What do [ need to be able to do?

Bgtheendofthsmitws?mldbeobleto
Find and use mutiples

*  Identify factors of numbers and expressions

*  Recognse and identify prime numbers

*  Recognse square and triangular numbers

Heuwords

Multipkes: found by muttipyng any number by positive. integers

Factor: integers that muttiply together to get another number

Prime: an nteger with only 2 factors

Counterexample: a special tupe of example that dsproves a statement

HCF: highest common factor (biggest factor two or more numbers share)

Conjecture: ai statement that might be true (based on reasoning) but is not proven

Expression: & maths sentence with a minimum of two numbers and at keast one math operation (no equas 3190)

*  Find common factors incliding HCF
*  Find common muttiples nclidng LCM

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

[ Divisibility Rules  |,— ———— ——————————— e |
i | Muttiples  The ‘tmes tabke” of a guen number Iy Factors |
! : | || ® @ @ 0 o (ras can hep represent factors 000000000 |
| 2 if the last digitis even or0 || Oll the rumbers i ths Ists below are mutipks of 3 || e weee Oxlorix0 |
l 3 ifthe sum of the digits | | [ 3691205 ] [ 3% 6 M ] | 5x2or2x5 12510 |
j is divisible by 3 | s il I The romber tself & |
l 4 if the last two digits | Ths Kt contrues and coesnt | Fectors and expressiors awaus a factor

! are divisible by 4 end | |
! I x coud toke any vale and Il |xlx|x[x]x[x| Factors of 6x |
‘ 5 ifthe last digitisOOrS ||\ puampke of 4 mutwk ds the vanobk ' 6 mutpk of I 6,x, | 0x,2x,3,3x,2 ) |
| ifthe number is divisible || 4 5 3 3 the arsver wl do be 4 | x| % Gxx |
! @ by both 2and 3 | . mzol‘t"‘;ug‘pf :)5 mupk of 3 %] [x [x] } e x [x } |
‘ becaus X X 2 2
N 5 M NEE__IXO |
| ‘ﬂ @ if the last digitis0 | e
|=———————— — — —1 1Square and triangular numbers :

| an mm - ;L ) | : Square numbers - Representations are useful to understand |

| hteger | | e ®@®e® (square number n? |

|« Only has 2 factors : | 2 e %0 1416253649064... | :

|- and itseff The first prime. number | I even |

I The only even prme rumber |+ | Trianaular numbers |

| ' | Representations are useful — an extra counter is added to each new row

I ' | Odd two consecutve tnanguiar numbers |

| Leomorho«-toq,unkrecd | | @ J ond get a square number :

) ® o
[2357.13 17142320 | le o"e eee [ 1360583645, |
R s i’ s s ' ' ' s s s S i ' i i ]

I |

e eyt e e o e e et e e e OV R Y | T Dottt - T T - ———— 1
| Common factors and HCF { s a common factor of all numbers J Product of prime factors Mitilcation
| Common factors are factors two or more numbers share Paft whole

| HCF — Highest common factor
|

| ( HOF of 1Band 30 | Common factors

: 8] 1236918 14 3'6\

: 30 | 12 35(6)0 15 30 @

| 0 is the biggest factor they share I

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

: Common WKWS and LCM Common mutiples are mutivles two or more numbers share

: LCM — Lowest common muttipk
|[ LCMof dand 1 |
' 918 27, 3@ 45, 54

E@ @%

Ol three prme. factor trees represent the same deeompomtm

o Tre first tme. thew
L LOM - 36 muttipes match

4

‘ 30-2x3x5 ‘J'\P’ult\phcatlon of prime factors

Motipcation is commutative

| oE | L;124364660

| (Mff

I
| % and % < ung a LCM
denomnator

Compare fractions

Using prime. factors for predctions

eg 60
150

e £ andZ

30x2 Ax3xHxA
30xH Ax3xHxh



YEAR & - DROPORTIONAL REASONING. ..
ot Ratio and Scale

What do [needtobe abke !! Heuwords ﬁm

to do? Ratio: a statement of how two numbers compare

T Equal Parts: all parts in the same proportion, or a whole shared equally
Proportion: a statemert that links two ratios

Order: to place a number in a determined sequence

Part: a section of a whole

Equivalent: of equal value

Factors: integers that muttiply together to get the original vale

| |1
I I
I Il
| Il
| Bythe end of this unit you shoukd be able to: 1 |
|« Smpify any gien ratio I
I« Sare an amount in g glven ratio I
: *  Solve ratio probems given a part : :
| Il
| I
| I

Solutiors should be modeled, explained and

solved Seale: the. comparison of something drawn to its actual size I
e o — o — — — — — — — —— A e e e e e e o e  —  — — — — — — — — — — — — — —— — — — — —
- - - - - - .- - ---"-—-"""""""""""""""""""=""”"=-—"/—-""""—/"""7"""""= -
| Representing a ratio For every 5 bous there are 3 girk’ This represents the 5 by Double Number Line :
| This is the “whole” — boys and girfs together ' : - I
: { A \ This is the I
| . “Whole” — |
| . 5 3 boys and girks :
| Y 2 Y J — together
|
L'_ﬁ_ _Ths represents the Dboys _ Ths represertsthe 3ok _ _ _ _ The represents e S0 _ _ _ __ I
| Aor i ot ad Qe T Ratio nlornc) |
| Ol' de'( ) |mPOftht : | Smpifum ar GUO Cancel down the ratio to its lowest form I |Rat|o m (Ol' n |) |
| - » | - ) ) This is asking you to cancel down until the part
I For every dog there arefj cahtjs | I For every 6 days of rain there are 4 days of sun : : recated represerts | :
®™ Dogs Cats .
| ? : I 64 LLITITTTTT ?mi thihb‘t%egt CO{“ MT I'1] Show the ratio 4:20 in the ratio of In | |
| 2 I i
. parts of o0 Tre
: The o has o be wittenmtre. 1] % ' . m s 7 4:20~ oo |
e ralio nas 10 ve written In the | | For 6 and 4 the biggest Il states that divided by I
| same order as the information is | | HEN 111 factor [rumber that I thspat dto-to |
| gven | | 32 Dj | I | multiples into them is 2) Il *lﬂs EO be | : 5 keepin |
I"eq 21 would represent 2 dogs for 1 | ) [ poporton
| 9 o eve(z \cht XO@S 0 | | “For every 3 days of rain there are 2 days of sun” — when this happens twice the ratio becomes 64 | : g:kfa;e 4 M* the n part does m;;htahvg E:;e;n%rgﬁ |
e e e e e e e e e e e e e e e ———— —— — S S —
Tnte avo ot ant- el fere 0 00 o o0 awwo . W T 1
1Units are important: UsefulCorversors - ——— ———p —— s i no L |
|When using a ratio — al parts should be in the same. units — — — —
e e 0w e e I
rrrreee—s—m————— --reee————————-— --reeamm—————————_——- 'l
: Sharing a whok into a given ratio ” Finding a vale given [n (or n:|) : : Ratio as a fraction :
Trees
| James and Lucy share £350 in the ratio 34 | inside a box are blue and red pers inthe ratio 5:1 | 1] Trees Flowers — ——— gl
| Work out how much eqch person eaims 1| I there are 10 red pens how many bloe pens are | | | A g |l
: Model the Question Jomes : : there? : : 5 ' 7 (ITTTTT] I
| James Lucy [TT] Hodel the Guestion Bl pens 1 Fowers |
| 3 : 4 - £350 [ Bue:Red D]]]:l : : ‘ There are 3 parts for trees ‘ Fraction of trees - |
| . Lucy | : — '\ One it : : Number of parts of in group 3 g |
: 4“;: theﬁ‘/;:g oonepat  ¢350-7-£50 : I ] . ?86,,’222 Red pers ~Opers ||| Totalnumber of pars 0 :
|7 p(a)‘rets to share between D i (;n;opart Put bk o the. abest [ |
- U into the question .
: (3 James, 4 Lucy) : : Bl pers - 5 x 10 - 50 pers : : ‘ Tree parts 3 + Flower parts 7= 10 :
Put back into the question Ble Red =
' Jes - 31 £30- £ (5 | 0 0 O R
James LUCg « 10 . : | Pi I I /\\Ciramferenoe |
|
x50 - } £550| | 50 |O Eed pers = 1x 10= 0pers || ( ___D]_am@_(___: The ratio of a circles |
£ | 5 0 £ 2 0 0 [ circumference to its |
Lucg 4y E50 - £200 | | There are 50 Blve Pens j [ \_/ diameter I

______________ [ e | T DD



VEAR € - ALGEBRAIC TECHNIQUES. .

@nhisto_maths

I

I
| todo? 1
| By the end of this unit you should be able to:
I« Gererdte a sequence from term to term I
| or position to term rules :
: *  Recogpise artthmetic sequences and find I
I the nth term |
| Recognise geometric sequences and I
| other sequences that arise |
I | | number

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

| Linear and Non Linear Sequences

| Linear Sequerces — increase by addtion or subtraction and the same. amount each time

| Non-inear Sequences — do not increase by a constant amount — quadratic, geometric

| and Fibonacci
Do not plot as straight ines when modeled graphicaly

The dfferences between terms can be found by addition, subtraction, muttiplcation or
diision

Fibonacei Sequence — look out for this tupe of sequerce

ol 12 358

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

Term: a single number or variable

| Posttion: the place something is located

Linear: the dfference between terms increases or decreases (+ or -
Non-inear: the difference between terms increases or decreases in different amounts, or by x or +
Difference: the. gap between two terms

Orithmetic: a sequence where the difference between the terms is constant

Geometric: a sequence where each term is found by muttiplying the previous ore by a fixed non zero

Seq,uences

) by a constant valve each time

equence in a table and graphicaly
Posttion: the place in the sequence
™S 3
] The termin
| | | position 3
has 7 squares’
3 5

I

I

I

I

I

I

I

7 I

Term: the number or varidble f |
(the number of squares in each image) I
I

I

I

I

I

I

I

I

\ natabe | position | 1 | 2 | 3 :E Z t
Each term is the sum of the previous two terms / LI\_ Term 3|5 |7 § al ) !
y, g,
- CTTTTTTTTTTTTTT/T oadived
| { ) a ! o1 2 3
SCQU@YY}CS rom alo;ebmlc rUles Ths s susstion Because the terms incredse by the same addition each time this Pasition
3n+7 3n2 +7 is Inear — ds seen in the graph
—_—— e e —— —
/ AN T T T T T T T T T T T T e e e -
; Msconceptions and comparisons
This wil be inear - note the single This s not Inear os there s a Complex a|0ﬂb(al0 rules I
power of n The valves increase at a powier for n
constant rate 27’1’2 (gn)l

I
I
I
I
I
I
I
Substitute the number of the term you are looking for
: Jn - 5 in place of
€9
: Mterm=2()-5--3
I
I
I
I
I
I
I
I
l

Mterm =2 () -5 = -|
100" term = 2 (100)— 5 = 195

Checking for a term in a sequence Fom on equation
ks 201in the sequence 3n — 47

~ 3n-4-20I

o Term to check

Olgebraic ru\e
Soling this wil find the position of the term in the sequence
ONLY an integer solution can be in the sequence
Finding the alaebraic rule

Thssthed 4 8 I;z |6 20..“

times table
4n R

7 ” |5 M 22 <+— (differerce —but s 3 more than
the original sequerce

4n+ 3

—

|
|
|
|
|
|
| This has the same constant
|
|
|
|
|

2 times whatever n squared is A times n then square the answer

I
|
|
I
I
|
I
| ¢
|
I
I
|
I
|
|
I

€9

Mtem=-2x B=2 Piem - (2x | -
lterm = Ax 2= § = Eﬁrm ;
100t term = 2 x100%= 2000 100" term = (2 x100 = 40000

€9

Mterm=1([+5) - You don't need to

n (n * ) Xterm=2(2+5) - expond the
100" term = 100 (100 + 5) = 10500] ~ expression

|
|
|
|
|
|
|
=(Ax A= 16 :
|
|
|
|
|
|
|

|

|

|

I

I

This is the comparison |
(difference) between the :
|

I

I

I

This is the constant
dfference between the terms
in the sequence

origihal and new sequence




