VEAR 7 — ALGEBRAIC THINKING, ..

@wnisto_maths

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

feyworads

I Equalty: two expressions that have the same vale
Equation: a mathematical statemert that two things are equal

1 Equak: represented by "= symbol — means the same
[| Solution: the set or value that satisfies the equation

I Solve: to find the solution

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

[ Term: a singe rumber or variable
1 Like: variabees that are the same are ‘lke’

| Coefficient: a muttilcative factor in front of a variable eg 5x (5 s the coefficient, x is the varidbk)
Expression: a maths sentence with a minimum of two numbers and at kast one maith operation (no equals sign)

| :
Eguaﬁtu 3 g’ | | Fmt Fammﬁs Use a bar mode! to display the relationships between terms and numbers
=53 7 .F 14 Y
== |l : —— | = . [ -
- gx |l [ =
S ;; || E | |
=20 : s =V 1
SE I 20 x 0 tot
ol 18 0-8 14— DU
3+7-20 20-7-13 | = x+10- —10-x 3xt-y y-3-t
Saying 1t ot loud sometimes helps you to understand equalty | | 7413-20 20— 13-7 g 0+x-14 M-x-10 3 -y yot-3
_________________ -
Solve ore step equations (/) Teves roe o e rnt | | Solve one step equations (x/*)
4 I 5 5 5 5 Don't forget you know how
_ X 2 ) I i= 5 i e to use furction machines
X+ 42 =59 —_— . . Don't foraet you know how I
I to use furction machines | | 4 | I
x+42-59 I e 5— x4 —>f
42+ x-54 . : ;x> 42 > || . —_—
5q \—/ I I f-5=4 f v
29-x -4 N 5x4-f "4
59— 42 - x -42 | 4x5-f
_______________________ 8 S
T T T T T L |
: Like and unlike terms | Equivalence Colecting ke terms = symbol
| Like terms are those whose variables are he same. | | Check equivalence by substitution The = symbol medns equivalent to
© od 3Q  are lke terms | egm=10 ft is used to identify equivalent expressions
X 5m AxAm m—3m Colecting ke terms
the variabke s 5x 10 Ax (10 (7x10) ~ (310 Only fke terms can be corrbined
the same =90 " Ax 0 ’ 7047050
- 40 -
3Q  are unlke terms ' 4x *3b A *10b
Vs Equivalent expressions

the variables are
NOT the same

Examples and non-examples

Like terms Un-lke terms
Y47y y 7x
4 x4 4, Ac?
ab, 10ba ab, 10a
H, -t

5,-2 \
\

5m

AxXAm
%} 4m

m—3m

Repeat this with various vales for m to check

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

|
|
|
|
|
|
|
|
|
|
| [TTTT]
|
|
|
|
|
|
|
|
|
|

\ X/

X + b

Common misconceptions

Ax + x4+ 4y bx + 3x4

Otthough they both have the. x variable x2 and x terms are un-
ke terms so can ot be colected
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T~ T ——— —— |
| What do | need to be able to !} Peurords |
I ” II Function: a relationship that. instructs how to get from an input to an output |
| dl o || Input: the number/ symbol put into a function |
| By the end of this unit you should be able || Output: the number/ expression that comes out of a function I
I to | Operation: a mathemdtical process |
: ‘ ?‘6 able 1o vse nverse operations and (| Inverse: the operation that undoes what was done by the. previous operation (The oppostte operation) [
| operation familes || Commutative: the order of the operations do not matter I
| Be dbe to substitute into singe and || Substitute: replace one variabl. vith g number or rew variable :
I EWZ Sftep thVWCUfOH machines : Expression: a maths sertence with a minimum of two numbers and at kast one math operation (no equals sign) I
|+ Find functions from expressions Evaluate: work out I
|+ Form sequences from expressiors || Linear: the dfference between terms increases or decreases by the same vale each time |
|+ Represrt fcors gophed ) Seaperce loms o bers il napredeododer |
~ . T T T === N e . 4 T T T T T T T T T T TN T 1
| Single furction machines 1| Using letters to represent rombess 11 Single furction machires (aloebra) |
I I
: INPUT — —> QUTPUT |: 5+¢5+5 1 yryryry 20-h I T T :
| The number that goes IN The number that comes ot | I 3x5 ! yx4 ! 20 Il a —» " —> I
—_— | —_ X

| This box gves the cakulation instruction : I 5x3 E 4xy ! h :: 3 —» — > 30 :
I | 4y

I \_/ | oddton ? Il \/ I

A 11 mutileation can be f 20sharedinto || .
| To find the input from the output I lipeat W 0 I
I ke the INVERSE operalcn l) dorenayoder 4pisofy Frrmbecct |l To find the g fromthe outpt |
| | I Commutative cakulations oups |L Use the INVERSE operation |
[T T T — = — — — — — — T == — — 1
| Find furctions from expressions | : Substitution into expressions : | Two step function machines |
| I iy | I
OUTPUT | 4y 4——— 4lhtsof Yy I
| INPUT I I '
| N o—» 7 TP & I : f y = 7 this means the expression is asking for 4 : I §_> — — eg |
| | Totsof 7 | = <
I Find the relationship between the input and the output | : AXT R 70777 R Tx4 - 28 : | Calculate the valve at the end of each operation |
| I | *e o |
I Sometimes there can be 6 number of possbe funct\oml | ¥ For the ot e the INVERSE operatons |
| ¢9 +7x or x & could both be solutions to the above | | €9 ? - :22 5 || v ’ I
| function machine (! Thmar I I
________________ e U [ S
r T T T T T T T T T r---—— - -~ -"-—""-—"=—-—""-"""""™""T'"—""/"/'"T""T"/"T"/'"/"™"7™7™7 1
I Two step function machines (aloebra) Il Find functions from expressions
I
5 IVPORTONT I| NOTE: the dfference in the two expressions

b —» x5 —» +4 —> P4 Calculate the valve at the |I

I
I I
I I
| end of each operdtion I |
' | o (a5 e f duided by |
| *5 -4 |I duide by 3 then add 5 |
: " A~ NOTE |: |
—> —>» A +4) Thewhok firstoutput s L f—=» 5 —> .3 fa| =3 [—>| +5 I
: -5+ 20 muttipled by 5 I: |
I +‘“5 I| Sometimes it helps to try to explain the expression in word — and consider what has happened to the input :
SUbSUtUtlon |nt0 an expression : : epfesentlﬂ@ fUHCtIOY\S Waphm'“ Not dll graphs will be. Inear only those with :
Toke the function and generte asequerce Ax + 3 an integer value for x

UL the expresson nto a function machine I - ; Powers and fractions generate dfferently :

5 5 |l ==— — —= shaped graphs
(] —~()—E | § e
Od%hj t? te gput - 10 Il To represent graphicaly the input becomes x co-ordnates 14 - I
en tmes 0+3-13. B3x2-26 : : and the output becomes y co-ordinates 12 S |

e _ 5 10 .

e T e = yedx+ 3) Eql |
| Forming a sequence [ 1 - 3  wourw | 1125 | s, oE |
I I I OUTPUT (y) | 8§ |10 | 12 | 4 Because this s ai Inear |
! NPT | | | - | > | The substitution s the ‘nput” vabe. | ! ’ 90ph U ¢ precct |
! OuTPUT | 8 | 0 | W | <—Th€ OUTPUT becomes thepsequemel ! Thi becomes a co-ordnate. par crzsased pter s |
L | L (2, 10) to plot on a graph INPUT |
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: 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 CHECHK — draw the next terms Predction - 13 :
S 1 . _ | itisincressing by A each I
I~ o T T T ST T iVAYAVA INININ INININY | time - 3 more patterns I
I S@QU@Y\C@ in a table and N aPhM"U | 9 (| 13 there vill be & more lines |
Posttion: the place in the sequence !_ ______________________ |
r-r-—-—————-—="""="™>"~—="""=""™""™>""™—"—"=—"—=—"—™=—"=— 1

12 3

The termin
position 3
has 7 squares’

inear and Non Linear Sequences
inear Sequences — increase by addition or subtraction and the same amount each time
Non-inear Sequences — do ot increase by a corstant 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 31|15 |7 2 4 | |
. 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 ————— —
S L I O Sy |
| Continve Linedr 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’tem 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 — doubles, 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.....

12,4,8 16 ...

I
I I
I I
I I
| How do | know this s a non-irear sequence? '
|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 conchusion? 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

412,36 108...

X3 x3

First term



