereralsation I I X0 I I 3b - QOI - 5(_4) - ;2(5) o u - |O - ﬁ I
I | : Duisions are the inverse operations [ I
- _ L 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 ———
: Bar Mokl 0 Represeringtresare. || | substtutions helps remove
question (use fact famies) || | caleulation errors
———— i
‘ X ‘ X ‘ X ‘ X ‘ 2 ‘ | Mutipleation or dusion | (<= [=[o e[ =]
‘ 0 ‘ Eurction machie : | Oddtion or subtraction ) SR
I
i
| I
| |
|



VEAR 7 — RERSONING WITH NUMBER 67
Prime. Numbers & Proot

Odd two consecutive triangular numbers | \ HCF - 6
[ J and get a square number =
. 4 130 ] 1235001530

e oo oo [ 13,6,10,15,21 28 36,45.. ] I 6 15 the biggest factor they share

|

| 1 |
: 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 |
| *  ldentify factors of numbers and expressions [ 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 ’ Eni common Iacéor[s mcluldIdn@ HECFM I'| Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equats sign) |
| 1IE common TILpes neldng | | HCF: highest common factor (biagest factor two or more numbers share) |
| : I LCM: lowest common muttipe (the first time the times table of two or more numbers match) |
I I |
______________ o a1
e T ‘I___________________P ___________ 1
| Multiples  The “times tabk” of a gven rumber I Factors 1 Prime. numbers |
| I | ®eeee O canheb represent foctors ® @@ 0000000 || feger I
| Olithe numbers in this Ists below are mutiples of 3 || eooee orsof 10 0% lor 1x 10 [+ Onlyhas 2 factors |
: [ 3691 05... ] [ 3%, 6x, % ... J :I Dxdor 2 =2k S I: . onditsef The et prne rumber :

numeer (tser IS
| This Ist contmoeds and doesn't \ | : Factors and expressions abiaus a factor : | The only even prime number |
en
| x coud take any vabe and I | Factors of 6x | | L ) |
—_— eam or how-to quick recal. ..
| Non example of a muttipk as the varable 's & muliple of || b,x, | bx, Ax, 3, 3x, 4 || |
| 45 6 not ok of 3 3 the answer il dlso be - bx x| R bxx II[ 2357 IL517 1425 2 }I
s not a muttiple o multipe of 3 v 9,0, (L 1L 1D, 1, L AD, &%,
: becavse it is 3 x 1D L SV s || - } } S x 2 :: :
e e o — — — — — — — — — — — - ——— — — — — — — — — — — — — —— e — — — — — — — — — — — -
r—-———— - = = = = — = —— = — = — [
1 Square and trianaular numbers 'IOommon factors and HOF | 11s @ common factor of ol umbers | |
: quare numbers oo Representations are useful to understand | I Common factors are factors two or more numbers share |
| (X : : : a square number n* [ HCF — Highest common factor :
o0
14,9, 16,25, 36,49, 64 ... I

: ol ewen o [ J || | HCFoflBnd 30 | Common factors I
| Tronaka rumbess (factors of both numbers) |
| Representations are useful — an extra counter is added to each new row 1230619 18 L4350 :
| | I ,,,,, |
' |
' |
' |

: COIYIIYIOYI mUIUPk’,S 0I'Id LCM Common muttiples are. multiks two or more numbers share

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

|

|

|

|

|| LMofdand 2 | I
|

: q | 91827604554 o w =z [w| |
— |
|

|

|

|

|

Muttipleation
part-whole

|
|
|
I
modefs
OO
|
|
|
I
I
I

|

I

I

I

|

|

——— i % \3) |

: 2 | 1224 66 48 60 |
| Comparing fractions e 0 e 0 e 0 I
| Compare fractions |
| % and % <« wgaltM —» % and % |
L (S ——— | l
r-—-————(—(—(—— - ———————— 1 |
| Conjectures and counterexamples I , |
I | Oll three prime. factor trees represent the same decomposttion I
| Conecture Courterexamples I : Miltipleation s commutatiee |
N : | | |
|| ™ rn:g;t{n}%ﬁ;l::el\:’::nce I : 30-2x3x5 Multiplcation of prime factors I
| ' ) | |
| Q pattemthat Ol one, courterexanple | : Using prime. factors for predctions I
: noticed for many is needed to dsprove a : | eg60 30x2 Ax3xd5xad :
| cases conjecture | : BO 30x5 Ax3x5x5 |

I



MADELEY

YERR 7 — PLACE VALUE AND PROPORTION, , %7

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

I 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

[ Hundredth: one winoke. spit into 100 equdl 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 patterm

_______________________________________________ 1
= e e ——— —— -I e e e e e e e e e e e —— — — — 'I
I I
| Tenths and hundredths o § o o | | On a number fine |
| S One hundredth (one P ® |
I whole splt into ® : | | ==.4= —————— One whole — splt into 10 equal parts :
N 100 equal parts) 0 ) ° 1 1
: 3 Ry r |: One tenth = == 01 |
= 100 0 ores, D tenth and 2 hundredths | |
|3 0+01+01°0101+01+001+ 001 || {5+ o teth —pt o Dl pas |
: =0+05+002 | Orebongedth = 1 =00 I
e - 052 100
| Ore tenth one whoke spit into 10 equal parts) = 75 = 01 : I :
I_. ________________ _|l_____________ _________________
| Fifths Therly e I Percentages on a hundred 4rd e |
: One \/\/lh0|€ = | I 1007 =a whole‘; 100 hundredths I
_ " One tenth [T 7 honaredths 6 tenths and 3\ |
: 3 ,‘]{ TTTTT] 1] 7 ot of 100 hundredtis I
< | & 7/ 63 hundredts /1
| 2 — g 63/ I
I Two tenths = one fifth I = S I
I - L I~ — | I
| Ore fifth (one whole spit into 5 equal parts) = t -02 Il 5 hundreaths |
- —_——— e — — — - -
. T T e T T T 000 Ir . . I
| Quarters . 'Simpk pie charts 11 Equivalent fractions !
| Ore quarter (one whole spit into 4 equal parts) = 7 -0 |: |: Represent equivalerce with fraction wals I
| [ ] Twertty five hundredths | Splt into 10 parts | |
- = I: - 107 - 36° I: P Whote _] |
" 1 1
| 8 Orewhok Oy haf | I H I 2 I
| | T T T
: % ; L ( 05 Splt into 2 parts :| — T . — I T — :
S [ I - 507 - 180° . ) r =
— N o o
I I | 5 5 5 5
I 0 I s | s |23 | | ¢
I Ore quarter = 025 i 0 pe chart his 360 Spit into 5 ports I| 'BEEERERENENEN :
- — 50 dl FDP caulations B P O v o e e TTTLT
i___. _____ T T T T T T T |I are out of 360 I —_— I
| Fractions — on a didaram 1 | GLll Lllellelel]
I The denominator s re; P = T T T T T T T T T T T T T T T T T T T T T I
presented by EQUOLLY
: sized parts — this is spit into quarters : : COHVCft FDP Thi d 70 o0t of 100 . :
is ako ]
r- —_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_I | 10 — 5 s —> squies — —> 0 Y:u;grjdths |
| Fractions — on a number line T 70-100 70 hundedths’ O
| | Ui =7 tenths’ I
9 6
| I ° | } One whole spit into 18 : | lcama{of 07 |
: 0 1 ig”“'ti“rf » I : M Be careful of recurring decimals I
| This point is at the 6" part s the denomndtor | | o —>| SD | Convert to a decima €9 1 -03333335 :
| 6 the numerator 6 3 [ | | 5 -03
S = — - | 1 This wil gve you the answer \ x 100 converts to g e I
| 13 9 3 [PTp—— The dot dbove the 3 |
L I Il\ Simpest torm pe{centa@e 4
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YEAR 7 — FRACTIONAL THINKING v
______________ Oddition & Subtraction of Fractions

i Beworss |

L'l Numesator - the number dbove the lne on a fraction The top number Represerts 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 numerdtor than denominator

| Substitute: replace ai variable with g numerical valve

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

|

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

* Use fractions n algebraic 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
S e NN T
: Representing Fractions : | Mixed numbers and fractions :: Odd/Subtract unit fractions  Sae denomiter :
I = Improper fraction | 2
! W LLTTTTT] pro |1, 1 1 =2 |
.@ ; ! i+ L AT =5 !
I Sre I 0 ! ? 5 I M I
presented in | 2 |
| Iy T 15 Mxed nomber [ 1.1 -2 |
| al the mages 1 5 I + (I]—|—O—'—! " |
| I I i ths model 5 / ot . || I
| |— : —|—|—| 1+4 I : parts make. up a b\@r@aecr ?hnagncjr\l«hoh || With the same. denominator ONLY the numerator is added |
| 0 1 I L whole || or subtracted I
____________ B S ol ——————
r-——-~ -~ - - - - "W T T T T T T T T Y= T . T T -
| Odd/Subtract fractions sane sromnator | | Odd/Subtract from integers || Equivdent fractions ~ turecterons |
I | | | I the same muttipler I
| 2,3 501 , 2 4 1 Y, |
2 iy T -2 2 e - o2t T
7 7 7 1 6 6 I | 3 = G |
g, 1 |
uences
I B _ 21l I
L L1122 30 sy B w35 .
O 3 3 X 6 [T 1 /J, \ \ | |
| ‘/f\‘ ‘\g‘ \Zf U Represent this on a I The denominator indcates the number I | 1 2 I |
| W3/ N3/ + S+ number ne to help [ of parts a whole is made up of I | 373 |
e o — — — — — — — — — — — — — — — T — — — — — — — — — — — — — — — — I— ———————————— J
______ T P T
| 0dd/Subtraction fractions (common mutipks) | | 0dd/Subtraetion any fractions |
| 3,7 Oddtion/Subtraction needs a common denominator I | 4 2 I e \ I ] - 2 |
| s+ T 5-3 T~ OO T T 15 I
| I 12 10
(ITTTTTTTITITITTIT] =
I 6 7 I = |
I E E é T T T T T 7T .I‘ T T T 71 T T T ; I I 15 15 I
I L ) I I [ | |
| % : | Use equivalent fractions to find a common muttiple for both denomingtors |
|
!_ ___________________ ]I_____:::__:::::__:::::__::::::
P TSRS T Eroctors i doebra |
| Odd/Subtraction fractions (improper and mixed) : : Eractions in digebraic contexts p=5m=2 |
: x -1 || k=g=2 o Pyl :
T N w4747 7 raravavavazavava R L . ' 8 m
| 2 T T T T T T T T T T T T T T T T T T T T T 1 I : PPy Inverse operations Form EXpressions with fractions Substitution I
2— 0 L 2 I 5 7 7 5 1
| - "10 k-2+2 b+-—>b+- 2.1
I 8 K ° 8" 2
:C 22 13 _ i * Corvert to an improper fraction e - - - - _ - _!
10 10 - »  Cakulate with common denominator S, S, . 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 I 6 3 : Remember to use equudert |
| 75 10 10 10 10 10 10 10 10 | 10 ' 10 fractions and common I
| l |
| l |




YERR 7 — LINES AND ANGLES
Constructing, Measuring & sing Geometric Notation

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 quadridteral

ldentify 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 triangle: a triandle 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: tum in a given direction
Protractor: equipment used to medsure. angles
Compasv equipment used to draw arcs and circles

MADELEY

7

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 Which is 39mm : |\ Q’Lﬁmg‘;ém |
I s° [ (T (- . I
| I: l 'll l :I" Il' i l AB s g e | I Clockwise Onti-Clockwise |
| Ongle. Notation: three ktters ABC I k seament | | |
This is the angle at B = 113 © (part of the
I ? - - ine) I I I
| Line Notation: two ltters EC (1 Qurter Tom  HafTum  Threequater Tom - FulTum I
| Thelne that jors E to G I | q0° 180 270 360 |
L | | Clockwise Onti-Clockwise I
______________________________________________ 1
: CI&SSI‘F(] mg'es Read from 0° Df W an@les up tO |8oo |
on the base | |
I Right Ongles Ine. | Make a mark at 35° with a pencil
I \ gco,ute Q?gleosyoc QO° Remerrber 1o : | Ond join to the angle poit (use ai :
| \ < ange < use estimation | N (Ui@") " 4
This s an | PRSI P |
I I :
I / Obtuse Qo arcke obtuse angle so || £ 5% |
| - ./ 90°<angk <180° ngat“g?@ between 90 © | | // - - -, I
and 180° I fes < = I
. I
o ioht L I < I
I / Q\ Reflex Stml tire Make sure the cross I Make sure the cross s di the end
/ 180°< angle <360° 180 | | The angle I
|/ N andle < i | The base e folows s at the pont the | of the Ine. (where you want the
/ \ — o the Ine. (where you wart. th
| || the line segment two Ines meet _! | ongk) Jl
PSS P PP ook ok - elex ol — ]
360° - f
| Paralel and Perpendiculor ines s : Onales over 1800 %07 ower st “relbeanst et sk :
s
I Parale! lnes " Perpendeubr Ines ~ | | Use our kronledge of straght ines m@\eoﬂrst llss than |
| Straight. Ines that never meet " Straight Ines that meet at 90° /. | | 180 ° and anges around a point 180 I
| (Hove the same gradent) - / | 360° |
_____________________ l— I —— ______________________________J
Properties of Quadriaterals  pygeinyan :: | Draw Pee Charts :. S0S, S8, 080 constructlons
Saare Oppostte sides are paralel I { T:,T“f':' I L ’ = 1 — 1\ || Side, Onge, Ongle N
RN ol sdes . m Opposite angles are equ | A /( \
L 1 qual size || [ e B /BN
| 0ll andies 90° Co-interior angles 37 L ~ |
00 g I =2 "320ntof €0peopkhadadog /| % | Sce, Ok, Sce 5
60 [ | .

Opposite sides are paralel

/ Dog ,‘

-

I
I
I
I
I
| Trapezim L /4
i Rect | Ove pair of paralel nes || The fraection of the 360 degrees I| Sice, Side, Side ol
|| | Rectwce |
I Qll angles 90 ! I represents dogs Use a protractor to draw ||
il Opposite sides are. paralel e I 32 y 350~ [0 Ths s 192° I|
| e % Noparalel ines I'—_—_—_—_—_—_—_—_—_—_—_—_—_—_-i—::::::::::::::_!
I Rhombus | 7 Equdlengths on top sides || Po olygons
| \& Oll sides equal size # ' Equd lengths on bottom I| 5 - Pentaon 5 - Octason ff all the. sides and angles :
7 Oppostte anges are equal |/ sides | 3 -Tiage %0 » are the same, It is a regular
| % X |/ 5 + ectd and | g 6 -Hexdgon 9 - Nongon polggon |
| / / ne pair Ot equal anges || - Quadriateral 7 - Heptagn 0 - Decagon 90 |




TERR 7 — LINES AND ANGLES 7

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

Understand/use the sum of dangles at a point
Understand/use the sum of angles on a straight

Understand/use equalty of verticaly opposite
angles

Bnow and apply the sum of angles in a triange
fnow and apply the. sum of dngles in a

Developing Geomelric Reasoning

I I
I Verticaly Opposte: angles formed when two or more straight Ines cross dt a poirt |
: : Interior Ongles: angles inside the shape :
X Sum: total, add all the interior angles together |
e ¥ Convex Quadriateral: a four-sided polygon where every interior dngge is kss than 180° |
I Concave. Quadriateral: a four-sided polygon where one interior angle exceeds 160° I
| | Polygon: O 2D shape made with straight ines |
| | Scakere triangk: a triangle with all different sides and angles I
| | lsosceles triangke: a triange with two angles the same size and two dngles the same size |
I |

Other ange rules stil b2
apply

Look for straight Ine
sums and dngjes
around a point

Form equatiors with
informattion from
diagrams
2x-12 = 42

Ax =54

Qngle Pr Obk’,ms Split up the problem into chunks and explain your reasoning dt. each point. using angle notation

. G | Onge DEF = 51° becauvse it is a verticaly opposite dangle DEF = GEH notes together
T E<\ 51° 2. Triange DEF s sosceles (triangle notation) = EDF = EFD and the sum of interior angles is 180°
~ [80° - 51° = 1A% 2% + 2 = 045°

EDF=  © 3 Ongk EDF - 645°

quaeiaterd Right-anded triangle: a triangle with a right angle
______________ |_________________________________l
[ T T T S S oo oo oo oo
Sum of angles at a point The sum of angles around a poirt is 360° I: Sum of anales on a straight line :
3600 :I Odjacent andles that share g common point on a ine add up to 180° |
Find angle BOE Ongle notation — 90° 1 W . I
| I \/ 7 20 4 20 I
q0° + 33° + 92° = 205° C 1 I
360° - 200° ! |
. P I
BOE -I55° b3 | y |
67° : I
O\ ax (I X I
60°-06r°_ x on 1 72°+42° = 14° |
o gle. notation — find _

243 - this missing angle £ I: Find angle XWY 130° - 114° - 662 :
- N ____ J
______ T T T e |
Verticaly opposite angles | : Sum of anqles In triandles Sum of interior angles in a triange = 180° I
_ I
|
K Onge NM s I |
N — verticaly opposte to [ The two base angles will be the ‘é |

[ same size
L angle. INL I |
I Look at triangke notation O triande. can I
INM - BAL : : This indicates an isosceles only ?mve Have a g0 |
1 triange ONE right Tearing the. comers from triangles forms |
Verticaly oppostte anges are the same 1 180 - 45= 137 ol astraight Ine which is therefore 180° I

gl

|I_ Orednet = __ i

|| | Sum of angles in quadriaterals Sum of interior angles in & quadrlateral - 360° |

I I
VAR '
Iy |
L) Convex Concave [
I} Quodrigterl ~ Quacristeral nterior O :
I I 0 quadriateral is made up of two |
I | - trignges = the sum of interior angles is |

I

I

| | Interior angles are those that make up the same as two triangles
I the perimeter (outine) of the shape 180° + 80° = 360°

Feep working out clear and
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YEAR 7 — APPLICATION OF NUMBER iz

Fractions & Percentages of Omounts

What do | need to be able to do?

By the end of this unit you should be able to:
*  Find a fraction of a guen amount
* ke a gven fraction to find the whole or other

|
I
I
I Fraction: how many parts of a whole we. have
I

I

| fractions

I

I

I

I

|

Equivalent: of equal value
Whole: a number with no fractional or decimal part

. ot e of . y Percertage: parts per 100 (uses the / symbol)
rr:Zthoi“ percentage ot an gmomnt Using menta Place. Value: 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 gven amourt using a 10 times bigger than the piice to its right
cakulator Convert: change into an equivalent representation, often fraction to decimal to a percentage cycle
| Froctlon of a given amount The bar represents the whole amourt ‘4‘O :
: find 2 of £205 s / e v [ %] :
I ‘ | \ 5 | ® 5 | Use bar modeks for comparisons I
3 - .~ O 1 ' ' " 1oha0- 30 |
: [ \ 45 3 |
2 ot of the 5 equdl part ) |
: O;i£4e\=2§ia ports £205 + 5 - £41 300 40-30 I
T Each part of the bar model represerts £4 1 Ta= 2445 I
I 3 |
el
. |
: Use a fraction of amount The wordng of the question is important to setting up the bar model | |
| g of d valve 15 70. What is the whole number? 70+ 2-3p 63 :
| ~ 70 / Each part of the bar Find the whole. |
: 1 model represents 35 % of anumber is 63 ‘ Al ‘ Al ‘ al] 4l " v |
| L% \ 35 \ % ] é A :
I | ' J What lS = of the numbeﬁ l Use the I
| S \ whole to |
X3 = find a gven
= 411414 14|14 |14 9

| The wihoke rumber s 105 14 ‘ 4] [1e[u]u]y ot |

The whole represents 1007 1
\ 07 = o of the whole

I 1

'

1

Using a multipler
Find 657 of 80

Fraction, decimal, percertage conversion

.65 4— The muttipler

r T T T
0% 20% 40% 60% 80% 100%

[ 0.65 x 80 - 52

_1 .5 .1
0/ -1—Oofthe whole 507/ m Zofthe whole

This brings up the 7 button on screen
You will see 657

Using the percent button
Find 65/ of 80

20/=£=lofthe whole Y4 -1 of the whole
10 5 20

1007
—

o | Type 65 You can ako use the
etho
05/ P . y calevlator to support non
M 80 65/ =10/ x6+5/ Press m . 0) cakulator methods and
; “(Bx 6+ 4 find 1/ or 10/ then ad
f ) -52 Press (X] 80 and then press = percentaogs together
Method 2

8|8]6)8)8]8]8)8]8|8 007 =50/ 10/ +b/
‘ “40+8+4 [ “of” can represent X in cakulator methods }

or bigger percentages it is sometimes easier to take away from -9



VEAR 7 — RERSONING WITH NUMBER 6
Sets & Probabilty

Whitdolreedtobedbbtod? || Pegiorss '

o . Set: colection of things
tﬁi;t?j ;: dtt:;:gnﬁié houkd be. abke to Elemert: each item in a set is called an element

Il I
Il I
: | g I
Iterpret. and oreate Ve dgrams I : Intersgchon the overlapping part of a Vern diagram (OND N) :
Understand and use the ifersection of sefs | | Union: two ellpses that jon (OR L) |
I I
I I
I I
I |
Il |

. og

Understand and use. the. union of sets Mutualy Exclusive: events that do not occur dt the same time
Generate sample spaces for singl events Probabiity; lkelihood of an evert happening
Bigs: a buitt-in error that mokes all vales wrong (unequal by a certain amount, eg a weighted dice
Fair: there. is zero bigs, and all outcomes have. dn equal kelhood

Random: something happens by charce and is unable to be predicted

*  Calulate the probabilty of a singe event
* Understand and use the probability scale

: Identifiy and represent sets Interpret and create Venn diagrams H Intersection of sets .

A B
| Bements n the ntersect
&[a B Mutualy exclosive sets I Eements n the ntersection are
Q Q The two sets have nothing in common I nset A OND set B —

No overlap

The universal set has this symbol & — this medns
EVERYTHNG in the Venn diagram is in this set

The rotation for ths s A N B ‘

1 ‘
I
Union of sets

~TUO0N 01 5613 A B I

The two sets have some elements -

i common — they are placed in ’QD I & = {the numbers between and 15 inclosive }
the intersection A = {Mitides of 5} B = {Multiples of 3}

& A Subset
Oll of set B s also in Set 0 so
the ellpse fits inside the set

O'set s a colection of things — you write
sets inside curly brackets { }

& = {the numbers between | and 50 inclsive }

$

My sets can include every number between |
and 50 including those numbers

= {Square numbers}

-{14,9 16 25, 36,44}

1 The eementin AN B is 1D

The box
Qround the outside of every Vern diagram wil be a box I an I In this example there is only one
Oll the rumbers in set A are square number element s not part of any set s pced outade anelpse bt || number that is both a muttiple of 3
and betvieen | and 50 niide the box I and  mutik of 5 between | and 15
L __ S I === I
'_____——____——____——____il ________________________ |
| i AL _»g| & -{thenumbes between land 5 nchsive} :
| UYIDYI—OI\S?:[S ¢ ‘e’ 4 -(uipesol 5} B - (Migesoi 3} | | Sample Space — for SIYIO)|6 events . 0 Sample. space represents a :
Elements in the union ossble. outcome from an event
IcoukI boncet ARt |2 / The ebmertsin 4 U B are I : 0 sample space for roling a six-sided P |
| 5 51,5396 12 : | dees S-{1,234,56} « Theycan be rterpretedina |
| - variety of ways because they do |
I The notation for the s A U B There are 7 elements that are either a | | \ I
| e nolation Tor s s mulige of 5 OR a multple of 3 betvieen | | I \ :/ ] a samplg space for this spinner is not. tell you the probabilty |
1€ — 5 and B TR S = {Pnk, Blve, Velow} |
| @ ‘\‘ This Venn shows the number of ekements in each set ‘ I I \YOU only need to write each element |
| [ once. in g sample space. didgram I
—— e e — — e — — — — — — ——— .| I_ _______________________ —

— " — — — — — — — ey o e e e e — — — — — — — — — — — — — — —

Zuay Probabiity = number of times event happens I T |
f =) total number of possible outcomes Impossible Even chance Certain L
Q. P(Bue) = 4 —There are 4 ble sectors Oor 07 05,% or 507 Lo 1007 The probabity of getting a ble bal s 5 .
R 10 There are 10 sectors ~The probabity of NOT getting a blue bal s =
Probabilty \ > s
overal > . |
P”(OWUO?J g The. sum of the probabilties is |
even 5

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
|

vale
4 40 Dark Milk White
B E 040 -407 Trere are ' ' o15 035
pirk and 2 There are 5 possible outcomes Pluhte chocolate) = 1= 0.5~ 035
Probabilty is always a vaise between 0 and | ‘ | velow balk, so So 5 intervals on this scale, each -05
| they have the interval vaie. s é
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