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Al GEBRAIC THINKING...
Wt 4 #{&aﬁm/& Notation

' What do [ need to be able to do?

| By the end of this unit you

| should be able to:
Be able to use letters to
represent numbers

Be able to use inverse
operations

Lﬁyéj%wmunm%MW

+ Be able to substitute into single
and two step function machines.

» Find functions from expressions.

INPUT —»
The number that

goes IN

This box gives the calculation

—» OUTPUT
The number that

comes OUT

instruction

To find the input from the output
Use the INVERSE operation

find fanctine from expressions
INPUT ouTPUT
x —» ? —>  14x

Hﬁ%yéﬁ»w&n%mmdnwhmmﬁjéﬁwmmmw%wﬂﬁdh/

I Function: a relationship that instructs how to get from an input to an output.
| Input: the number/ symbol put into a function.

| Output: the number/ expression that comes out of a function.
| Operation: a mathematical process (add, subtract, times, divide etc)
[l Inverse: the operation that undoes what was done by the previous operation.
Il Commutative: the order of the operations do not matter.
Il substitute: replace one variable with a number or new variable.
: : Expression: a maths sentence with numbers or letters but no equals sign
T Evaluate: work out

5+5+5

|
|
|
|
5x3 !
|

Addition and

multiplication can be
done in any order

Commutative
calculations

Find the relationship between the input and the output

Sometimes there can be a number of possible functions. e.g. +7x or x2
could both be solutions to the above function machine.

\ Lo step fotin mackines (abpebra)

5b
> > IMPORTANT
_> +
| b x5 4 5b +4 Calculate the value
| * .- at the end of each
| = -4 operation
I .
| © +4 —>—> 5(c + NOTE:
4) The whole first output
: < T — 5.4 90 ismultiplied by 5
| -

cﬁhﬂwﬁ&WJﬁméa%Mﬂmw

fy=7

I

OUTPUT
=}
==}

4y

INPUT

y—2

INPUT

4x17

Tx4

OUTPUT

~
'
N

28

b o o — — — — — — — — — — o e e e e

¥

Calculate the value at the end of each operation

For the input use the INVERSE operations

fadd 5 then
divide by 3

NOTE: the difference in the two
expressions

then add 5

TS
3 3 5

Put the expression into a function machine. X is the input.

If x =10

Add 3 to the input
then times by 2

I
I
I
I
I
|
] 2+ 3)
I
I
I
I
I

- 5
=» +3 x2 & =26
z =)
)
Ifx=10
10+3=13....13x2=26

INPUT OUTPUT
yty+ty | 20<h I|
v ': 20 Il a—> | —» 100
xy I h :I zc—» —> =0
4y f ” \_/
k 20 shared Il +10
4 lots of 'y’ m;rr]rt]?)er: of || To find the input from the output
Il Use the INVERSE operation
groups
— s ——————————— — — — —
ir-—--———-—-—-——-——-——-—"—-""""""/""/"—/—/—/ /T
[ 7' .
L elion machines
[
: : INPUT —P —> — OUTPUT
[
[
[
[



ALGEBRAIC THINKING...

______________ 1

What do [ reed to fo bl t0 7| Reguords

-

I: Equality: two expressions that have the same value
|| Equation: a mathematical statement that two things are equal

I

I

I

By the end of this unit you :
| Equals: represented by ‘=* symbol. Means has the same value I
I

I

I

I

I

should be able to:
*  Form and solve linear |

I
I
I
I
I
I
: equations | Solution: the set or value that satisfies the equation
I

I

I

I

I

I

. Understand like and unlike ! Solve: t.o find the S(_)Iutlon. ] _
terms || Inverse: the operation that undoes what was done by the previous operation.

|| Term: a single number or variable

|| Like: variables that are the same are ‘like’

|| Coefficient: the number in front of a variable e.g. 5x (5 is the coefficient, x is the variable
I

» Simplify algebraic
expressions by collecting

like terms ; . :
Il Expression: a maths sentence with numbers or letters but no equals sign
______________ S
T T T T T T T L Uee a b model v ity e relatiomehine hetroen torme and mmpere |
), — 33 /4 Use a bar model to display the relationships between terms and numbers.
I 2+14=5+5+6] 3 |l g 14 I
| A ! ’ 28 || 13 7 el A r . \ |
= gy A A =
| 16 L @ (':D- || r \ T 1 g |
g = | 5
| “Is equal sz |l ) 3 ' ' t ot ot |
| to” =z Il 20 g 10 !
| - 5.2 || - t+t+t=  y-t-t=t |
) = —7=1: +10= 14-10= 7 =3 =t
I S . =5 13+7=2020-7=13 &g = x y y
| Saying it out I((j)ud sorgetlme? helps you to 3 | :7 T 1322020-13=7 5_ g 14 x 3xt=y yet=3 |
_____ understandequality  _ _ _ _ _ 1L _ _ o _ex= M= gy |
N Ll I Y T T, 7"y " - - T |
| . There is more to this than . / /;/
| tfﬂ/ﬂ@ one fﬁﬁ %aaﬁal@ *+/=/ just spotting the answer |‘f0h one W ”aaﬁalf & |
| . ' o | l ' 5’ 5 5 5. f . Don'’t forget you know l
X 42 .

| x + 42 = ) . Don't forget you : | f =5 e i —— how to use function |
| ! ) ! know how to use | | | I machines |
| 5 | function machines | | 4 |

x + 42 =59 | |
| 2+x=59 | .  x—h 442 59 || f+4=5 — 53— > f :
| T N
| 59 _ x = 42 59 \—/ | _ f |

20 42— [ 5x4=f - |
| e -42 || Ax5="f : I
L S —————
r _______________ "Tr-eerrrr r-----"--"-""""""-—"""—"="—="=—==-

| Lile wd wlite torns

Like terms are those whose
variables are the same

operations, so are still like terms

Check equivalence by substitution
e.g. m=10

| |
] | |
] | |
| I | I
| o [ | | |
1 Q are like I 5m 2 x 2m Tm — 3m | | |
| \ the f terms N . l |
| variable is || 5x10 Z_X (2x10) (1x10) - 3x10) | | i i |
50 =2x20 =70_30 |+ Only like terms can be combined
| the same I =40 =40 | l |
| * : | | : 4x +5b —-2x +10b |
| 3Q | Equivalent expressions | |
5b +10
| \ f are unlike H | l |
|  the variables terms : : Repeat this with various values for m to check | : \ / :
|

| are NOT the I 5m | | |
| e I O 1 2x +15b |
| Examples and non-examples [ : | |
. : Il 2x2m | |
: Like terms Un-like I l | Common misconceptions |
terms X 1] | | ] |

| y. Ty Yy, Tx | T 4m I 2x +3x2 +4x=  6x + 3x2
: 2x2, x2 2x2, 2¢? | : | | \ :
| ab, 10ba 1o, Ut Il 7m - : | Although they both have the x |
| 5,-2 \ 5,-2t [ 3 | | variable x? and x terms are un-like |
| \ [ [ [ 1] I terms so can not be collected |
| Note here ab and ba are commutative | | l | |
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I By the end of this unit you should be able to:
| « Describe and continue both linear and non-
linear sequences

Explain term to term rules for linear
sequence

Find missing terms in a linear sequence
Generate a sequence from term to term or
position to term rules

Recognise linear sequences and find the nth
term

Position

|

|

|

|

| same val
: Non-line
|

|

Deseribe and contivae a sequence céiymmt/ba/{y

NKING...
Ut 60 Se equences

/_ﬁﬁm{s’

Sequence: items or numbers put in a pre-decided order
Term: a single number or variable

: the place something is located

Linear: the difference between terms increases or decreases by the

ue each time
ar: the difference between terms increases or decreases in

different amounts

|
|
|
|
|
|
Rule: instructions that relate two variables |
|
|
|
|
Difference: the gap between two terms I

|

Predictions:

| Predist and sheok torms

I

I

|| Countthe ® [ T ) ®0® \Whatwill the
|| number of o @ next number
|| circles or be? Can you
|| linesin 1 3 5 draw this?

: each image +9 +9

| Seguence i a tabte and grophisally

| Position: the place in the sequence

I 1 2 3 “The term in
] I position 3
I | | [ ] has 7 squares”
I
| 3 5 7
| Term: the number or variable hia
| (the number of squares in each image) 1
E 8
: atable [ omuon| 1| 2| 3 Ze ki
| Term 3|5 |7 ER ) ?
I ~y ¥ T
+2 42 0

o 1 2 3

Position

| Because the terms increase by the same addition
|each time this is linear — as seen in the graph

I efeqmm from abpebraie rables  Thisis

substitution!
This will be linear - note the
single power of n. The values
increase at a constant rate

This is not linear as

/ there is a power for n

2n2-5

Substitute the number of the term you
are looking for in place of ‘n’

e.g. \>

Istterm=2x1-5=-3
2Mdterm=2x2-5=-1
100t term =2 x 100 - 5 =195

|
|
;
: 2n -5
|
|
|
I

<4——— Thisisthe 4
eocee times table

I

l 4, 8,12, 16, 20
| Vb

' 4n+3 7,11,15,19,22

This has the same constant
difference — but is 3 more
than the original sequence

1 Look at your pattern

1 \_/ \_L\ \_L\_/ and consider how it will

1 3 5 7 increase.

H _— A~ A e.g. How many lines in
+2 +2

1

Prediction - 13

CHECK - draw the next terms Ifitis increasing by 2

|
|
|
|
|
pattern 6? :
|
|
|
|
|

7 7 77 7| eachtime-in3
vivavivaWavavavill e A
H 9 11 13 more lines.

I

| Lixear and Non Linear Sequenses

I
| I
| Linear Sequences — increase by adding or subtracting the |
| same amount each time I
| Non-linear Sequences - do not increase by a constant I
| amount — quadratic, geometric and Fibonacci. I
| * Do not plot as straight lines when modelled graphically I
| The differences between terms can be found by addition, :
I

subtraction, multiplication or division.

I : @/a/i( Lorm-Lo-Lerm rale

I How you get from term to term

| | Try to explain 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 at...

The next term is
found by tripling the
previous term.

4,12, 36, 108..

PR A 4
The sequence RO
egins at . First term

|

|
This is the comparison ||
(difference) between |
the original and new |
|

|

|

|

This is the constant
difference between
the terms in the

sequence ‘

sequence

OR it's the Ot term




