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 CHECK — draw the next terms Predction - 13 :
S 1 . _ | itisincressing by A each I
I~ o T T T ST iVAYAVA INININ INININY | time - 3 more patterns I
I S@QU@Y\C@ in a table and N GPhM"U | 9 [ 13 there vill be & more lines |
Posttion: the place in the sequence !_ ______________________ |
r-r-—-————-——>""&"T—=—""~>""T—"=""—""™"=—"™=—"=— 1

12 3

The termin
position 3
has 7 squares’

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

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 3 5 7 2 4 3 | |
. 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 ————— —
e L I SO Sy |
| Gontinue Linear 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’term 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 — doubkes, 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.....

12,4816 ...

I
I I
I I
I I
| How do | know this is a non-near sequence? I
|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 conclusion? 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

%.3.36.108...

X3 x3

First term
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————————————— B e e e |
| What do [ need to be able to I Peuwords |
| " 1 Function: ai relationship that instructs how to gt from an input to an output |
I dL o I Input: the number/ symbol put into a furction I
| Bythe end of this unit you shoud be abe 1] Output: the number/ expression that comes out of a function I
| to | Operation: a mathematical process |
: * ?‘@ “b% to ;’3@ ‘mv?rse operations and Inverse: the operation that undoes what was done by the previous operation. (The opposite operation) |
operation tamiies Commutative: the order of the operations do not matter |
: * Be abk o susstitute info snge and I Substitute: replace one variable with a number or new variable |
| o step function machines |1 Expression: a maths sentence with a minimum of two numbers and at least one math operation (no equas sign) |
| ° Find functions from expressions || Evaluate: vork ot |
| Formsequences from expressions [| Linear: the difference between terms increases or decreases by the same vale each time :
Lo Represent furctors graphealy 1| Sequerce: lers or orbers pulna preceorded order _ __ __ _ _ ________ _ _ h
l~ 1 r 4+ - = Bl AT T U S L T T 1
1 Single function machines I Using letters to represent numbers |: Single function machines (alaebra) |
I I I
| INUT — —> QUTPUT [| 5+2:5 1 yryryry 20-h Il i ot |
| The number that goes IN The number that comes out | I 3x5H : yx4 : 20 || a5 —p . 0 —» 0a I
| This box ges the cakulition instruction : : x5 i xy i h :I 3 —» —> 30 I
| 4y |
I \_/ Il Oddton and 4 2 mfd . I: \_/ I
. || mutiplcation can be U shared o - 10
: To &d&eln\r;gtk\;rgmo tifaggﬁm I : dore nany order 4 pfs of W rumberof | To find the input from the output :
L P | I_ComrnU[ative calulations goups || Use the INVERSE operation |
——————————————— N e S S S T T ST T T — — — — —
| Find functions from expressions | : Substitution into expressions : :Two step function machines |
I iy I
I INPUT ouTPUT : I 4y €—— 4hisofy I _
I no—» 7 TP I : Iy = 7 this means the expression is asking for 4 1| §_> — — E |
| I lots of” 7 T S |
| Findthe relationship between the nput and the output I : 4xT R 7474747 R Tx4 - 28 1 Cakulate the vale at the end of each aperation I
.
: Sometimes there. can be a number of possible furctions! | : : For U::n ;}t/me the INVERSE;V: dions :
| ¢ +7x or x & could both be solutions to the above : | es: y-d I I
| function machine | | -7-2-5 I |
________________ e e e e e —_— e — — — —
= = L T T T T Ty T T T T T T We ¢ v, T T T T T T T T
1 Tiwo step function machines (alaebra) |: Find functions from expressions

I 5 MPoRTONT 1)

b —» x5 — +4 —p Hp+4 Cobudethe e dtthe ||
end of each operation |I

I

I

|

I I
: L o |I f add 5 then ftsew \dej db% :
| 5 -4 I| dide by 3 na |
I o4 AT NOTE: l I
| _>_> Ale +4)  The whok first outpt & I| fo x5 —>» .3 f_>_> |
| -5+ 20 muttipled by 5 I| |
| +‘“5 || Sometimes it helps to try to explain the expression in word — and consider what has happened to the input I
—_——— === === = -'_________________________—_—_________—_—_________—1

SUbStitUthﬂ lnto an expri £ssion [l Repfesentlﬂ@ {Umtlms Waphm'“ Not dll graphs will be. Inear only those with
I Toke the function and generdte asequerce Ax + 3) an integer value for x

UL the expresson nlo a function machine I Powers and fractions generate dfferently

5 5
5 S5 Il 2| +3 _> —_— = shaped graphs
e B E g N P

I

|

I

I

I

Od 3 to the nput fx- 10 I To represent graphicaly the input becomes x co-ordindtes 14 - |

then times 2 0+ 3= 3. Byd=26 i and the output becomes y co-ordinates ié ¥ |

e T re ey =y k3 EQLL T :
. | S

| Forming a sequence x + 3) I| INPUT (x) | HAE | 6 NOTE: |

|| OUTPUT (y) | 8 |0 | 12 | 4 Because ths s ai Inear |

| INPUT | [ | 2 | 3 | e st the ‘rout vae. | 2 9/aph you can predet. |

e substitution s the ‘input” value
| OUTPUT| g | 0 | 12 | 4—%@ OUTPUT becomes the sequerce | | This becomes a co-ordinate. pair 01 2 3 4567 other valves |
| | (2, 10) to plot on a graph INPUT I

- |
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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

r
Iy

feywords

] Equaity; two expressions that have the same vale

I1 Equation: a mathematical statement that two things are equal

I Equals: represerted by =" symbol — means the same

Iy Solution: the set or vale that satisfies the
I Solve: to find the solution

equation

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

Term: ai single number or variable
| Like: variables that are the same are ke’

|| Coefficient: a muttiplcative factor in front of a variable eg x (5 s the coefficient, x is the variable)

|| Index: the. power

|| Expression: a maths sertence with a minimom of two numbers and at least one math operation (no equass sign)

| :
E Uaﬁt 3 ? | Fmt Fammﬁs Use a bar mode! to display the relationships between terms and numbers
=35 | 13 s 4
Css ) L3 1
2 g : I h " g L m ) —_—
- ég I A0 _ g 0 t+tJE1= t gfttft%
= Wi 20m7-5 ] & xi0-4 HU-0-x 3“:99 y-3-t
Saying 1t ot loud sometimes helps you to understand equalty | :_7 v13-20 20— 13-7 g 0+x-14 M-x-10 3 -y yot-3
_________________ ]
Solve ore step equations (/) s roe o e hnt : : Solve one step equations ( x/~)
@ W Teo | 3293 e
X+ 42 =59 —_— . . Don't forget you know how Il - ——r—
I touse fonction machines | | 4 | I
X+ 42 -5 I e 5— x4 —»>f
42+ x -5 ! ! 42— -4 -
5}4 x—» +42 54 H 5.4 %‘f v
=42 N ' Sx4-f ~4
59— 42 - x -42 | 4x5-f
_______________________ e
(e . . . T T T T L | P
| Like and unlie terms | | Equivaence || Collcting ke tenms = symbol
| Like terms are those whose variables are he. same : | Check equivdlence by substitution : | The = symbol means equivalent to
| egm=10
© wd 30 e lke terms I | 9 | : ft is used to identify equivalent expressions
L, Ly Bm AxAm  Tm—3m || Colecting lke terms
the variable is | | 5x 10 Ax (2x10) (7>i l(;)(; (*280) | I Oﬂkj ke terms can be combined
the same : | -0 ’ f:éo _40 : I
& 3Q  areunlke terms | : _— t . I : i t3p 2 10
| quivalent expressions ‘
the var\ab\esfare | : Repeat this with various vales for m to check : :
NOT the same I I \ X /
| 5m I
Examples and non-examples : I [(TTTT] : | X+ 13b
| |
Ul s Un-lke terms : : AxIm : : Common misconceptions
Yy y 7x L %} 4m Pl xvadeay = e 3e
peye 26 202 : I : |
ab, 10ba ab, 10a | I Gitoogh they both e th b X2 and x -
_ _ I | 7m - 3m I | e lke terar‘v/é soecvafﬂ?t bexcolzgez e
5, -2 \ 5, -t || |
g . I
N | 1] |
Note here ab and ba are commutative operatiors, so are stil lke terms | : 4_m | :
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Ordering

integers and decimaks

—————————————— ]r_——______________________________‘
What do | need to be able 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 vales I
MAEFSIANG gna USe Pt Valke 10r ceaimas, |1 Median: O measure of central tendency (midde, average) found by putting dll 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 mis 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 Signficart 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 5400 LGONEL 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 R-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
:0'1 (0.4
' '
0.1
Ores ¢ Terths | hundredths
0.1 00i 001
'3 P
(04 ;‘[!..01',‘

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 W48 157 14850 458 160
___________ I| 157160 58 There are 2 midde numbers

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 value that a digit has decided by its posttion in the number

|| Placeholder: a rumber that occupies a position o gve valve
| lnterval a range between two numbers
] 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 pattemn

_______________________________________________ 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 g | Equivdent fract |
| 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 . T I
presented by EQUOLLY
| sized parts — this is spit into quarters I COI’\VCft FDP . |
|__________________|| This also 70 ot of 100 _ 70 hundreaths |
r———— - ——— — — = | | IZ)_(()) > mears TP Squres _’ — -707 |
| Fractions — on a number line | 70-100 70 Tudedts |
| | | Using a = 7 "tenths |
| I ° | } One whoe spit nto 18| | caledator 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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