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Expressions - Toadd expressioué we use a part/whole model
| AN |

Always simplify

the expressions

Y i Y
2r Wi l+y+l+y=20+2y

@l+2y)—@Cr+w+l)

i;i:j -lllllllll =lr2y 2w
—— T / < l I r
y—w B—(r+1) Ay A v |

= Bl

I Brackets allow you to group different variables together

| Part-part whole bar model T‘T" =13 :
! Jessie gives her brother 12 chocolates. She has 7 chocolates left. ! ! I
| Draw a bar model to represent this situation. |l 12 / :
I
| How many chocolates did Jessie have to start with? ! , Y_ , |
| _ e e ]
|l - - - - - - -
) Comparison bar model Melon | 500g | :
| A melon weighs 500g and a grapefruit weighs 270g less «[ 230g | Total

. Grapefruit 23()g — 500 + 230 = 730 |
: Draw a bar model to represent this. 270g ’ |
| How much does the grapefruit weigh? \—Y—/ |
| What is the total weight? 500 — 270 :

Forming algebraic expressions using bar models:
Using part-part whole bar models:

I Using Comparison bar models:
John is x years old.
Jane is 3 years older than John.
Peter is seven years older than John.
How much older is Peter than Jane

Xavi has some money. :
Yuri has £2 less than Xavi. |
Zach has £5 more than Xavi. |
Can you find an expression for how much money they |
have in total? |
|
|
|
|
|
|

o

|
|
|
|
|
: John: I X I
|
|
|
|

#7
fane: | X [ 48 j—= - Bﬁ =2 x5
uri:
Peter: x +7 3x+3
I I I Zach | X I +5 I
|_________________________________I _____________
Your turn to practice: | [ X 1 i |
1) James has 15 sweets. Lucy has 7 2) A child ticketto the ~ 3) A;mall parclel W?iﬁhs (’; grams.A}; | 05+%¥ wnpon
fewer sweets than James. Max has cinema costs £c. An medium parcel weighs 50g more than s
twice as many sweets as Lucy. Drawa  adult ticket is twice as th‘? small parcel. A large parcel weighs : (€
bar model to represent this. much. Find an twice as much as the small parcel. —ob 4o = (o
: Draw a bar model to represent the | dL =2y +3€ = T)T +¢
How many sweets does Lucy have? expression for the ! p - sz =1pnanpeuy (2
How many sweets do they have total cost of 3 child welghts' of the 3 parcels. F”.‘d an | 1oy3a803 e 5199Ms
altogether? and 2 adult tickets 2’;‘:;;5:'“ for the total weight of the 3| 6€ aie 213y "syams g sey AonT (T
|

Slamsuy







Linear equations - Bar Models

- 3

( Cenm rip )
Equivalence bar model This is an equivalence bar model
= I 3 and represents the calculation:
n 7+3 =10
It could also represent:
3+7=10 10-3=7 10—-7 =

Solving equations - Addition Solve: 2x +3 =9

Solve:x +5=7 e 3
—+7 +5 Partition!
m +5 16 +3

+ D
2 —

Solve: 2(3x + 5) =28 Solve: X 4+9 = 12

Expand bracket first 3

3% 45 £
2 6x +10 / 9 N +12
6 L— 10 = 28 =2
x = a0 +3 +9
e —— e
+28
e T z B ER A R
+18 +10 E --u
@minstermathematics3632

Solve: x —3 = —10

—
— ]
e —

Solving equations - Subtraction
Solve:x —3 =9

__——_—_—s

This gap represents the difference between x and 3, whichis 9

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
I Partition!
| +3[+3]+3 [ +3]|+3 [ +3]
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

— — — — — — — ———— ————— — — — — . . . . . . e e e e

x=-=7
m x =12
ok Solve: . 9
Solve: 4x — 5 =11
+I! || +E | This difference @
is9x2
* 20 140 14
= 4 | sk A
+ +4 + 4‘ +4 x @minstermathematics3632 + 2 3 @minstermathematics3632
x =23

'_Your turn to practice: ! 0
| P : | g=x (1|
I | a-=x (or |
| Solve I - =13 6 |
1) y+7=15 6 T7x+4=39 11) 2(x+1)=18 | Iy &
| 2) 7+t=14 7) 28=8x+4 12) 3@2x+1)=9 | g =x (9:
: 3) 13=x+4 8 2x+3=-29 13) 5(2+3x)=25 : e mIl &
| 4) 41=x+23 9) 3t+12=9 1y %(6x+8)=19 | S=x ()1 6=X (5:

5 k+2=-4 10 3 41 =5 1 =2x (€I L =1 @
| ) ) 3+ 15) 7Gx +8) =14 L ot=x@ s=4 G|

|







$ Linear equations - Bar Models 2 |3

[[ el e e e e e e e e e e e e e e e e e e e e e e e e e e '|
Solving equations, unknowns both sides - Addition

Solve: x + 12 = 5x Solve:x +5 =2x+ 3

H

=
I
w
b
o8
+
o8
+
o8
+
)

law as we want the unknowns to
S5x+2=3x+1 line up in our bar model.

¥~ The magnitude of +2is

2 greater than +1, so there
will be negatives to
A/ consider here.

+2 Partition!

Ii
-+ |
N8}

Toil

L
)
—_

I
I
I
I
I
I
I
I
I
I
: Solve:5x +2 =1+ 3x We have used the commutative
I
I
I
I
I
I
I
I
I
I
I

Group the two
W~ expressions together, Partition!
matching up any x terms

+12

| Your turn to practice:  Solve, using bar models

|

|
1)5a = 21 + 2a 7)4g-5 = 3g | szrz—;j% ili g:
2)b + 15 = 6b 8)7h + 7 = 9h — 1 | o~ y(or v=p G
13)2c + 20 = 4c 9)6j-2 =5 + 4 : o= [ (s 01 =2 (£
14)4d + 3 = 2d + 11 10) 12k -4 = 7k — 29 | Y=Y (3 €=4q (7
:5)5e+7=3e+11 1D 4m-7 =m — 1 | s=F6 (/ L= (T|
16)2f + 21 = 8f + 3 12)8n-7 = 6n — 4 I stomsuy







¥ Adding and Subtracting fractions |4

Keywords and Phrases:
Unit fraction - One equal part of a whole is called a unit fraction

| |
| |
|
| Common multiples - Multiples of 2 are 2, 4,) 8, 10, {2) 14, 16, [8) |
|
| |
| |
|

Multiples of 3 are 3,(6) 15 @

There are infinite common multiples of numbers but only one Iowest common multiple.
So, the lowest common multiple of 2 and 3 is 6. LCM (2,3) =

L__
e e e e e
| Adding and subtracting same denominator: 5 P = 8 I
| When adding or subtracting E . 11 11 [
xample: | pictorial Reoresentati
| fractions with the same ple: - [pictoral Representation | |
: denominator we ONLY add or Formal Working I I
I subtract the numerators. :
b 1
| Bl eagno +bx— _8_5 I
| m m m m “T11 1 |
I il
] :((I'I'I))X—\ . -8 1_5 i I
| m  Multiple S T I
i I
I & B 1 1 of a IJnlt q |
| ———=aX——bx— fraction + a=(8-5)x—

m m m m 11 I
| 1 / N |
| =(a—-b)x— a=3xX— |
NP © S I

r
| Adding and subtracting different denominators:
| To add or subtract fractions we need to be adding multiples of the same unit.
| This means that we need fractions with the same denominator.

1 1

12 4 I Pictorial Method

[

[

[

[

[

[

{ |
IR ulé % 1 Multiples of 4 - @ [
12 4 ) Multiples of 12 736 |

3 I
[

[

[

[

[

1
12 2 o
l X3
7 il
1 3 4 12 i i i Lowest Common Multiple
— U L 12 * 12 12
12 2 12

™l mm|n

- . -7 — 1
| Your turn to practice I o |
I I & I
1,1 = (vT
Cu i ti= 6) Jtg= 1) s+5= | E oo
ST
I 2 1 2 3 2,3 _ [ 0 @ !
|2 5= N owts= 12) 345 = | B
I | i I
1,3 < (o1
3 Iel- 8) o= 13) 545 = | EE
¥
I 3 1 7 1 6 1 | s
| 4 TS 9 57s5= 14) 7 -3 | !
| 4
I (9
I 5_2_ S _z_ 15) = —2= I : I
| ) 5TE 10) =7 )23 | = (s |
| | Z w |
I I 2 € |
| I 0T I
I [ |
I [ [
I

L N siamsuy







+ or — Mixed number fractions |5

: Keywords and Phrases: |
| Mixed number — A mixed number is a whole number and a proper fraction combined |
| Proper fraction - A fraction where the numerator is less than the denominator. |

Improper fraction — An Improper Fraction has a numerator larger than (or equal to) the denominator. :

. . . 1
Pictorial representation of 15 lots on

I

I
T=1g i/
I

I

I

I

I

Or..... Convert into improper

| |
I .
| Using partitioning to add mixed numbers. 21 N 11 fractions to add :
| 1 |' 1 ¢ 17 414 |
| 25= I3=3
+ 3 3 3 -3 I
| / / |
| I I
| 1o 1,12 7,4 1 |
| L ! 37373 373 3 |
[ / |
| 2 : 11 2 |
- Convert back into _
:_ 3 3 a mixed number /'? =3 § |
____________________________________________ J
[ T T T e e e e
Adding and subtracting mixed numbers different denominator Or..... Convert into improper
Using partitioning to subtract mixed numbers: 3 1 fractions to subtract
[ 2——1= 3
| 4 3 —=— 15=

|

|

|

N | | -
d

| - | — / / /enommator

| [ 11 4

: Common 4 3 12 12 12

|

|

|

|

3 1
2-1=1 -z
! ;‘ 34 Aﬁenominator
12 12 12 Convert backinto/'17 _ 5
a mixed number T T t3 o
\ 54— 12 12

12
- - d
o 0000000 —I__________i
| Your turn to practice: Calculate, partitioning method is easier and simplify: I gz (st o |
| Convert into mixed numbers L 1 L 5 [ LA |
I 11 Z Z= Z 2= €
N o= 6 1;+27 1) 1;+27 : ziz (v1 e :
I —v eI
2 Z= 7 13+35= 12) 1g437= . w6
7 i€
:Convertinto Improper fractions 4 3 4 3 I ov (e é (v :
4 - Jp— - jpp—
|3 3:.= 8 13+25= 13) 13+25= : Zy @ s €|
[ Y 61 |
4 4S= o 4l-12= 14 al-1l= SRR
| 7 | . 9 |
-g (6 &
1 3 14 I
L5 s? 100 53-23= 15 5i-23= I 2N
I A4 (8 slamsuy |







¥ Multiply and Simplify Fractions |6

Multiply an integer by a fraction:
To multiply a fraction by an integer, draw an array to help.

I
| |
| |
| Example: 3 9 |
| “x3=- e |
| 4 4 4 :
I Xa axc a aXxc |

cCX—= —Xc= |
b b b b |
: Multiply a fraction by a fraction:
| Use an array to help: Alternatively you could calculate like this:
|
| 5 = 3 6 3X6
I X Xg =
I . i 7 8 7X%X8
|
| 18
: \ 1 / ~ 56

18

: — % | @4 ¢ aXc
|
|
|
|

Sometimes it is best to simplify using product of primes before you multiply, e.g:
12 49 3Xx2X2X7X7
22 [ 21 49 18 _

_— —_— X —=

21 18 21 18 3x7x%x2x%x3x%x3
| Cj/\ED < T3 2X2X3X7X7
3 4 3 7 T 2X3X3%X3x7

2 3 7 2x7

|
|
|
|
|
|
|
|
|
|
|
|
X —= |
b d bxd |
|
|
|
|
|
|
|
|
X X X |
2 2 3 3 273 73x35:
_ _ _ _ 14
12=3%2x2 21=3x7 49=7x7 18=2x3%3 =1x1x1wgzld

I
I
I
I
I
I
I
I
[ 1
I
I
I
I
I
I
I
I
I
I
I
I

|

Reciprocals: I

The reciprocal is the number that we have to multiply by to make one. I

1 ) ] 1 . .1 :

5x— =1 Fivelotsofonefifth. 1T The reciprocal of 5 is 5 |

5]5fs5]5(5 I

T x5=1 ¥—___ The commutative law The reciprocal of —is 5 I

for multiplication! :

g ; —§X3_E E =1x1 =1 Thereciprocalofgisg :

X2 273 |

| Your turn to practice: | s Q:

| Calculate and simplify: I 5 -

1) lxs= 6 lxl- 11) What is the Iz e 77

| 3 38 reciprocal of 7 Iy @ 8 G|

: 2) 3x-= 7)) oxo= 12) What is the : . Lol

| 3) Ex 4 = 8) E X % = reciprocal of% [ ; or S1=% (EI

3 4 3 H

: 4) 4 : i 9) E;; = =13 13) \r/(\e/;at is the : : = : (ZI
| 5) —Sx-4= 10) —Xox 1B procal of J | .
| ;







Fractions Division

| Keywords and Phrases:

| Reciprocal - The reciprocal is the number that we have to multiply by to make one.
Unitisation - a mathematical term used to describe counting groups of the same number of things as single

| units. E.g g is 4lotsof§ or 4><%

5 % 1 =1 Thereciprocal of 5 is%

;11_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—===J
Ir Dividing a fraction by an integer: 1|
| Dividing by an integer is equivalent to multiplying by its reciprocal. |
| Example: Example: I
L1 11 1 1 1 !
-2 =-x= E+6 =Exl =& —=h=—X-— |
5 5 2 3 376 3x2x3 | a a b I
: 1 Don’t forget to _— 2 % 1 1 1 :
=T simplify before =5 =1x = —=
I 10 you multiply 2 3X3 Jll
|Dividing an integer by a fraction: |
| Dividing an integer by a fraction is equivalent to multiplying by its reciprocal. [
:Example: :
4 x> b - |
- == = a——=a X —
: 5 3 c b :
| 4x5 20 2 I
| -3 T3 3 |
IDividing fractions with the same denominator: I
|Using unitisation method works really well here. :
:Example: 4 2 . 1 , 1 I
—+—= 4X==+2X=
| 5" & " B 4 O :
I LR |
| W |
I 4 +-2=2 I
I |
g . . . . I
| Dividing fractions with different denominator: |
: Dividing a fraction by a fraction is equivalent to multiplying by its reciprocal. :
I
| What is the reciprocal ofg ? :
! |
| 4.2 _4 3 |
| E=§ 5 @ |
| _z 1 |
| 10 5
|
| Your turn to practice: | .
| Calculate and simplify: | z
| | [ASNC23 : 4
| | £ '
0 e 0 fei- w i IR
L2 3+1i= 7) 2+3= 12) 2+3= | G G
| ) 2 ! ) b2 ) 54 .77 | 21=% ar Z; .
: 3) E— 4-= 8) g—g 13) E_i— : . o T G
4) 16+-= —+—= 14) —=+— €
| ) 6 ° ) 5 180 )5 ox 2t % | v G Z (Z
L ) A= 10) —Z+—3= 1) =5 +7%= I ¢ G e







X or - Mixed number fractions |2

Multiplying mixed number fractions:
To multiply mixed number fractions, convert to improper fractions first then multiply numerators
and multiply denominators.

Example: 3 1 E Convert each number to

- X
4 3 / improper fraction first

3125 15 11x5 55 7
— X = = = — = 4 —
4 4 "3 3 > 373 4 %3 12 12

| |
| |
| |
| |
| I
| |
| |
| |
| |
| |
I

: Alternatively, use an area model to calculate |
| This method is very similar to how you would calculator 42 X 65 |
| Example: 1 1 1 |
| |
| |
| I
| |
| |
| |
| |
| |
| I
| |
| |
|

1=x2== 2 b 1 2 / Add up all of the areas
5 3 e =2+3+c+¢
5 6 Common denominator
—24 2424k toadd
15 15 15
1 2 +1
12
=2+ 1—5
i i Simplify, and your
1 ) T o
q= it e - T _ 5T 4— answersisgivenasa
. I 2 12 2+ 5 2 5 mixed number

| Dividing mixed number fractions:
| To divide mixed number fractions, convert to improper fractions first then divide using either “multiplying by
the reciprocal” or “unitisation” method.

Write this as an

Convert back into a

= 2_ o mixed number

|
|
| |
| |
| Example: 3 .9 1 _ Convert each number to equivalent calculation |
| g “2 / improper fraction first using multiplication |
| " !
| 3 51 1 5 3 1 51 5 51 2 51 2 |
bm=—" 2-== — P o=+ —» _x= = X =
I 8 8 2 2 8 2 8 2 8 5 2x4 5 :
| O
| What is the =E>< 51 :
: reciprocal 2 4X5 I
5 51
I of 27 =1X— !
| z 20 |
| |
| I
|

Your turn to practice:
Calculate and simplify:

| i
| ! :
| ! |
| !
!
- 2-x13 6) >+2: | |
!
| 1 1 2 . 41 I
B D152 ek s |
!
I 3) 2-x 31 g) 22+2% I %z 6 L
I | -1 8 —L (¢
) 25x22 9 22+1: | - |
6 3 3 €€ 8 |
[ , ) I = (¢ 7 (@ I
3 2
L8 2gx1] 10) 12+22 L e ko |

Slomsuy







| Keywords and phrases:

' Decimal - A number that includes a decimal point to represent values less than one (e.g., 0.75)
| Product - The result of multiplication

| Quotient - The result of division

' Convert - To change from one form to another (e.g., decimal to fraction)

| Convert Decimals to fractions:
' Use the place value grid to help:
| Example: convert 4.3 into a fraction.  Example: convert 3.45 into a fraction.

Decimals Decimals

Ones @ Tenths | Hundredths [Thousandths Ones @ Tenths |Hundredths [Thousandths

e 10 o0 1000 t 9 10 100 1000 345
4 e 3 = E 3 ¢ 4 5 = —
.- w - o I
I _____________________________________________ -
| Multiply decimals: I
: Example: 1.3 X 6.2 /y Step 2: Multiply the fractions. :
| Step 1: Convert each decimal into a fraction. 13 62 _ 806 ¥ H'lnt luse alr;a rg;dd |
| 13 62 EXE_W calculate 13 X |
: 60| 600 | 180 (1588 I
| Step 3: Convert the result back into a decimal. 20 |
I 806 _ 8.06 2l 20| 6 [+ 6 I
| 100 - 806 :
I ————————————————————————————————————————————— —
| Dividing decimals: }
: Example: 1.3+ 0.2 I
| Step 1: Write the division as a fraction. Step 2: Multiply numerator and denominator :
: <10 / by a multiple of 10 or 100. :
| 13-02 = 1.3 13 |
| e la = — Step 3: Now you have a number you can easily |
: 0.2 2 divide using bus stop or alternative method. I
|
I x 10 6.5
1 I
|L ZI 13.0 |
_____________________________________________ -
: Your turn to practice:  Calculate the following: : :
I I
| 1) 56 X 84 11) 5.6 + 0.8 | |
I 2) 4.6 X 9.02 12) 4.6 + 0.2 I |
I - I
| 3) 3.2 X 75 13) 9.02 + 4.6 s (o 0Tl (ot :
| 4) 0.06 x 0.9 14) 0.9 =+ 0.06 A EGI €9 26 |
. 522 81 600 8
| 5) 12.4 x 0.25 15) 124 + 04 | Tz UT seosl v |
: 6) 0.8 x 0.125 16) 0.18 + 0.4 : sy0 (91 T0 (9 |
. 1€ (ST 1€ (s
| 7))  6.03 x 3.1 17) 6.03 +0.3 IR S S o
| 8) 0.45 x 0.2 18) 0.45 + 0.2 | 96T (€T 0%Z (e |
. € (et zZ6¥'1¥ (z
: 9) 10.5 x 0.6 19) 10.5 + 0.6 : ., BOLb 0 |
10) 2.75 X 4 20) 2.75 - 0.4 siamsuy |







Linear equations - Formal Working

: Solving equations formal working — Addition
| You must always partition then use zero pairs.

Key Points:
Partition before zero pairs
Always show zero pairs
To isolate the x multiply by the reciprocal

If there is an unknown on both sides, make a
zero-pair with your x (or whatever your
unknown is) first, and then solve as normal...

I
| Solve: x + 5 = 7 Partition 7 Solve: 2x +3 =9 . itions Solve: 5x +2 = 2x +8
| % + 5= 7y Mo2+S 2x+3=9 imo6+3 ot 27+ 5x+2—2x+8
| x—l;/g 2+j sz;z_eJ;g éx+3x+2—2
: f Partition 8
| x_z 1 ] 3x+2_8 ‘mtob+2
I Multiply by the %2 2 3x + 6+
| reciprocal of 2/ x 3 j —-é
| Multiply by the 3x = 6
| reciprocalof3\ ;7 I x—
’ 3
| x=2
| -
| -
(I

Solving equations formal working — Subtraction
You don’t need to partition, just show zero pairs

I
I
I
: Solve:x —3 =9 Solve: 6x —4=-28 Solve: 6x -9 = 10x — 25
| x—+g|=4?3 —Jf —28 X —9 = 6+ 4x — 25
| I a —bX I_ o 0
: x =12 6x = —-24 8 = 4y —
| Remember to make zero pairs, and then x = = I xé 425 | +2§;
| multiply by the reciprocal to isolate the x... X = _4
| Multiply by the 16 = 4x
I reciprocal of 4\ 1 | ” 1
Key Points: X 2
| - 'Noneedto partition when subtracting. = X
: - Always show zero pairs =4
L To isolate the x multiply by the reciprocal |

| Your turn to practice:
| Solving equations formal working — Addition

|

|

| Challenge: |
1. x+5=17 6 2x+3 =13 B I

I 2. 15+x=24 7. 4x+1=17 ; 3%‘“_’;3:24 :
|3 x+7=12 8. 9+43x=27 ‘ yoo= |
[ 4 x+8=19 9. 18 =5x+3 3 15=t16 I
: 5. 4+x=21 10. 2x+1=5 2 |
x+6 |

: 4 =10 |
|

:Solving equations formal working — Subtraction 5. 7+5y=3y-5 |
| 1 x—3=7 6. 2x—3=5 6. 4y—-3=3y+1 :
| 2 x—11=15 7. 4a-5=11 I
| 3. 5—x=2 8. 7m-3=18 7o S =4 =3x—7 |
: 4. x—-8=20 9. 6k—9=15 8.  23p-3)=5p-1) |
LS 13=x—4 10. 3x—-2=13 JI
I iod s wiex o+ s=x o a=x s z=x o1 g-x g
| §9=x z 81=¢ £ v=x s e 14 oox 4 e 2
| 9:?:,c -? fiﬁ i i;x -f 9z =x z r=x Z e;x z
| asuajjeyd y=x 9 01 =x T §=X 9 i=x '[I

uonoesqgns uonippy
L osemsw o siamsuy







¥ HCF / LCM using Venn Diagrams -

_____________________________________________ -
: Venn Diagrams — Set Notation |: Filling in a Venn Diagram using prime factors |
I are collections of things :I :
| We call the things[elements| || Add common factors to the intersection |
| inaset are shown in { } |I 84 =®X®X@X® I
[ : I
| £ el RECEOZOZ02GA®) |
group that the elements of a set are selected from | Common factors |
I I
I This is called the [[aail) of A and B :I 2 |
F. Fof 1 |
I We write this as f A B || PF.of84 Q. of 1386 3 I
: It is a subset of A and of B |: 7 |
|
! ! 2%x3=6 |
: :: 2x7=14 |
This is called the of Aand B |
| — | 3x7=21
et £
: We write thisas[A U B | A B |: 2%3%T7 =42 |
| |I Add the remaining prime factors |
| |I to complete the sets |
| I
|. ____________________ Jl _________________________ .

Finding highest common factor (HCF) and lowest common multiple (LCM)

Using a Venn Diagram All common factors can be found Using prime factors

by finding the products of the 84 x 2

84 =2%X2xX3x%X7 prime factors that are in the
intersection.

1386 =2x3x3x7x11 The HCF is the product of all the 1386 X 3 x 11
primes in the intersection.

| |
| |
| |
| |
| |
| |
| |
| |
| PF. of 84 PF. of 1386 HCF (84,1386) =2 x3x 7 :
: .
| |
| |
| |
| |
| |

|

¢ The LCM is the product
\|\-— of the primes in the 84 X
union of both sets
1386 5\2x  \3p3K7 K1)

LCM (84,1386) =2x3x7x2x3x11

The HCF is 5 and the LCM is 90. What could the two numbers be? .. . . H .
' .. 5 is in the intersection, complete .. but not this solution because 3
H=2XIXBX5 the diagram using other factors of 90 would be in the intersection
PF.of ? PF.of? or PF.of ? PF.of ? PF.of ? PF of?

2x5=10 5x3%x3=45 5 5x2%x3%x3=90

_____________________________________________ |
i_Your turn to practice: :_ O€ pue oz :91|
|1. Draw a Venn diagram to show the prime factors of 56 and 700 [ 89;;';\'33,] .157 I

'2. Use your Venn diagram to find the HCF of 56 and 700 [ 00vT =INDT°€
: 3. Use your Venn diagram to find the LCM of 56 and 700 | 8C=4OH T :
| 4. By finding the prime factors, find the HCF of 56 and 84 : |
| 5. By finding the prime factors, find the LCM of 56 and 84 | |
: 6. The HCF of two numbers is 10, the LCM is 210. What could the two numbers be? | e Gos| - :

I SIoMsUYy







|
| Inequalities — Inequality tells us about the relative size of two values.
| Critical values — The value in the inequality, e.g

Keywords and Phrases:

x < 3 the critical value will be 3.
—2 < x < 6 the critical values will be —2 and 6.

Integer — A number with no fractional part (no decimals)
eg. —2,—-3,—-1,0,1,2,3,4,5, are all integers.

Symbol

>

v

In

Words
greater than
less than

greater than or equal to

»I =

BIG>m

The symbol "points at" the smaller value

less than or equal to

—

Representing inequalities on a number line

x <3

“x is less than three”

What integer values could x take? 2,1,0,—1...

=+ A

|
s

! I !
T T T
3-2 10 1 2 3

x>1 “xisgreater than one”

x<3

“x is less than or equal to three”

What integer values could x take? 3,2,1,0,—1...

x=>1

!
T
1 2 3 4 5 6 7 8

“x is greater than or equal to one”

What integer values could x take? 2,3,4 ... What integer values could x take? 1,2,3, ...
O » ® >
SRR R EEEEEREREERE E TP EEEE T EERRRE
—2 < x <6 “xisgreater than negative two and less than or equal to six” Key Points:
What integer values could x take? —1,0,1,2,3,4,5,6 ®@ <or> equalto
| Il 1 Il Il 1 IO 1 & L 1 L L L ? 1 L O <Or> NOT equalto

l 876 5 48 24 0 1 2 % 4 5 6 1 8
r_—_—_—_—_—_—_—_—_—_—______________________________________ ________________ _I

Solving inequalities

| Use formal working to solve inequalities, we use the same steps because they all of the same critical values
Solve 3x +1 < 10

Solve3x +1 =10

I Your turn to practice

I
: 3x+1=10
| 3x+1=9+
I a 1| 1
£
: ) 3x=9
] 1 1
: XEI;:E
X =
I
| Solb/e6x—4=2x0+1
| 72&+4x—4i2x+1
I
[ B I %
| @ 4x—4= +1
2
£ h|  +a
| I_% 4x = 5
1 I 1
| XZ )(E
: B 5
x0T g

3x+10<10 0
3x+¥<9+
II 1
3x <9
1 1
x§|><g
x<3

Solvebx —4 <2x+1

Z(I+4x—4f_f[;+1

In your books, draw a number line from -4 to 12 for each question.
I Represent the following inequalities on each number line

|1) x<8 7) x+7=10
|2) x <4 8) x—5<11
|3) 7<x<12 9) 7<x+4
[4) 0<x<4 100 74x=7
'5) —3<x<811) 2x=20
IGI —25Xx<613) 3x+1=10
L

13)
14)
15)
16)
17)
18)

0
4x —4 < +1
4| +4
4x < 5
o | &
4 4
5
X < 2
4x + 2 = 22
5x+3<18
2n—3=1
4a+3<3
2x+4=x-3
x—3<3x+7
a—3>3a-7

Solve 3x +1 > 10
3x+102 10 0

7]{

3x+1=9

1]
3x > 9

1|1
2 R

x=>3

I
I
I
I
|
I
I
I
I
I
|
Soh/e6x—422xgl-1 :
I
I
I
|
I
I
I
I
I
|
I

;&+4x—42?+1
—7x I_ i
0
dx—4¢ = +1
Y
4x = 5
1 I ><l
g 4
” 5
x > —_
4
I
' |
I z>v (61 I
§—<x (8T o =
I [—=x (p HEEEEE SRS |
| oS (o1 I
z=u [ ST XS e
: £>x (v1 ST B g |
§<x (€T .
I £€=x (zt o—0 F>x>0 |
0T x (11 -
| 0=x (o1 — CEISXS L :
€3 x (6
I 9T > x (8 I7>I|
| g=x (¢ . g5 x|
I







Division 13

Expand I
| Inverse - Inverse means the opposite in effect. The reverse of. —~ = I
| Factorise — the process of finding factors. 2(y+3) 2y+6 |
| Finding what to multiply together to get an expression. = I
| Division — There are lots of different ways of dividing, in primary school many children 215 :
: have been taught a “chunking” method and then the “bus stop” method. 31715 I

| Inverse of area model for division of large numbers
| This model is very similar to the chunking methods used in primary, but represented using an area model.

How do you decide which are the best numbers to use in your partition?

: 293 - 6 == Step 1:list the first 9 numbers in the 6 times table =6, 12, 18 24, 30, 36, 42,54, 60, 66, 72
x10
I ? Step 2: Multiply every number by 10 = 60, 120, 1300, 360, 420, 480, 540, 600, 660, 720
I
| 6 293 Step 3: Choose the best numbers from your list to partition 293
I B 5
| 40 +8 +3 =48
I 8
I 6 240 +48 +5 Step 4: sum to find the answer
I
| |
293

| There are two representations for this:

I
I
I
I
I
|
I
I
I
I
I
|
I
I
I
| Dividing negative numbers :
I
I
I
I
I
I
I
I
I
I

I Using counters to create an array: Using fractions as division:
. _~8_g "8 -8
| coreo=5F (-8)+ () =— =-(-2)x
| —4 4
L2 2 _8
[ ' = — =2x1
| 4
|4 m 4 . —2x4 -
| - 4
|
I A negative changes direction
| Factorising 5
N Using 3 x counters and x 2
I Factorise 3x + 6 6 unit counters, createa <« >
Step 1 - What is the HCF of 3x and 6? ﬁgfhnglfe;hat s
Factor pairs of 3x Factor pairs of 6 3

1% 3x 1%6

C NG

Id The side
HCF of 3x and 6 = 3 mode ke thi o show lengths are
— th t of algeb the answer.
HCF(SX, 6) 3 tiI:;nmmln of algebra 3 3x +6
L arsezaeen¥ |
I Your turn to practice —: “e—-9xz1 1 |
Calculate the following using (€ - '{)Z()ﬁ ?H |
| area model for division, I ([(i_ngz A
| leaving your answer as a [ @+0z a1 |
| mixed number fraction Factorise: [ s" III; |
1) 228+3 6) (+6)+(-3)= 11) 2x+4 I ¢ G
| 2)  528+3 7) (-12)+(=6) = 12)  10x+5 ' c o6 |
| 3) 528+4 8) (-10)+(-5) = 13) 6x—18 | e 6|
4 5243 9 (+15)+(-5)=  14) 18y-27x B e
: 5)  169+8 10) (—16) = (—4) = 15)  60x — 36xy | T :
|







¥‘ The Square and the Cube [

i_Kevwords and Phrases:
| Square number — Means multiply by itself.

I
I
| Squared - is often written as a little 2 like this: 4> = 16 Which says 4 squared is equal to 16 | 3 | I
| Square root - a value that can be multiplied by itself to give the original number. :
I
I

| Cube number - is the result when multiplying a number by its self three times. Square Root Cube Root

| Cube root — The inverse of cubing a number.

: Squares and square roots Key point Key point :
| 9 represents the area — Square root the area
| Example 3 of the square. ) 49=7 to find the side :
| 3 ><23 =9 — 48] 49 =7 length of the square. |
I 3 3*=9 ; Square root of 49 |
: 3 squared equals 9 equals7 (7 is the length of the side)|
| You need to remember the first 15 square numbers for your GCSEs :
| — 2 PRODUCT
| mrrnes b X5 =125 FRRCLET muctrLicand —* @ X @ = A%« gouare nuMBER |
Q SQUARE NUMBER |
| SQUARE ROOT |
| MULTIPLIER MULTIPLIER I
| SQUARE ROOT SQUARE ROOT |
| When the MULTIPLICAND and the MULTIPLIER are the same |
: number they are called the SQUARE ROOT Therefore -\/a X va =a va+c = |
: Cubes and cube roots Key point Key point

8 represents the Cube root the

Example volume to find the
27 = side length of the

cube.

volume of the cube.

Cube root of 27
equals3 (3 is the length of the side)

You need to remember the first 15 square numbers for your GCSE’s

|

I

I |
I |
I |
I |
I |
I |
I |
: CUBE NUMBER 3 +— PRODUCT :
I |
I |
I |
I |
I |
I |
I |
|

axXaXxXa=a
MULTIPLICAND _ PRODUCT MULTIPLICAND — CUBE NUMBER
CUBE ROOT 5 X 5 X 5 - 1 2 5 = CUBE ROOT
MULTIPLIER MULTIPLIER
MULTIPLIER MULTIPLIER CUBE ROOT CUBE ROOT
CUBE ROOT CUBE ROOT
3 3 3 —_
When the MULTIPLICAND and the MULTIPLIERS are the same Therefore - ya X yax ya =a
number they are called the CUBE ROOT 33 _
L a’ =a
'___________________________________________________________________________________________.l
Your turn to practice
Length | Square | Square | Length| cube Cube |
of side | number| root of side | number | root
a? a’ v

ole|eNan|s|lwni-o
Slele|Njo|jns|lwiN(~ o







| | Keywords and Phrases:
| Square number — Means multiply by itself.

I
I
| Squared - is often written as a little 2 like this: 42 = 16 Which says 4 squared is equal to 16 | 3 | I
| Square root - a value that can be multiplied by itself to give the original number. :
I
I

| Cube number - is the result when multiplying a number by its self three times. Square Root Cube Root

Cube root — The inverse of cubing a number.

Show that a number is a square root Example 2:
| Using product of primes you can show that a number is a square By defining the prime factors, show that 360 is
| number, by collecting pairs of roots together. not a square number
| Example:
| Show that 36 is a square number 360 36 =2%X2X3%x3Xx5x2

2%X2%x3%X3 . \\\ \/_—\/_X\/_X\/_X\/_XN/_X\/E

|
|
|
|
|
|
|
36 = |
|
V36 =vV2xV2xV3xV3 _ I
\ AN > V36 = @ \\//_JX\/_X\/_ |
V36= 2k 3 g V6= 2 x 3 xV5xv2 :
e ﬂ |

2 8 |

|

|

|

|

|

3 ™ V36 = 6 X \/g X \/E
L3 ) x
V36 = 6 So36isasquare So 360 is NOT a square
number as we have number as we have found
found that it has an that it does not have an
integer SQUARE ROOT. integer SQUARE ROOT.

| Show that a number is a cube root
Using product of primes you can show that a number is a cube
number, by collecting triple roots together.

I
I
I
I
: Example: |
| Show that 216 is a cube number 216 216 =2%x2x%xX2X3%x3x%3 |
| I
| 108 x V216 = V2 x V2 x Y2 xBxV3x /3 |
| " ~— |
| _ I
| Q@ . = - |
| 216 = 23 X 33 |
| o |
| . A N |
! 2 x 3 :
| So 216 is a cube
| V216 = 6 number as we have :
: found that it has an |
L integer CUBE ROOT. |
| Your turn to practice 1 I
| Show whether these numbers Show whether these numbers [ |
| are Square numbers by are Cube numbers by defining | 2qM) ST = SLEEA sr |
| defining prime factors prime factors | 3GnD 30N """ 9T6'ST = ZEOY/y L
I | aqnd 8T = ZEBS/y €I I
|1 64 9. 1000 | wmunwerioomss |
I 2 400 10 1728 I aqn) ZI=8ZLI/§ or I
3. 225 11, 5400 I ———
| 4. 840 12. 8000 | asenbs - 12 L)
| 5. 3600 13. 5832 I vees
l'6 1024 14. 4032 | m"bszjsn—bzs_‘gi Z |
: 7. 441 15. 3375 | sienbs - ¢ z |
I 8 810 I asenbs - g 1 I
I siomsuy |







Standard form

| Keywords and Phrases:

| Standard form - A general term meaning "written down in the way most commonly accepted”

This common way depends upon the subject and country, in the UK we use "Scientific Notation" 5326.6 =
Standard form can also be referred to as standard index form.

Digits  Power of 10

5.3266 x 103

_____________________________________________ i
| standard form: 1]
: To be in standard form a number must be written as: ax10™m where 1 < a <10 and misaninteger I
| Using a number line can help, as per below: :
I Eg Billion Million Thousands Unit Decimals I
| Convert 5 000 000 |
: into Standard form Hlerl‘i‘:;-.Esd ITen Billions|  billion u“?;:: M;ﬁgns Mci::;;sn T::::;::g thol::nds Thousand | Hundreds Tens Ones @ Tenths [Hundredths [Thousandths |
| =5x 10° 104 100 | 107 10° 107 ) 10e N g5 [ 107 10 102 10t 10° ¢ 10! 1072 1072 I
| 100 00000000}0 noaoof 1000 000 \100 000 | 10000 | 1000 100 10 1 ¢ E = :
| |  5/0/0 [0 ]0]0]0¢% |
| 44— For these types of numbers use the You will also need to know |
| E.g:2750000 = 2.75x 10° most significant number |
how to convert numbers
: Standard form is also used for really small numbers: from standard form into |
L E.g: 0.004 =4x1073 0.00000012 = 1.2 x 1077 ordinary numbers JI
r--~- -~ - -~ -~ - - - - - - - - - - - - " """ """ 7”7/”7/ 7”77~ a1
| Adjusting into standard form: I
| Sometimes a number looks like it is in standard form, but it is not. You need to adjust it into standard form: |
I E.g: 2 This number is not E.g: 5 This number is not I
[ Adjust 12 to be in 12x10 in standard form /0'00012 X 10 in standard form :
| standard form: Adjust to standard form:
| 12=1.2x10? Standard form 0.00012 =1.2x 107* Standard form |
: A 12x100x102 | =12x10° o 1.2x107*x10% | =12x 10" :
. I
| Ordering in standard form: :
| Example: i i i i
ple: Put these numbers in order of size, starting with the smallest? |
I
I
: 12.2 x 102 1.22 x 105 122 x 1073 0.00122 x 107 |
There are a few ways of ordering with standard form. I
| Order by converting into ordinary numbers: Or convert them all into standard form: |
[ 12.2x 102 = 1220 2nd 12.2x 102 =1.2x 10®  2nd :
: 1.22x 105 = 122000 4 1.22x 105 4t |
-3 _ 1st
| 122X 1077 = 0.122 ° 122 %1073 = 1.22 x 107! 1st |
| 0.00122 x 107 = 12200 3rd 0.00122 x 107 = 1.22 X 10* 34 :
: Smallest 122 X 1073 12.2 x 102 0.00122 x 107 1.22 X 10°  Largest |
: Your turn to practice : |
| Convert these numbers into standard form: Convert these numbers into ordinary numbers: | |
| 1) 80 000 6) 0.04 11) 5x107 16) 3.2x 10_2 [ Sﬂt{zggg:g Eg: :
12) 9000 7)  0.000 000 005 12) 9x108 17)  2.9x10° X | w0 (o
13) 410000 8)  0.0234 13)  3.7x10° 18)  3.167 x 100 | sy oy |
1 19) 1.115x 10* |
l'4) 4600 9)  0.000 0023 14) 2.8x10 : oooss (1
| 5) 450 10) 0.0067 15) 9.9x10° 20) 1412 x10 I 000000002€ (€T |
| I 000000006 (et |
| Order these numbers from smallest to largest: | i esop. |
: 20)9%x 105 9x10° 9x10%2 9x 107 : S G
| 22)3x10° 3x1073 3x10% 3x107 =TT~ “xs &
| 23)2x10° 5x10° 9.2x10® 6.3 x103 | 000 01X OLxEw 0008 (G OIXSY (5 |
| 24)4x107 7x10* 3x10% 5x107 | Gixze frxeo Wrxs wixe ?‘Z Dty G :
4 3 OTXE OIXE ¢ 0IXE ,0IXE (22 (0I%x6 (T
| 25)83000 8x10* 8.3x10 8000 | ouxs”sorxs 0rxe Wixe Gz oixs (|

l | sIaMsuy

—







| Keywords and Phrases:

exponent

: Exponent - Exponents are also called Power? or Indices or Index. (°';I”g§u’fér) \/ In this example:
The exponent of a number says how many times to use the number 2 82=-8x8 = 64
in a multiplication. o 8

Base number — In the example of 82, 8 is the base number. base

Evaluate — Work out the answer

Simplify - To make an expression, equation, or fraction easier to work with by reducing it to its most basic form

I 27 We read this as

I Exponents Special cases:

An index of 2 can also be read as squared 32

[ . "2 to the power of 7" An index of 3 can also be read as cubed 43
:_2 =2X2X2X2X2X2ZX2 An index of 1 is not written 41 =4 |
| ::._—::::::::::::::::::::::::::::::::::::::::::_,
Fractional bases: Exambple: 2 I
I If the base is a fraction, we put it in brackets: P 2 _ 2 % 2 . 4 :
: 3/ 373 o |
I I
| Decimal bases: Example: Evaluate 0.23 |
If the base is a decimal, turn it into a fraction, 2 8 I
| then it is a fractional base: 0_23 — 1_0 — m = (0.008 :
|
|
e 4
r— = — = — == 1
| Negative bases: Example: Evaluate —23 I
| If the base is a negative number, we put it in I
: brackets: (_2)3 = —2X—-2X-—-2= -8 :
[ I
| When is the answer going to be a positive or negative number, given a negative base. |
| I
: If the index is odd, then answer will be negative (_1)5 =-1 I
I
: If the index is even, then answer will be positive (—1)82 =+1 :
L e e e e e e e e e e |
: Your turn to practice : l6r6z- (1 SL8TZYO (2T :
I 12 8)  (05) 18) (-2 | oot (9z  Ses00  (TT
: 1) (E) , , : vyI29z0 (ST wr ot |
I 3 9) (0.2) 19) (-3) I osr0t (e 800°0 (6 :
| 2 (5) 10) (L1)? 20) (-1)° L mw w6
. — L
| 3) (E)l 11) (0.25)? 21) (-0.5)? | veot (ez 98 I |
| 6 s s | szo  (1e oot (9 |
| 2 12) (0.75) 22) (-4) | e |
NG | :
I ) 8 13) (1.5)? 23) (-2.5)° | (z- (61 5 (s I
Cs (@ 14) (0.6)" 24) (-1.2)" | vl 2 g
| 3 15 1oy 55 0.8) | SeoossTZT (LT 0 I
I 6) (i)z ) (1.2) ) (0.8) I 6v0650 (9T (&g
: 10 16) (0.9)° 26) (-10)? : 8zLT (ST 2 (¢ :
%9
L9 (9)2 17) (1.05)* 27) (-3.1) | 96210 (v e |
I 7 I stz (et T T
.- - - ___ e Siemsuv







Exponents

|
Exponen
0 Pt o calld Powers o ndices
The expone s
nt of an e POW ———
number i umber says h ers or Indic el
Bas in a multiplicatio ys how many time es or Index. e o
| 2ase number - In th - s to use the (or index w _____
ITVl_I .:::::_e_example of 82 8i or power) P In thi __i
| ultiplication r ———m——== _'S_the base nu is example:
| ule of Exponents: - ::::ni)e_r 8 82=8x8 = I
St —_——— 8 =64
| 93 [ 71' ——:::__thSe |
4 ===
I XZ =(2><2><2 —_—_—_— === I
| l Y )'x1(2X2X2x2)| 2% % 28 =244 __::::::__!
I 3 Y J _——
=27  couldwe 4 =27 m |
LE__—__—__ _W"mngir — [khzuc'ai::.\:[r;;:?r;Vi‘tlhc’"t a X an —_ am+n I
[ ivision rul_ —_— in full? For this rule I
————— t
| e of Exponents: —— numbers m o work the base I
27 - == ust be the s
I 27 2X2x2X% R R R S R RS ame. I
I 237 2x2x2x2 Coild wie ik = === I
I 2X2x2 W”“"g“ﬂutrthoalgaﬁzea".sw?'wimout 27+ 238 =273 —_—— = I
I 7 _ ulation in full? - =
I R :;xlxlxz'* = 2¢ 1|
T X5 X \ B
I |2 '2 2| lZ X2X2xX2 m m I
:_—____— — 3 L{_ . a™ +at = a I
erobaponent: =
I iel'OhEx onent: —————— . aTL a n :
nything t el g et or this
lr_—__— g— 0_t|f power of zero =1 —_—— == nu"“bergunI;3 to work the base I
M - ST ust be the sa |
| Multiple O s =1 me.
| perations: oo 0 Pl S S I
- ——
| S . e e a = 1 —_———
| 'mphfy 85 X 82 3 P al = |
| Using the multipli X 8 2 oo oo a I
I tiplication law Simplif 8%x8> ———————
| g5+2+3 PiTY 3 !
L = 810 8 |
— 2
st 82x8> 87 :
rackets rU|e_ _____________ 83 - _— —QqQ7-3
| (24)3= 24 of EXPOnents: ________________ 83 8 = 84 :
seotwponens
e |
' T e |
I :l(z x - 12 (2hH)3=24%8 - —____—_J
2x%2
I L x 2) X (2 |
| \ X2X2x2)X \ =212
I 4 i |
J |
L_ =912 4 |
r— e &Q,”I,d“{eWorkoUc h 4 (Clm n: n
: Your turn to Dr_act_icz — i"ﬂﬂhfﬁcﬁ.iﬂiﬁfﬁﬂﬁ'_!"”‘ Fz A (Cl )m= anm :
________ r thi
| 1) 2*x23 R ”Umb:esrsrme to work the base |
1 2) 1 11) 2° =+ 27 3 ————————— must be the sam |
3 )(32 A = 2 21) 23x22 )8 —___I:: _____ e. |
| 3)  52x5! 12) 2 21 ) (22 e
1 B
| 4) 43x4? 13) 34 22) 3* 29) (32)3 | s (|
5 5% + 57 3 ) 6 < G|
| ) 6'x 62 14 46 x 31 30) . | ZL ELg 0T o |
5 2% ) = 23 2 sp | P
2
| 7) 22 x 33 1 15) 6> + 6 ° 31) (47%)3 | o€ (e v (1 |
x 2 5 ol (€€ & (v
| 8) 5'x2? 16) 27 . o4 24) 4 | : ’ I
9 2% 2x3  17) 3+ 2 e S 5o
19)  22x2%x27? ) 3°+ 37 63 . (re < (IE |
| 10) 2 10-3 25) X6 33) (25 4 I (og o€ o1 |
| 32x 37" x 3% 18) 62 ) | 9§ (62 z (Zé |
10-5 ° (8 €
| 19) 272 =+ 2- 26) 24x22 34) (373)? I ot (LE £ el (8|
L + 2" 272 |z €x
______ 20) 56 . £-3 35) 2 | 9 ¢ € X ¢l ( |
_____ 5 S (10%)3 z (st 5 9
_____ 27) %32 [ of (ve € (s |
______ 3 36) (7%)° | s (ee A
_______ | ¢€ (ez e g !
I iz (12 €€ (z |
o sC (|
— — — Nl







| Keywords and Phrases:
| Perpendicular — At right angles (90°) to
|
|

L S
e s s s s s s s s e e e e e e e e e e e e e e e e e e e e e e
| Key Formula:

| Area of a Rectangle = Base X Perpendicular Height Area of a Parallelogram = Base X Perpendicular Height

Perpendicul
Perpendicular Height A=bXxh Height A=bxXh
Base
A rhombus is a parallelogram with four equal sides.

Area of a Trapezium = Half the sum of the parallel sides

a X Perpendicular Height rea of a Triangle = % X Base X Perpendicular Height

I
I
I
I
I
I
I
I
Base This formula also applies to a rhombus. I
I
I
I
I
I
I
I

a+b
Ay
h 2 1
1 A=§xbxh
A= E(a +b)Xh
I e N |
r— T T T T T T T T T T e e e e 1
| Example: Find the area of this triangle. Example: Find the perpendicular height of this triangle. I
| State the formula first! 1 |
I 1 A= 5 Xbxh I
A==XbxXh
1
: - i hm A0 m? 20=5x10xh :
| =5 X8x5 20=5x%h |
A———- — = =
: 8 cm =4x%5 Always give the units! 10 m ) z I h 4 I
= I
| =20cm? h=4m I
| Example: Find the area of this trapezium Example: Find the perpendicular height of this trapezium. |
| State the formula first! (a +b) |
I / 10 m X h |
(a+b) 15+ 10
I 1zem assgwd 200 - : X h |
| Bem  (12+8) A=Ehtm Z |
I =% 10 400 =25xh I
;14 =
: 10 cm =10 x 10 Alwaysgive the units! 5m 16 = .I‘! = :
| =100 cm? ok |
L I
[y S = o
I Your turn to practice |
| 1) Calculate the area of these 3) Calculate the area of these 5) Calculate the area of these |
| shapes: shapes: shapes: I
| (@ ®) @ ®  12mm @ em, |
[ 12 mm = N S I
| ' 5 & . |
E cm,| S5mm LS |
I & ' I
—— wy > = b ———
| 13em ™ Tom |
| v
| 2) Given the area, calculate the 4) Given the area, calculate the 6) Given the area, calculate the| — — — — — JI
| missing length: missing length: missing length: I I
| (a) area = 42cm?  (b) Area = 67.5 cm? (a) Area = 72em? (b) Area =225 mm? (2) Area=48em?  (b) Area=72emt | T I
! Som, gcm wwiz, (q
| 1\ 4\ o6 | B
wg=q(q
| h I wog =1y (e (¥
| R VI MU (9
| Aw0z(e (€|
| T 1lem | wsL=4 (q
[ I wa9 =1y (e @ |
. ww
| @draustinmaths.com I wgg;Ig !

Slamsuy I







Collecting like terms 20

R . ) X 2 Coefficient Variable I
| Like terms - are terms whose variables (and their exponents such as the 2 in x“) are the same. % |
E.g: 5x 7x —x 12x are all like terms because the variables are all x 4y ~ 7 = 5 I
Coefficients - A number used to multiply a variable. b \ A I
l E.g: 6z means 6 times z, and "z" is a variable, so 6 is a coefficient. Operator Constants |
Py i ey i i, i B i iy, i, i e iy R o ety iy, B, i B i i, ___T__=
: Collecting Like Terms — Linear expressions :
. Atermiis separated by a (+) or (=) sign in an expression. When you collect the terms you are adding them !
| together. Like terms have the same variable such as x or y !
|
|
|
L 4x +3x = ®®®® 7x Or using a bar model :
1
|
|
. 8x—3x+5x= (+8x)+ (=3x) + (+5x) = _» | —3x !
| ,
1 0 |
: OEOOED@EDE | 10 \ |
QXX | | 10x !
|
! \
I -_-;-__;_]'
| Key points - Quadratics:

| Collect like terms - Quadratic
| Example 1:  4x2 + 6x — 3x + 2x%2 = (+4x%) + (+2x2) + (+6x) + (—3x)

We could use counters to represent this: We could use bar model to represent this:
Like terms

(+4x2) + (+2x2) GIGIGIG)

O [ 4 [2a” |
(+69) + (-3%) @%@@@@ M} 622 + 3%

Example2:  3y%? —2x —5+4x —4y?+6 = (+3y%) + (—4y?) + (—2x) + (+4x) + (=5) + (+6)

Like terms \
(+3y2) + (_4}72) -3 2 _yz
0
Like terms
(—2x) + (+4x) _ 2
oA
Like terms
(=5) + (+6) —
] J
| Your turn to practice | gy el
| 1) x2—y? 4+ x? —y? 6) 3x2+ 2x2 +3x + 4y +y? —4x +3 | EL R+ s €
| 2) 3x2 + 2y% 4+ 2x% 4+ y? 7) 5y% +3x%2+ 2y + 2y? + 5y — 3x | e e §§|
| 3) 3x2 +2y% — 2x%2 4+ y? 8) 4x? +2x + 2+ 5x% — 6y* + 11x + 2y* — 15 | 2+ o8 €
| 4)  —3x2+42y% —2x% — y? 9)  —7x%+7x+3x%+ 7y —10x + 3y | zkxsl o (€|
| 5) 2x2+x2+y?+y?+2x2+y? 10)  2x% —3x+3x% +2y% +5x + 6y% + 2y | ;,éfig §$|







BIPS and Substitution 21

| Keywords and Phrases: [
BIDMAS or BIPS - BIDMAS gives us a rule to follow for the order of our operations. |
Formula - A formula is a fact or rule that uses mathematical symbols. Has an equals sign and at least two I
different variables. I
l Substitution - In Algebra "Substitution" means putting numbers in place of where the letters are _!
e el gl el ettt e el ettt gl
BIPS Since we can always rewrite a division as a multiplication :
| Sometimes referred to as BIDMAS. and a subtraction as an addition, we are going to use... I
o : |
I I Indices N - Indices I I
DM /Division/MuItiplication\ v e / Pigdiicte \ p |
: AS / Addition/Subtraction \ / SUTE \ S :
| |
I Calculate these by working left to right: Calculate these by working left to right: I
1 |
:2+4—3W2+4+(—3) ZON A+ 2 e 20X 4K |
I We have turned this into an We have%med this into an I
addition of a negative and so now multiplication by a fraction and so I
I we can use the commutative law. now we can use the commutative law. I
I 2 B 3 + 4 sl ol 2 + (_3) + 4 20 e 2 x 4 Alternative calculation 20 x = X 4’ I
I 2 I
_____________________________________________ -
| Substituting into a formula  Work out the value of —I Example 2: v =u+at :
I Example 1: y =7+ Substituter =3 andl = 5toevaluatey | Evaluate v when [
[ | u=10,a=-4t=6 |
: Bar model method Formal method | |
| Step1 I
| Stepl _ ep =
| State the formula y=r+l : State the formula v=utat :
I | |
Step 2 : =345 | Step2 _ _ |
: Substitute in values I Y | Substitute in values v=10+(-4)x6 |
I |
I | v =10+ (—24) |
I Step 3 y=28 | Step3 I
: Use BIPS to solve g | UseBIPS to solve v=—14 |
| | |
I I
I'::________::________::________::________:I:________::________::________::___I
| Key misconceptions: / Just x is squared

| Evaluate 3x? whenx = 5

|

|

|

3x%2 = 3 x 52 3x2=3x52 :
|

|

|

Il Il
N =
N
o [¥]
T
N W
1 X
N
ol
w
X
=
=
wv
o
c
Q
-
o
o

10) (12 — 2)*—(47 + 3?)

g g S g S g g g
| Your turn to practice I_ [
:1} 4+4+1x5 11) Ifa=6andb=2 12) Ifp=5andq=-3 | :
I 2) 6+-34+9 find the value of: find the value of: | o ?Iq“ Zs(-e(a 901(2($ |
| 3) 6x(5-2) a. a+b a. p+q I 8T b v 03(p |
14 36-2+32+8 b, 3a+2b b, 2p+5q | vemise
| 5) (16—3)+28+2 c 5h—a c 6p —q | 1217; :g|
&) B+2xd) 4 2d—6b 4 4p?—2g : o ul
| 7) (5-12) L pa | 957 s |
| 8) 6 x 32 €. 3@ e 5 I 8¢ w
: 9 —11-50++25x2 P2 . @pi-g | i Ei :
6 T
|







¥Changing the subject of a formula

i_Keywords and Phrases:

| Formula - A formula is a fact or rule that uses mathematical symbols. Has an equals sign and at least two different

| variables.

| Subject - The "subject" of a formula is the single variable (usually on the left of the

| s=ut+§at

s is the subject of this formula

) to which everything else is equal.

S

—

y is the subject
of the formula

y=r+I
Make r the subject of the formula:

|
[
[
[
[
|
: y=r+
[
[
[
|
|
[
[

b is the subject

b=2r+1

of the formula

Make r the subject of the formula:

-1 l b—l: 2r -:[ll Or can be written like this:
— 1= T is the subject b—1
Y r of the formula b—1=2r r= T
=y—1 +2 +2
b—1 . 7 is the subject r = —(b — l)
T =T  ofthe formula 2
e e e
| Changing the subject of a formula — using formal methods only: |
| Make x the subject of these formulas:
| " X 3) _x+5
[ y = 3x —/ Y= E ‘:/3 y =
I -
| 47 7 3 3 % 3 '3
: x
| y+7=3x y-3=3 33’=x75
: 3 +3 ) x 2 -3 5
I
+7
: ysz 2(y—3) = 3y—-5=x
| II
I 2y—6=x
-

| Your turn to practice

Il) y+w=c
2) y—2g=n
3) 3y=c
4) ay=w
5) Y- w

c
6) c=y—k

- __

| Make y the subject of these formulas:

Make x the subject of these formulas:

7)
8)
9)
10)
11)

12)

4x+c=w
dx—t=18
2x+2y=P
y=xZ+s
3y=4x+1
x+t
—=2c
m

I

I

|

I

| 1—woz=17x (zT
| x:; (TT
: tza (o1
A
[ J;,—SZX (8
I 3—M=x (L
| £=23+2 (9
| m=4£ (g

o4

| ;S— (v
I =4 (e
|  bBz+u=4 (T
| m—o=4£ (1
| slamsuy

_______ -







| Keywords and Phrases:

| Quadratic - The name Quadratic comes from "quad" meaning

I square, because the variable is squared (like x2).

L

The standard form to see a quadraticis: ax? + bx + ¢
Where a, b and ¢ are known values, a # 0.

rExpanding a single term over a bracket (Quadratic):
| Expand 2x(x + 5)

Using algebra tiles

I TTTT]
. zx

Using area model

X

+5

2x?

+10x

2x(x +5) = 2x% + 10x

Factorise fully 4x? + 6x
Area Model

If the area is 4x? + 6x, what can the side lengths be?

Find the highest common
factor of 4x2 and 6x

E@EE

2x

\Zx

Sa

5

This is a quadratic curve

This makes it quadratic

+3x+3=0

Expand and simplify 4(2x + 7) — 3(4 — 3x)

4x]

_|_

3

4x?

6x

2x +7
8x? 4 28x
8x2 +28x
9x2 —12x
17x% + 16x
4 —3x
—=12x  [+9x?

4x(2x +7) — 3x(4 — 3x) = 17x% + 16x

X

+a

Answer

Answer

Write answer out

of area model
=x?+ ax

Factorise ax + ab Putin bracket

Answer

Answer

Highest
Common
factor
answer

ax

+ab

Write answer out

of area model
=a(x +b)

— i — — — — — — — — o e e et

| Your turn to practice

Expand using area model

2x(x + 4)
3x(x — 2)
2x(3x + 1)
5(2x — 3)
—2x(x +7)
—3x(3x — 2)
~x(x +6)

x(3x + 2y)

10)
11)
12)
13)
14)
15)

16)

4x(x +5) + 2x(x + 4)

2x(x —4) + 3x(x + 6)

5x(2x + 1) + 4x(4x + 3)

3x(Bx—7) +x(2x+9)

2x(3x +1) —x(6x —3)

7x(3x +5) —5x(3x — 4)

2x(9x — 2) — 6x(5x —9)

4x(5x +3) — 3x(2 — 3x)

Factorise using area model

17)
18)
19)
20)
21)
22)
23)

24)

x? + 4x

2x% + 4x

4x2 + 4x
—4x? + 4x
—4x? — 4x
—4x%y — 4xy
3x?% + 6x

6x2% + 9x

(¢ +x2)xg
(z+x)xg

(1 4+ ) Lxp—
(T + X)xp—
(T —x)xp—
(T + X)xy
(z+x)xz
 +0)x

X9 + ,X67
X0S + ,XZ1—
XSS + ;X9

xS (€7 |

XCT — X111
XLT + £X9¢C
X0T + XS
X8T + X9
AX7 + ,x¢
x¢ + zx%
X9 + X6—
XYT — X~
ST — X0T
XT + 2X9
X9 — ,X€
X8 + ,X¢







Expand a Double bracket

4) 4+x)(x+4)

9) (4—x)(x—4)

14) (4 +x)(x — 4)

€ 9
X% or

ST+x8+4,x (7 I

r _________________________________________ |
I Keywords and Phrases: I
Expand — Means to multiply out the brackets, using algebra tiles or an area model. [
Area model - A model used for multiplication, each rectangle represents an area, the side lengths are the question. I
I The area is the answer. I
" Expanding double brackets - both positive: 1
I Expand (x +4)(x + 5) |
| Using algebra tiles Using area model Collect like terms 4x + 5x = 9x :
|
| I 1] o X L 5 / [
I
: =x%+4x +5x + 20 |
[ I
I x x? +5x =x% +9x + 20 [
[ I
[ I
: +4I +4x | +20 I
.. _ T —_—_— I
r Expanding double brackets - both negative: _i
Expand (x — 4)(x — 5) |
I Collect like terms
| Using algebra tiles Using area model (—4x) + (—5x) = (—9x) I
I X . I
| — X . =5 / |
I
: =x2—4x —5x + 20 |
| I
| x x? —5x = x% —9x + 20 |
| I
| Multiplying by a negative changes |
| the direction. |
| —4 —4x +20 41— (—5) x (-4) = +20 |
. .. . —_——— I
| Expanding double brackets - one positive one negative: 4° |
I Expand (x — 4)(x + 5) Collect like terms _492. } =x I
) . ) Using bar model +4/AC X I |
I Using algebra tiles Using area model and zero pairs 7 I
|  mamam x +5 / |
— e —>
I
: = x% — 4x + 5x — 20 |
I
: x? +5x =x2+x-20 :
| |
| |
I 4 —4x —-20 I
| I
: ° '
I
| |
:_ 4 zero pairs JI
| Your turn to practice I I
I Expand the following using the area model, and collect like terms: I € 9 9+xL—zx (8]
I | g ¥yt (ST sr+ag—,x (£
I D) (x+2)(x+4) 6) (x—2)(x—4) 11 (x—2)(x+4) | T ?” 8HX9 =X (9
: 2) (x+3)(x+5) 7) (x—=3)(x-5  12)(x+3)(x —5) : Si_xg_zx Gr o frxgeo gsl
_ 9T +x8+ ;X (¥
;Y oG+ 8 (x-6)(x-1) 13)(x—6)(x+1) | BN (T gl it (5:
I |
I |

5 (x+)E+2)

10) (x = H(x —2)

15) (x =D +2)

91 —x8+ x- (6

8+x9+,x (T
Slamsuy I







Factorise a Quadratic

_________________________________________ -
pand_ |
| Factorise — Factorising is the process of finding the factors. +2)x+1)= 2% 3x +2 I
Factorising is the opposite to expanding. \T‘/ |
| Coefficient - A number used to multiply a variable. E.g: 6z means 6 times z, and "z" is a variable, so 6 is a coefficient. |
| Factorise double brackets - all terms positive: .. 1
| Factorise x? + 9x + 20 o —a-s |
: Multiply to x |
| make 20 |
I
I 20 ! |
| ‘ ! !
| 1x20 +4 4 2 I
| 2x10 Which two factors / H| I
| 4| sum to give 9x - |
| & x2+9x+20 = (x+4)(x+5) |
L |
|r Factorise double brackets — Negative coefficient of x: X _4_ _i
| Factorise x? — 7x + 12 |
| Multiply to |
: make 12 :
I 12 :
| 1x12 |
| —-1x-12 |
i 2%x6 Which two factors :
| —& X5 sum to give —7x
| 3x4 |
I X2 —Tx412= (x—3)(x—4) :
e o e e e
| Factorise double brackets — Negative constant: | Factorise double brackets — Difference of two squares: |
: Factorise x2 — x — 20 : Factorise x2 — 25 :
Multiply to /' | -
| Multiply to I
| make —20 | DV' |
| ] make —25 |
=20
: x { —25 |
| ~1x20 | //\\ :
| 1x-=20 | —1x 25 |
| —2%10 | 1%.—9C |
| 2x-10 I I
| +4 | |
| @ | +5 |
| |8 ] I
| . /V 1 : |
Which two factors Which two factors
! sum to give —x P _ (x+4)(x —5) : sum to give 0 / (x+5)(x—5) I
:_ x*—x—20=(x-5)(x+4) | x2—=25=(x—5)(x+5) JI
| Your turn to practice | Or-x(@-% (01|
I I L-0@C-%x (|
'1) x2+4x+3  6)  x2—4x+3 11) x*-7x-18 | G-9G-9 &
: 2)  x?+6x+9 7) 2-9x+8 12) x*-3x-18 | E-0a-9 (o
I 3) x2+6x+5 8) Z_4x+4 13) x?+17x—18 : (€+0)01-%) (I F+X)F+X) !
(4 x2+7x+6 9) xP-9x+14 1) x2-x=-30 | GH00-0 61 0+00+0 ?:
2 2 _ 2 _ 7 1-x)(8T+x &l (S+x0)(T+x) <
I 5) X< + 8x + 16 10) X 12x + 20 15) X 7x 30 | (E + x)(9 _ x) (Z[ (E + x)(g + x) (Z I
| | @+x6-x Gr (€+00+x) (7]







Surface Area 26

| Keywords and Phrases: |
| Surface Area: The total area of all the faces or surfaces of a 3D shape. I
| Face: A flat surface on a 3D shape |
I
I

| Net: A 2D representation that can be folded to form a 3D shape
Units: Surface area is measured in square units (e.g. cm?, m?).

—
Net of a cuboid Net of a
Triangular prism

. Front face area: 2 X3 =6cm?

. Back face area: 2 X 3 = 6cm?

5cm  Middle face area: 4--322@55?--.;

=10cm 5cm

10 X 5 = 50cm?

|
|
|
|
|
|
|
Perimeter=3+24+3+2 |
|
|
|
|
|
|

W98 t4

* U094 (T

: Corbettmotths sIamsuy

2cm Total Surface area = Front face + back face + middle face
=6+6+50 =72cm?
l:::::::::::::::::::::::::::::::::::::::::::::__I
|
: Middle faces 22.4 X 10 =224 :
| =24 72 72 8 |
| Total surface area |
| =24 10 |
| =24 +24+4 224 = 272cm? |
8em . ->
I anrce:s?Af/ill:lrEZttﬁz(iab;cek The perimeter_——¥ Perimeter I
I of the front face =22.4 I
L |
| Your turn to practice :
| Calculate the surface area of the following 3D shapes:
HINT units need to be the same I
) 2) 3) a) '
: 2m 9mm :
2cm lcm I
: # 10cm 3m lem |
| 5cm 3cm 2.5m 8mm |
: _den. |
| 6 & |
| | . t2em W92 (¢ |
' Shems | = 9919 (9 |
| il |7 A uwozer (s |
| h 0y gem  ° gy (|
: AuoLE (€ :
| I
I
I







