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YEAR 7
ANOWLEDGE ORGANISERS

BLOCK: ALGEBRAIC THINKING

Sequences
Olgebraic notation
Equaity and Equivalence

"MATHS OPENS DOORS

________________________________________________
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| What do | need to be able

VEAR 7 — ALGEBRAIC THINKING. . .

fo do?

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

Deseribe and corttinue. both finear and non-

Inear sequences

o Explan term to term rukes for Inear

sequence

* Find missing terms in a Inear sequence

Describe and cortinue a sequence diaarammatically

- Sequerces

1= = - -
I

| l orads

| Orithmetic: an arithmetic sequence. is one which 's made by adding the. same. amount each time,

|
I I Difference: the gap between two numbers, fond by doing a subtraction i
Geometric: a geometric sequence is one which is made by multisling by the same amount each time ,

i

I

I

: I Linear: a sequence s inear when the gap between the terms & the same edch time

| ¥ Noninear: a sequence is non-inear when the gap belween the terms s not the same each time
I' ¥ Position: where a term is i the. sequence, eg 10 term is the. 10 number/shape. along

L1 Rle: 6 way of explaning how 1o get the terms of 4 sequence

I Sequence: g sel of numbers, shapes or patterms in a particllor order
| 1 Term:one of the numbers, letters, shapes or pattems n 4 sequence, series or algebraic expression

Court the
number of
circks or Ines
in each image

| - - — - - - _——
_________________________ | e e
1| Predict and check tenms Predtiors:
What vl the II . - Look at your pattern and
:.. rext romber II \ / \ A \ L\ / consider how it will increase
be? Canyou |
o dram thng |: 3 5 7 e.g How many ines in pattern 67
+ +

|
W \i/‘ v : CHECK — draw the rext terms

If it is increasing by 2 each time
- in 3 more patterns there wil

|

|

|

|

|

5 | — AT A Prediction - 13 :
I |
|

|

|

|

|

[ — _ " beGmorelres
R JAYAVAVAVAVAWAVAVAVS
| Sequence in a table and araphicaly 1 9 I 13
: Posttion: the. place. in the. sequence : o
| l_ 2 3 The termin ||—_————_—_——————_——————__l
| postien 3 1 Linear and Non Linear Sequences |
| | | has 7 squares’ | | Linear Sequences — increase by addtion or subtraction and the same amount each time |
I || I
| 3 5 7 | | Non-inear Sequences — do not increase by a constant amount — quadrati, seomelrc |
I Term: the number or varidble Gravhical | | and Fibonacei |
| (the number of squares in each image) | I+ Donot plot as straight nes when modeled graphically |
| . " | I+ The diferences between terms can be found by adaition, subtraction, muttileation or |
| hatabe | position | 1 | 2 | 3 8’ . |1 dusion I
I 5 ° . | Fibonacei Sequence — look out for this type of sequence |
Term 3|57 24
| 23l o1 123558 |
I 7’ w:.«' I | eoe \ I
| e R |
I Bepause the terms increase by the same addttion each time this : | Each tem is the. sum of the previous tvo terms |
| s Inear — as seenin the graph | |
——————————————————————— e |
| Cortinve Linear Sequences =) | ! Continve non-inear Sequences =

71015, ...

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 is
constant. (@ common dfference)

How do | contirve the sequence?

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

sequence.

Explain term-to-term rue

How you get from term to term

Try to explain this in full sentences not just with mathematical notation
Use key maiths language. — doubles, halves, multiply by two, add four to the previous term ete
To explain a whole sequence you need to inclide a term to begn at ...

12,4,8 16 ...

I I
I I
I I
: How do | know this is a non-inear sequence? :
| t increases by muttipljing the previous term by 2 — this is a geomelric sequence because the |
I constant is mutiply by A I
I How many terms do | need to make this conclusion? I
I Ot least 4 terms — two terms only shows one difference not if this difference is constant (a I
| common dfererce) |
| How do | continue the sequerce? I
| Youcontinve to repeat the same difference through the next posttions in the sequence I

he next term is found B
tripling the previous term
The sequence begins at 4

|
4,36 108... |
:
|

First term
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(_)lgebralc notaiion

- T = 'II'_' - - - - 1
I What do | need to be able to do? :I @5 Mords I
: I Commutative: a mathematical process is commutative if the. numbers may be. inputted in any order [
| B the end ofts il you shoukdbe abk o ! E;Srbgts;oilo OTedoi zugg.xiagﬁinl{gﬂmaﬁf&;ﬁf?ﬂﬁaﬁfﬂiﬁ operdtions represeriing a number or quantit I
| Be able to use inverse operdtions and : .,V Y
| “operation familes” Function: a mathematical relationship between two values |
| Beable losustiuie ito singe and two step Input: what 15 put into a function [
| furction machines | Inverse. (operation): the. oppostte. or reverse operation |
| Find functions from expressions || Linear: a sequence. & Inear when the gap between the terms is the same. each time
| ° Form sequerces from expressions Operation: a malhematical process such as addtion, subtraction, muliplcation, division, squaring, square rooting, elc. |
| * Represent furctions graphicaly Qutput: what comes out of a function |
I |I Sequence: a set of numbers, shapes or patters in a particlar order
I Substitute: to put numerical vaes in place of the letters n an expression I
I e e e o e e o o e e o e e o e e o e e e w)
: Sindle. function machines I | Using letters to represent numbers || | Singk furcfion machies (agetral :
| Il INPUT ower |
: INPUT — —> QUTPUT |: 5+¢5+5 1 yryryry 20-h Il I
| The number that goes IN The number that comes ot | I 3x5 ! yx4 ! 20 Il a —» " —> I
—— | | _ X
| This box gives the calculation instruction : I 5x3 | 4xy | h :: 3 —» — 30 :
I | 4y b\_/
| \_/ | | Oddtion and mutipleation ? | |
| ) | | can be done i ary orcer f 20shaedmio || - 10 |
| fo Uffftthhf |;3\’7§Rgg’2;e'fa§$””t ||| Commidie cabidlons g o« nirter of gogs I: To find the input from the output |
I ) I A _leWREqdn
———————————————— PR S T T T T T T T A T T T )
| I'Find functiors from expressions } | Substitution into expressions Two step function machines |
[ I
: INPUT OUTPUT : | 4y €4—— 4blsof Y || :
| wo—» 7 TP I | ff y - 7 this means the expression is asking for 4 | I §_> — — eg |
| Il otsof 7 | £ S |
I Find the relationship between the input and the output | I - 28 | | Catuiite the vabe at the end of each operation |
(| 4x7 R To7077 R Tx4 =4 | - v |
I Sometimes there can be a number of possible functions | I |
| eg *7x or x A could both be sobitions to the above function machlnel e -2 |
| HEE I |
| | | =7-2-5 I For the nput ue the INVERSE operations I
________________ —_ |________________J________________.
r—-r—-———————-———————0y' - - - - - - - - - - - == 1
I Two step function machines (aloebra) :: Find functions from expressions :
I
5 FPORTONT I| NOTE: the dfference in the two expressions |
| b= x5 —» 4 —> b4 Cakulate the valve dt the I I
end or eden operation
| end of each operdtion | f durd by |
| S Yoo | f add 5 then oo &
| +5 -4 |I dwide by 3 na |
: o4 £ NoTE I: :
. —»| +4 _> —>» A +4) Thewhok firstoutput s I T x5 —» .3 fa .3 |—»
I -5+ 20 muttipled by 5 |I |
: _/\\4 :‘(\5 I| Sometimes it helps to try to explain the expression in word — and consider what has happened to the input :
F———— - s - - o L . . . . . - - - - - - - - - - - ———T
| Qubstitution int 17 Representing furctions araptical I
UDSUILULioN INCO an expression [ Not dll graphs will be. Inear only those with |
| ; . || Take the function and gererdte a sequence 2()( . 3) an integer vale for x |
: UL the expression to 4 function machine I - = Powers and fractions generate dfferentl |
5 1 . — = shaped graphs
o el | e .
| Qd(tih3 to the input | | 16 |
I en times 2 fy- To represent graphicaly the input becomes x co-ordnates 14 — I
| 0+3-13. B3x2-26 : : and the output becomes y co-ordinates 12 A+ |
e A LSS gl |
i [}
| Forming a sequerce 2x + 3) ey | 125 | 6 we |
I The substitution is the ‘nput” valve | I OUTPUT (y) | & |10 | 2 | N Because this is a Inear |
I Neur | | | 2 | 3 | The OUTPUT becomes the. | I : graph you can precl |
: OUTPUT | 8 | 0 | 12 | +— sequence | : This becomes a co-ordinate pair 01234567 other valbes I

(2, 10) to plot on a graph INPUT
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______________ ) Equalty and Equivaence
What do Ineedtobe ableto |1 Keuwords

07 I I Coefficient: a number which mutipes a variable
I 1 Equalty: the state of being equol
Equat hang the same. amount of value
By the end of this unit you should be able : Equation: & mathematial statement connectng two things which are. equal 1t wil contan an equa sng =
o: | Expression: one or a group of numbers, variables and mathematical operations representing a number or quantity
Index (indces is plural): a small number writen to the. upper nght of G number or vanabk which shows how mary times the. number or

‘ I
 Form and solve Inear equations 1

. letter i mutipled by itself
Understand like and unlke terms IT verse foperation): the. cpposte or reverse operation
* Smplfy algebroic expressions Like terms: terms whose variables (such as x and u) and indices (such os the 2 in x#) are the same
Solution: the. answer to a problem

I
|1 Sole: 6 commend word: find the urkenown ketters) in this probem
|| Termone of the rumbers, kliers, shapes or patlems n a sequerce, series of algbraic expresson
d

W _E__PUEN . NSNS . NS NS

______________ - - - — - - — i
W e T T
| | | Foct Fammﬁs Use a bar mode! to display the relationships between terms and numbers |
: | : 3 [ 14 Y |
I | 1 » 1 ) § 1 [ \ I
' Il [ I I
| I : [ | !
I I h ; ) § L Y Im r J I
: b 20 — * 0 t+t tt t tt ot |
[ 5 1E c0-4 K-10- s s
: Saying it out loud sometimes helps you to understand equaity : : R é } jg jg B é J? —- :52“ TE) x4 - lg 3 f)Xt t} gg 3 ) f’: ; :
'_::::::::._—:::::::::_—_—_—_—_——::::::::_—.:::::::::::::::l
: Solve. ore step equations (+/-) e s e o hen I | Solve one step equations ( x/+) |
| Ca [T | 22230 leme |
I x+42-29 | - , Dorit forget you know how | | — ——rT— 0 e ureton it |
I I to use furction machines | | 4 | | I I
: X +42-54 | i 5— x4 —>f |
42+x-54 ! ! 42— -4-
| ; X = +42 59 : | f-5-4 \/ |
I - x = 42 5q — I: Sx4-f f T4 :
I 59— 4d-x -42 I 4xH-1 I
- o - -
-~ - S B 1
| Like and uniike terms Equivalence | Colecting like terms = symbol
: Like terms are those whose variables are he same Check equivalerce by substitution The = symbol means equivalent to
Q id 30 e lke tes eg m=10 ft is used to identify equivalent expressions
5m Axdm  7m—3m Collcting like terms
the variabke s ?;Olo 2:2 %‘8) (7 '%1(5320) Only ke terms can be combined
the same T - 40
& 3Q  are unlke terms — . A +Ob — +10b
S Equivalent expressions

the, variables are Repeat this with various vales for m to check

\ X/

|

|

|

|

|

|

|

|

|

| NoT the same

|

| Examples dnd non-examples [TTTT] 2 + Pb

|

| Lie terms Un-lke terms AX Am Common misconceptions

! ]

| g7g [_4;7)( I:Ij} 4m X+ x4y = Ox + 3x?

: 203, 53 2, 20

| ab, 10ba ab, 10a 7m = 3m Olthough they both have the x varidble x2 and x terms are. un-

| 5 = \ 5, -2t ke terms so can not be colected
[ [ ]

| \ [——

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

4m



