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Expressions

AN N v ]

Y
2r w+r

Always simplify

l+y+l+y=2i+2y the expressions

@l+2y)—(2r+w+1)
I =l+2y—2r—w
) —
wf— — ) “ z
y—w

B—(r+10) N v

= Bl
| Brackets allow you to group different variables together
—_— [
| Total = 19 I
| Part-part whole bar model | I
: Jessie gives her brother 12 chocolates. She has 7 chocolates left. ! ) |
| Draw a bar model to represent this situation. ‘L 12 z :
I
| How many chocolates did Jessie have to start with? Brlher,s JQLE_S :
| o _
|l - - - - -
| Comparison bar model velon | 500g |
| A melon weighs 500g and a grapefruit weighs 270g less. ¢ .. 2308 = Tl

: Draw a bar model to represent this.
| How much does the grapefruit weigh?

| 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?

+7
Jane: | X I +3 |'—" B‘ﬁ x+x—2+x+5

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

Yuri:
Peter: x +7 3x+3
| I I Zach I X I —|—5 I

|_________________________________I _____________
Your turn to practice: | I ——

1) James has 15 sweets. Lucy has 7 2) A child ticket to the 3) Ad.small parclel W?iﬁhzg grams. /';‘1 | oS +xp mipany

fewer sweets than James. Max has cinema costs £c. An medium parcel weighs 50g more than e
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. o 496 = (o

: Draw a bar model to represent the | 3L =2y +9€ = (7)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 we|ghts. of the 3 parcels. F”_‘d an | 1oy3a803 e 5199Ms

altogether? and 2 adult tickets Z’;"r’c'zls:'m for the total weight of the 3| 6€ e 219y ‘syams g sey AonT (T

|
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¥‘Linear equations - Bar Models

.
|r Equivalence bar model This is an equivalence bar model |
: = | 3 and represents the calculation: :
| 10 7+3=10 |
I It could also represent: e v 0 |
| ______s%7=1  10-3=7  1-7=3 | orammes) |

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

Solve:x +5=7 3

+9
=7 Partition!

3

_
=

Partition! +6 %Zx = 6

% =i x=3

Solve: 2(3x +5) =28

Expand bracket first

Solve: g +9=12

3% . 45 59
2[ 6x +10 / E N\ +12
6x+ 10 =28 -
X = 0 T +3 +9
R e —— i
+28 .
S " S U
+18 +10 .
Partition! E . ik
x = 3 @minstermathematics3632
|+3|+3|+3|+3|+3. ;}
Solving equations - Subtraction Solve:x —3 = —10

Solve:x —3 =9

E— — =

This gap represents the difference between x and 3, which is 9

x=-=7

Solve: % =9

This difference @

is9x2

I

w
=
<
]
=
=
|
2]
I
=
=

!

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

+ +4 +4 +4 X = 4 @mmsteathmatics3632 +23 @min.slerm-athematics3632 /
x =23

'_Your turn to practice: I N
| P * | g=x (1|
I | a-=x (or |
| Solve I - =13 6 |
1) y+7=15 6 7x+4=39 11) 2(x+1)=18 | I gl
| 2) 7+t=14 7) 28=8x+4 12) 32x+1) =9 | o x (9:
l'3) 13=x+4 8 2x+3=-29 13) 5(2+3x)=25 I =1 G
I | ZT-=%x (ST 8l =x (#l
L4 41=x+423 9) 3t+12=9 gy §(6x+8)=19 | s=x (1T 6=x (g:

5 k+2=-4 10 3 41 =5 1 =x (€I L =1 @
: ) ) X+ 15) 7(3x+8) =14 : 1 =x (zI g =4 T |

I




$ Linear equations - Bar Models 2

Solving equations, unknowns both sides - Addition

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

x =23

Solve:5x +2 =1+ 3x We have used the commutative
law as we want the unknowns to

S5x+2=3x+1 line up in our bar model.

i
NS

+1 ¥~ The magnitude of +2is
+ greater than +1, so there

will be negatives to
_ A/ consider here.
[ 42 ]
1

+2 Partition!

-
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Group the two
V\ expressions together, Partition!
matching up any x terms

+12

| Your turn to practice:  Solve, using bar models : I|
1)5a = 21 + 2a 7)4g-5 = 3g L sT=u ii;’@
2)b + 15 = 6b 8)7h + 7 = 9h — 1 TR G
13)2¢c + 20 = 4c 9)6j-2 =5 + 4 | 9=1 (s 0T = 2 (5]
14)4d + 3 = 2d + 11 10) 12k - 4 = 7k — 29 | vy =1 (8 € =49 (C
:5)5e+7=3e+11 11)4m-7 =m — 1 | s=06 L =7 (I
6)2f + 21 = 8f + 3 12)8n-7 = 6n — 4 | stomsuy|




¥ Adding and Subtracting fractions

I Keywords and Phrases: :
: Unit fraction - One equal part of a whole is called a unit fraction I
| Common multiples -~ Multiples of 2 are 2, 4,(6) 8, 10, 12) 14, 16, (8) |
I Multiples of 3 are 3,(6)9, (2) 15, :
I
|

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

I
.- - _ _ _ o ___
R e e el
| Adding and subtracting same denominator: E b = 8 I
| When adding or subtracting Example: ["P'i" ] 11 11 |
| fractions with the same - I
: denominator we ONLY add or IFGmﬁlWQrkIﬂg I I
I subtract the numerators. I
. a b 1 1 § & '
—+—=aX—+bXx— Q= |
| m m m m 11 11 |
| 1
| —m+m)x—‘\\ . e e | |
| m Multiple &= Xll ><11 |
| a b 1 1 of a Unit " I
| ———=aX——bx— fraction + a=(8-5x— I
| m m m n‘/ 11 :
| =(a—b) x— a= 3% |
... i * S y

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
_+_

[

[

[

[

[

|

1 I
1 i +1 Multiples of 4 - @ [
Multiples of 12 ~36 |

[

[

|

[

[

[

™ ;|

I
I
I
| 1
| —
12 > Y
L1 ; 12747 |
I ¢ 12 4 + By B Lowest Common Multiple
| A 3 12 12 12
| 12 2 12
{ Lowest Common Multiple |
I:::::::::::::::::::::::::::::::::::::F:::::::I
| Your turn to practice | 8z |
I | o (sT I
S€
= (vt
I 1,2_ 1,1 11) 14+1= | & I
| 1) 3+3 6 3+g ) 5T5 | = e |
I 2 1 2 3 2 3 | =z (et |
- - = —_ — 12 _‘I‘_= I
I 2) 5+5 7) 10+5 I4 5 [ % (nI
| 7 3 1, 3 1,3 | A (01:
I - - = - —_ = 13) = +-= 3
| 3) 5t% 8) ST ) §t3 I = 6
I 31 7 1 6 1 I < (8 |
_———= —_——_= 14 - = = L
: T T: 9 75 ) 775 : N :
4
= (9
| 5_2_ o _2_ 15) =~ 2= | I |
| 5) 37 10) 57 T | =05
ST
I | =z (2
I I 2 (¢ |
| I 0T I
I | I
I [ |
[

L ] siamsuy




+ or — Mixed number fractions

I 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. I

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

. . . 1
Pictorial representation of 15 lots on

I

I
| CRR 7, i
| T I -
| 3 :
| |
| I

L 4
_____________________________________________ 1
| Adding and subtracting mixed numbers same denominator 0 S |
| Ve T . ) r..... Convert into improper
Using partitioning to add mixed numbers: 1 1 . I
[ | 2-4+1= fractions to add |
| | 3 3 1 7 1 4 |
] | | s e ,1_7 L4 |
| + | + 3 A / 3 |
[ I P/ |
| Y13 1,12 7.4 1 |
| TS | 37373 373 3 |
: \ 3 E Convert back into /11 -3 2 I
a mixed number ? - § I
o J
[ 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
I 2——1= 3
4 3 = —=

I
I
I Common

: I I I II I—I—I—I—I / /denommator
: | 11 4

I
I
I
I
I

2 1=1 3.1 Common 4 3 12 12 12
N I ;‘ 34 Aﬁenominator
12 12°12 Convert back into 17 5
\ 5/ a mixed number /E 1E
] i

____________________________________________ d
kLo e —I__________i
| Your turn to practice: Calculate, partitioning method is easier and simplify: I g (ST & I
| Convert into mixed numbers L 1 L 5 | LA A |

I 11 Z = Z 2= SE
I 1) - = 6) 14+24 11) 13+24 : = (1 S |
I 2y (et I
g Zo 7)) 13+3%= 12) 1:+432= : ; [

7 €
:Convert into Improper fractions 4 3 4 3 I ot (@ :—S (¥ I
| 3) 3&2 8) 1E+ZE= 13) 1§+2§= I 917 (11 s [
I I ' a €

3 2 1 2 | 4
| a)  43= 9 4:-1-= 14) 4--15= | g (o1 e :

I 7 I )

-€ (6 2

| 5 3 1 E _ T Tz (T |
|




-

% Multiply and Simplify Fractions

Multiply an integer by a fraction:

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

Multiply a fraction by a fraction:

| Use an array to help:

I

I

: Example: 3 9

| —X3=-

| 4 4

: Xa axc a>< axc

cCX—= — =

1°"b b b- " b

Sometimes it is best to simplify using produ

\IIII

e

3

elw

v

3 6 3X6
— X — —
778 7% 8
_ 18
56
18
56 axc axc
b d bxd

ct of primes before you multiply, e.g:

|

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

12 49 3X2X2X7X7
12 19 n 21 49 18 —x—=
:21 18 21 18 3Xx7x%x2%x3X%3
| (j/\ED C5/ 5 _2X2X3X7X7
| 3 4 3 7 T 2x3%x3Xx3x7
| >/ E :5 E@ 2 3 7 2x7

==—X=-X=X
: 2 3 7 3%x3 :
I 12=3%x2%x2 21=3x7 49=7%x7 18=2%Xx3X%X3 =1><1><1><—=1§
I ]
: Reciprocals: :
| The reciprocal is the number that we have to multiply by to make one. :
I
e ] - - . The reciprocal of 5 is - |
| 5x= =1 Five lots of one fifth. 11717 T e reciprocal o IS5 |
| 5 s1sls 5 |
1 |
I < X5=1 % The commutative law The reciprocal of% is5 I
: for multiplication! :
2.3 2x3 2 3 . 2. 3 |
|§><§ :3><2_§X§ =1x1 =1 ThereaprocalofglsE :
 Your turn to practice: i s« Q}
| Calculate and simplify: I 5 -
L) ixse 6 Lxl- 11) What s the Lbe Y
| 3 38 reciprocal of 7 : o (@ 8 G
: 2) 3x-= 7). oXo= 12) What is the Lt wm Lol
| 3) §><4= 8) §X§= reciprocalof% P (EI
|4 ax= 9) Ex2-= 13) What is the | o Ll
: 5) _9)1(6_4= 10) 1_516 ;6 13 reciprocalofg : [S ¢ Z ‘|
I € s




Fractions Division

I Keywords and Phrases: 5% l =1 Thereciprocal of 5 isé
| Reciprocal - The reciprocal is the number that we have to multiply by to make one.
I Unitisation - a mathematical term used to describe counting groups of the same number of things as single

| units. E.g % is 4lotsof§ or 4><§

— ———— — —

g Dividing a fraction by an integer:
Dividing by an integer is equivalent to multiplying by its reciprocal.

I I
I I
| Example: Example: I
I I
1 1 1 1 1 1

I —+2 ==Xz 3—6 :Exl :& —=—ph=—X- |
| 5 5 2 3 376 3x2x3 | a a b I
: 1 Don’t forget to / 2 1 1 1 I
I = E simplify I?efore = E X 3x3 = 1 X 5 = 5 |

o vewmiey 7 P9 % |

|Dividing an integer by a fraction:
|Dividing an integer by a fraction is equivalent to multiplying by its reciprocal.

I
I
:Example: :
| 4 3 — 4% 5 b C [
: - 3 3 a+-—=aX E :
| 4 x5 20 2 I
] -3 T3 73 |
:Dividing fractions with the same denominator: I
|Using unitisation method works really well here. :
:Example: 4 2 . 1 , 1 |
——ee AW — D
: 55 « 9 , 9 I
| N :
| 4+2=2 |
| 1
| Dividing fractions with different denominator: |
: Dividing a fraction by a fraction is equivalent to multiplying by it’s reciprocal. |
I
I 2
| What is the reciprocal 0f§ ? :
| |
: 4 2 4 3 |
—_——_= =X -
| E-3 E 2 |
: 12 _ 1 !
| 10 5 :
|
| Your turn to practice: I
N X vz (51
| Calculate and simplify: I T
| | [ASNC23 : 4
I 1 1 2 11 I o
| 1) -+5= 6) —+== 11) - +=-= | ’ o
| 3.1 gg g_g | je=n G
| 2) 3T;= 7) SHo= 12) i I G
2' — i_i— i_z= %[:2 ar ot
2 5T, X B ) Ig . 34 | z (or Ce
: 4) 16+§= 9) %+%= 14) v : 1w @
6 18 9 6x x voG6
—_—— — —_ . L = —_——_—— e e = 0 (i
:_ 5) 3 4= 10) 13 13 - 15) 5 20 : 4 €] :ISJaMSU\{/




Multiplying mixed number fractions:

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

Example: ZE x 1 E Convert each number to
4 3 / improper fraction first
3125 15 11x5 55
B — _ — = = — = J—
4 4 733 473 4x3 12 12

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

Example: 1 1 1
1§X2§= 2 i , 1 2 Add up all of the areas
Tet3tEtEs
5 6 1 Common denominator
- 2+_+_+_/ to add
15 15 15
1 2 ik
12
=24+ —
15
Simplify, and your
+EI +3 +i =2+i =2f & answersisgivenasa
L > 2 L2 5 5 mixed number

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

Write this as an

|

|

|

| I

| Example: 6 3 ) 1 _ Convert each number to equivalent calculation I

| g “2° / improper fraction first / using multiplication I

| |

| 3 51 1 5 3 1 51 5 51 2 51 2 [

6—-=— 2=z —P f=—=+2—=—+=—""P —xX-— = X =

: 8 8 2 2 8 2 8 2 8 5 2X4 5 :

| What is the =Ex 51 :

: reciprocal Z 4X5 I

5

| OfE ? =1x 5_1 |

I 20 ) |

I 11 Convert back into a |

| =2 o~ mixed number |

L 20 |

r-r-—-——--"-""""""""F"F"""F"-"F"---—"-"F"F"""F""F"F"""F"-"-""-"F"-"F\-"-""-""FF""¥F"F"-"”"-"”"—-—"=-NV¥W¥— I

: Your turn to practice: : |

I Calculate and simplify: I :
| I

1 1 2. 51 I

I 1 1 2 . .1 I |

: 2) 1333 7N 13+23 : S e (s

1 1 2 1 6 6 I

: 3) ZEX 3; 8) 25—25 : zC (6 TN 4 :

I 5,2 2 | .1 I O TG |

| 4) 2-X 27 9) 23+ 1 | e . I

| I = (¢ 7 (@ I

3 2 2
BIE TR ERTE 10) 1%+2 R
SIoMsUYy I




| Keywords and Phrases:
Reciprocal -The reciprocal is the number that we have to multiply by to make one.

1
> X =1 One half of two is a whole.
-Xa= a+0 a is the reciprocal of%

1
X 3 =1 Five lots of one fifth is a whole. | g
1

— X110 = One tenth of ten is a whole.

| Linking numbers by multiplying

: What is the missing number? 2 o _: What is the \
What is the 1 reciprocal of 5? ==
13x =22 reciprocal of 13? ~ 73 2 3
1 3 X EX 5=5 ) ; ] 5

|
|

|

|

|

L 13x| — | =22

[ =1
=~ 13

|

|

|

|

|

=1 Any two numbers can be linked by a multiplication.
b a bXc
aX—=b a#0 — X =c ab#0
a b a

\w- - - - - - - - - """ " ""”""”"”"¥”%/”"¥”"V/—/'— /= "

I Proportional reasoning grids
| Any set of four numbers from the times table grid have similar multiplicative relationships.
74

I 8
X|1]12|3(4|5]|6]|7 s x 5
:“234”7 HCF of 6 and 15 is 3 "3 HCF of 6 and 16 is 2 fz\v
2|2|a|6|8|10[12[14 (0] an IS (o) an IS
I 3|3 (6|9 22)25(/28]/22 m
I 4|a]812]|16]20|2a28 1 1 A/ xl 1 x7
I s lexsZﬂlzs 30|35 XE ng 2 \XS XE 2/ \
6|6 |12|18 ZJI3U 36 (42 1 2
| VR x> 13/ 2|7 2
| 24N 1 5 < 6 |16 5 L] L e
10| 20 2 < 15|40 2 J
|
| X 2 Multiply by 8 X3
8 — 7
| Opposite direction, X 5 When two numbers have a HCF
| multiply by the reciprocal I;hde by 3 of 1, they are called co-prime
r _________________ _____________________________________________ r————————————)
| Your turn to practice: Fill in the blanks to fully describe
| Fill in the blanks to the multiplicative relationships

I complete the calculations

|
|

: |

iz)4>< =1 EET" EEE’“ i
:2)§>< =1 : %EIE%%
i PPN

! |

| !

| |

X

¢4

N on

Xy (T

3) 9 x =15
Ll e

Slamsuy




I Solving equations formal working — Addition

I
I
I
I
I
I
I
I
I
I
| Key Points:
I

I

I

- Always show zero pairs

Partition before zero pairs

| You must always partition then use zero pairs.

To isolate the x multiply by the reciprocal

Solving equations formal working — Subtraction

Solve:x —3 =9

You don’t need to partition, just show zero pairs

Solve: 6x — 4O= —28

Solving equations formal working — Subtraction

1. x—3=7

2 x—11=15
3 5—x=
4 x—8=20
5 13=x—-4
I 1=d 8 L =X
| §9=x Z 81=4¢
I y=4 9 =4
9— =4 K 1=r

I aguayey

6. 2x—3=5
7. 4a-5=11

8 7m—3 =18

9. 6k -9 =15

100 3x—-2=13
4 §=x or LT
€ =X 6 8¢
z £=x 8 €
T y=x A 9¢
D =X 9 o1

R R R RR

I
| Solve: x + 5 =7 Partition7 Solve: 2x +3 =9 . itono rttons Solve:5x +2=2x+8
X+ 5y= Ty o2+ 2x+3=9 jimosts  ORNY S Sy 2= 2x+8
":§=2+f 2x+3=6+ +3x+2=2x+8
| 5 | —7x IJartitionS
x =7 Zx = 6 3x+2=8‘mt06+2
<1 - 0
Multiply by the 2 9 3x+2 =
reciprocalofz/ X =3 _/5 I
Multiply by the 3x =
reciprocalof3\ ;E I Xl
e 3
x=2

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...

Solve: 6x — 9 = 100x — 25

5. 7+5y=3y-5
6. 4y—-3=3y+1
7. 5(x—4)=3x—-7

8. 2B3p—-3)=5(p-1)

R R R R R

I

I

I

I

I

I

I

I

I

I

0

6+ |
72
6 I
I

I

I

I

I

I

I

| |
| |
: |
| =9 6 =28 ; |
| x;gl_-w x:/‘*—— x—9=6t+4x—25
| 4 I e - I_ X o |
I x =12 6x = —24 —9 = 4x — |
I ) 1 | 1 |
| Remember to make zero pairs, and then_, x = X 425 | +25 |
| multiply by the reciprocal to isolate the x... X = —4
Multiply by the 16 = 4x I
I reciprocal of 4\ 1 1 I
| Key Points: P I "3 I
| © 'Noneedto partition when subtracting. = X I
: - Always show zero pairs x =4 I
L To isolate the x multiply by the reciprocal JI
I Your turn to practice:
| Solving equations formal working — Addition
Challenge:

1. x+5=17 6 2x+3=13 _

2. 15+x=24 7. 4x+1=17 " %dfg:i}

3. x+7=12 8.  9+3x=27 ‘ Y= =

4. x+8=19 9. 18 =5x+3 3 15=2156

5. 4+x=21 10. 2x+1=5 2

S S S —




Proportion

Keywords and Phrases:
Proportion - a part, a share, or number considered in comparative relation to a whole.
Percent — The parts per 100, a ratio “out of 100"

Fractions of an amount:

1 of the equal

Multiply by 3
3

Example 2: Find %of 21

| |
| [
| [
I |
| |
| |
parts
I Example 1: Find %of 18 — 7 :
I Using a bar model ]18 6 equal parts Using a bar mode | |
I \ I \ I
I
B s s T |
N — — |
I ) }(3\ 21Xl_3 Using a x 3 |
I 18 Tf =3 Usinga Part 7 Proportion grid P |
| 18x==3  Proportion grid 1 3 — I
I ° X6 ( )Xl 3x3=9 |
6 |
| 6 | 18 |
I Whole
I \yf I
I x 3 :

P T T T o ==

Writing a Number as a Percentage of a Quantity — Non Calc

Example 2: Jane scored 36 out of 40 on her test.

I . ;
Example 1: Bob scored 41 out of 50 on his test. What is this as a percentage?

What is this as a percentage?

I

I

I

| I

| X2 part 100 x — = 90 |
! e Y XOv36 [ 90% & 10

| 41 | 82% 4 )xﬁ |

I 9 1%~ 40 |100% |

50 |100% 10 """ I

: Whole 0 ﬂ — 82% —_— = 90% |

I \\ o 50 40 |

L ]

] Percentages of an amount !

Example 1: Find 20% of 35 Example 2:  Find 75% of 120

I |
| |
| |
I 1 3 I
| part “« —35x-=7 g P « ——120Xx>=90 |
| 1 o] 90 3 |
| Xz 25 X = I
| ¥~ 100%]| 120 |
| 20% of 35 = 7 X3 whoe 75% of 120 = 90 |

Your turn to practice  Write as a percentage:

' |
| 1)  FindZof9 6)  9outof25 11)  Find 25% of 40 16)  Find 5% of 60

| 39012 60 ) ind 5% o |
I .3 I
| 2)  Find cof 15. 7)  34outof50 12)  Find 25% of 80 17)  Find 15% of 60 I
| 3 |
| 3)  Findof8. 8)  14outof20 13)  Find 75% of 20 18)  Find 35% of 65 :
|

I 4)  Find % of 55. 9)  17outof25 14) Find75%0f200  19) Find 65% of 85 :
I

: 5)  Find gof 20. 10) 21outof30 15)  Find 5% of 40 20)  Find 75% of 160 I
|

|

|




%HCF / LCM using Venn Diagrams

: Venn Diagrams — Set Notation |: Filling in a Venn Diagram using prime factors I
I are collections of things :I :
| We call the things[elements| || Add common factors to the intersection |
I in a setare shownin { } || 84 = @X@X@X@ |
I £ is the [universal| set |I 1386 =@X®< X@( |
I —this is the group that the elements of a set are selected from || Common factors |
| |
I This is called the [[faaai)] of A and B :I 2 |
I We write this as § A B || 3 :
I It is a subset of A and of B |I 7 |
: :: 2X3=6 :
: |: 2x7=14 |
This is called the of Aand B | |
| — | 3x7=21
ol ¢
: We write this as[A U B_| A B |: 2%x3X7 =42 |
| |I Add the remaining prime factors |
| |I to complete the sets |
| I
l_ ____________________ 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 )

84 =2x2x3x%x7 prime factors that are in the
intersection.

1386 =2 x3x3x7x11 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 P
union of both sets
1386 s\2)x  \3p(3K7K(1)

LCM (84,1386) =2 x3x7x2x3x11

The HCF is 5 and the LCM is 90. What could the two numbers be? .. . . H H
' .. 5isin the intersection, complete .. but not this solution because 3
W=2ZXIXBX5 the diagram using other factors of 90 would be in the intersection
P.F.of ? P.Fof? or PF.of ? PF.of ? P.F.of ? PFof?

2x5=10 5x3x3=45 5 5x2x3x3=90 |
l___________:____.______:::__:::::::__:__:::__::::::::F::::::;.I
| Your turn to practice: I OEpUeOL'9 |
|'1. Draw a Venn diagram to show the prime factors of 56 and 700 | SS;I;:\?J .157 |
'2. Use your Venn diagram to find the HCF of 56 and 700 I 00vT = W01 °€ |
: 3. Use your Venn diagram to find the LCM of 56 and 700 | BT=4H'C :
| 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 I |
| 6. The HCF of two numbers is 10, the LCM is 210. What could the two numbers be? [ oo Gos| -1 |
b e




I
| 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
=
<
=

<

Words

greater than
less than

greater than or equal to

BIG>m

The symbol "points at" the smaller value

-

~]

less than or equal to

I_Representin_g inequalities on a number line

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

x <3

“x is less than three”

x<3

“x is less than or equal to three”

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

|

|

|

[

| < o 4 ®

| 876 5452101 28 486 138 BT 684324 0 1 2 8 4 5 6 1 8

|

: x>1 “xisgreater than one” x =1 “xisgreater than or equal to one”

| What integer values could x take? 2,3,4 ... What integer values could x take? 1,2,3, ...

[ o > e =

| S

[ BT 76 5 4 s 271 0 1 2 3 45 6 T 8 -8 -7 -6 5 <4 -3 -2 -1 0 1 2 3 4 5§ 6 7 8

| —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

[

| A S A O <or> NOTequalto
| TEEFFERLEFEERRRE
r_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_— ———————————————

| Solving inequalities

Solve 3x +1 < 10
3x + 1O< 10

Solve 3x +1 > 10

Use formal working to solve inequalities, we use the same steps because they all of the same critical values
Solve3x +1 =10

3x+10210 0
3x+1=9+
1| 1
3x=>9
1 1
xglxg
x=3

I
|
I
I
I
I
I
|
I
I
I
So[ye6x—422x0|-1 :
|
I
I
I
I
I
|
I
I
I
I

|

|

: 3x + 1= 10 0 0

| a 1| q 1| 1

I E 3x <9

© 3x=9 x <

X 1] 1 o [ad

| Xz I><.—g 3 |73

| x=3" x<3

|

| So|e6x—4=2x0+1 Sove6x—4<23b+1

| +4x—4=Jx+1 2t+4x —4<2x+1

| £ Ll i

| o~ 0

g b +a 4| +4

I g 4x = 5 < 5

I 1 1 : I X

| X7 I X3 X2 3

I 5 s 5
= — X =

L " : '

I Your turn to practice

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

[1) x <8 7) x+7=10 13) 4x+2=22

|2) x <4 8) x—5<11 14) 5x+3<18

|3) 7<x<12 9) 7<x+4 15 2n-3=1

[4) 0<x<4 100 7+x=7 16) 4a+3<3

:5) —3<x=<811) 2¢x>20 17) 2x+4=x-3 |

|6) “2=x<613) 3x+1=1018) x—-3<3x+7 |

L 19) a-3>3a—7 |

,é’(+4x_42?+1

4y |-£x
0

4x72 +1

7 —

4x = 5

1 I 1

% 4

. 5

x = —_—

4
T T T T T
| |
I 7>p (61 |

§—2x (st e,
I L—=x (1 9>x>¢ [
| 0Sv (o1 |
Z=u (st riiratriiiiiit RN S £
: g>x rn Ve |
§Zx (€T A
[ g=x (z1 —0 L :
0T x (Tt . i
| 0=x (o1 —s CL>X> L
e
: £€=x (¢ Suatoiinon il




Division

Expand I
| Inverse - Inverse means the opposite in effect. The reverse of. — = |
| 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 |

| 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
| ? Step 2: Multiply every number by 10 = 60, 120, 180 300, 360, 420, 480, 540, 600, 660, 720
' p ply every y
I
| 6 293 Step 3: Choose the best numbers from your list to partition 293
| § 2 il
40 + 7 =48=
| 8 8
| 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
|
| Dividing negative numbers :
I
I
I
I
I
I
I
I
I
I

| Using counters to create an array: Using fractions as division:
i _ —8 _hini,/; -8 4
| Corco=5=¥3 -8+ (==, ==(2) %
-4 4
[ -2 2 -8
| i o — =2x1
| } 4
| 4 m 4 . -2x4 -
I \ B 4
I
I ... s v
|_ T
mg Using 3 x counters and x 2
Factorise 3x + 6 6 unit counters, createa « >
Step 1 - What is the HCF of 3x and 6? ;?g:hnﬂe;hat Yessa
Factor pairs of 3x Factor pairs of 6 3
1% 3x 1xX6

O O

You could use an area The side

14)  9(2y —3x)
L 15 12653

HCFof 3xand 6 = 3 model like this to show I(:‘ngths are
— h f algeb the answer.
HCF(3x,6) = 3 theamountoflgebre 3 3y +6
o eez3aed* |
| Your turn to practice —: Answers |
| Calculate the following using ;; 136 |
| area model for division, I 3) 132 |
| leaving your answer as a Iy 1742 |
| mixed number fraction Factorise: [ 5 2; |
1) 228=+3 6) (+6)+(-3)= 11)  2x+4 I T |
| 2)  528+3 7) (=12) = (=6) = 12)  10x+5 I |
|3 5284 8) (-10)+(-5) = 13)  6x—18 L s |
| 4) 524 =3 9) *15)+(=5)= 14) 18y —27x | 15 wreh |
| 5) 169 =8 10) (—16) + (—4) = 15)  60x — 36xy | -y :
|




Standard form

| Keywords and Phrases: I
| Standard form - A general term meaning "written down in the way most commonly accepted” 3 |
| This common way depends upon the subject and country, in the UK we use "Scientific Notation" 5326.6 = 5.3266 x10" |

Standard form can also be referred to as standard index form. I

Digits  Power of 10

000000006  (¢T
00000005 (TT |
01 XL9 (oI |

9-0IX€T (6
-0 X¥ET (8 |

Order these numbers from smallest to largest:

_____________________________________________ J
| standard form: 1]
: To be in standard form a number must be written as: ax10™m where 1 <a <10 and misaninteger |
| Using a number line can help, as per below: :
E.g:
I illion illion ousands nif ecimals
| Convert 5 000 000 i o e o e :
into standard form undre - - undre en ne undre: en
: ! Hbilli‘;nsd Ten Billions| billion ':!Iillidon: Mi.ll-lions Mri“llion T:ou:an:s tho:sands Thousand | Hundreds Tens Ones @ Tenths Hundredths [Thousandths I
| =5x10° wt | o100 | e 100 | 1w e 105 [ 100 10° 107 10 | 100 ¢ 10 102 1072 |
| 1000000000 {00 000 00010 ooooof 1000000 \mo 000 | 10000 | 1000 100 10 1 e L L o :
I ‘ N 5 A 0 O O 0 O 0 * I
| «4——_ Forthese 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 _____________________________________________ |
| 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 12 x10 in standard form 00012 x 10 in standard form I
| standard form: A/ Adjust to standard form:_4 I
| 12=1.2x10? Standard form 0.00012 = 1'2<1:) Standard form |
: A 12x101x102 | =12x103 12x107*x 105 | =1.2x10" :
L I
| Ordering in standard form: :
: Example: 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 12.2% 102 =12 x10°  2nd :
| 122 x105=122000  4th 1.22x 105  4th |
: 122 x107% = 0.122 st 122x 1073 = 1.22 x 1071 1st I
| 0.00122 x 107 =12 200 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 105 Largest |
| Your turn to practice : |
Convert these numbers into standard form: Convert these numbers into ordinary numbers: | |
1) 80 000 6) 0.04 11) 5x10’ 16) 3.2x10° | w1000 (07 |
2) 9000 7)  0.000 000 005 12) 9x108 17)  2.9x10? | e :
3) 410000 8) 00234 13)  3.7x10° 18)  3.167x10% | sy oy |
1 19) 1.115x 10* |
4) 4 600 9) 0.000 0023 14) 2.8x10 ; ooogg gi |
5) 450 10) 0.0067 15) 9.9x10° 20) 1412 x10 : 00000000L€ (€T |
|
|
|

|
|
|
|
|
|
|
|
|
:21)9><105 9x10% 9x10%2 9x107
|

|

|

|

22)3%10° 3x1073 3x102 3x10~7 m—————————- A
23)2x10% 5x10% 92x10% 6.3x103 | 000£8 ,01X8 OIXEB 0008 (57 IXSY (5 |
24)4x107 7x10* 3x10* 5x 107 | ixe Sixts “wixe s Go iery &)
25) 83000 8x10% 83x103 8000 | OTXE OIXE ¢ 0IXE ,0IXE (22 OIX6 (7 |

01X6 0IX6 0IX6 0Ix6 (IZ L0IX8 (l|

| T seweuy




Exponents

exponent I
Exponent - Exponents are also called Powerf» or Indices or Index. (o';;ngggér) w In this example: I
The exponent of a number says how many times to use the 82=8x8 = 64 |
number in a multiplication. 8 I
I Base number — In the example of 82, 8 is the base number. base I
_____________________________________________ -
| Sn sttt ot kg T T T —T——————"T"—————- T 7777777 -
Multiplication rule of Exponents: I
I
7 23 24 = p3+4 I
I 1 m n _ ,m+n
a“"xXa =a I
| 934 94 =I ! =27
[ Fui l(z x ? * 2)]xl(2 A >; ki 2)1 For this rule to work the base I
| 3 4 numbers must be the same. I
I =27 Ccould we work out the answer without I
I_ writing it out the calculation in full? I
_____________________________________________ -
R R R R o R R R R R R R R R N R S
| Division rule of Exponents: 27 2 93 — 97-3 1|
: 27 2X2X2X2X2%X2x%x2 Could we work out the answer without = 24 I
_— writing it out the calculation in full? I
I 23 ZXZXZ =1X1X1X24 am I
I 1 = 2¢ am”+at=—=ag™ "
| T2 ) a” |
[ —lEXEXEIx|2 AAR2H 2’ For this rule to work the base |
[ ! T numbers must be the same. I
L 4 iy J
| Brackets rule of Exponents: I
: (24)°= 28 watspt (24)3= 23 :
| 3x4=12 = 212 |
I [ | I
| =(2xX2X2X%x2)x(2%x2%x2%x2)x(2x2%x2x%2) man _ n\m_ .nm I
| ——— f el (@m"=(a")"=a I
| 4 4 4 For this rule to work the base |
I Could we work out the arIswe{without numbers must be the same. I
I_ =212 writing it out the calculation in full? ]
I:::::__.:::::::::::::::::::::::::::::::::::::::_l
Zero Exponent: 0 _ 1 _ I
I Anything to the power of zero =1 a’ =1 a =a |
_____________________________________________ - |
| Negative Exponents: I
| Calculate the positive exponent and the takeiche reciprocal of it. m 1 :
| E.g: Work out the value of 271 12 a "t =—
| a2 [2\° 32 9 —m - .
| Eg:Workoutthevalueof (2) (2} =2 - a~™ is the reciprocal of a™ |
I 3 3 22 4 I
| Fractional Exponents: I
1 1
: Ja=az ) a=a3 ) 1 :
| Work out the value of 1212 Work out the value of 273 Mfa = am |
1 1
:_ 1217 = V121 = 11 273 =327 = 3 JI
: Your turn to practice 17) 81% T |
5v4_ 1 |
1) 26 x 28 = 9) (27)"= 18) 1442 |
1 2) 7 52 — 10) (53)6= ) : | I
| 3) 73x7= 11) (73)= 19) 4-0021 [ % e aes EZI |
2Y9_ 1 wl (1
| 4) 215 x 2.1% = 12) (5.2%)°= 20) 1212 N A
| 0 1 Iz e w6 |
5) 20 +26 = 13) 20 = 3 | tToloz S8
I 21) 8 Lo
7 0 — oz (6T 8
5 14) 52 = 1 | s
| 6) 2 _ 1 o (81 s |
I 52 15) 7.50 = 22)  64s | 6 w08
K it 16)  1620° 23) 1253 e el
= 3 T ST L4
8) 525+52= | Tobr S (@ I
| 24)  0.1253 L5 e |




Collecting like terms

. 3 X 2 Coefficient Variable I

| Like terms - are terms whose variables (and their exponents such as the 2 in x*) are the same. N v |
E.g: 5x 7x —x 12x are all like terms because the variables are all x Ay — 7 = § I
Coefficients - A number used to multiply a variable. ' I

l E.g: 6z means 6 times z, and "z" is a variable, so 6 is a coefficient. Operator Constants |

Collecting Like Terms — Linear expressions
A term is 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

OO

4x + 3x = @ @ @ 7x Or using a bar model
8x —3x+5x= (4+8x)+ (—3x) + (+5x) = > —3x
PORREDRRRE | 100  mmd |
X H4x ) dx | IL 10x

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

Like terms

We could use counters to represent this: We could use bar model to represent this:
ez @E@E@@E

I
BT @Q@@a@ R oTw

|
|
|
I
|
|
|
|
|
I
Example2: 3y?2 —2x —5+4x —4y2+6 = (+3y%) + (—4y?) + (=2x) + (+4x) + (=5) + (+6) :
y |
|

|

I

|

|

|

|

|

I

|

|

Like terms

(+3y%) + (—4y?)

N

Like terms

(—2x) + (+4x)

> =—y2+2x+1

Like terms

(=5) + (+6)

3 J

Yourtmtopractice Mg
| 1) x?2 —y + x? —y 6) 3x2+2x2+3x+4y2+y2—4x+3 | EL L o X )
|20 3xP42y’ 427 4y 7). 5y2+3x% 42y +2y" + 5y - 3x TS S M NEY
| 3) 3x2 +2y% — 2x% + y*? 8)  4x®+2x+2+5x% —6y? +11x +2y* — 15 | 8+ oS &
| 4) —3x2 4+ 2y? —2x% —y? 9) —7x% + 7x + 3x% + 7y —10x + 3y | ZA&sZ+ x (€]
I'5) 2x2+x2+y?+y?+2x2+y? 10) 2x%—3x+3x%+2y% +5x+6y%+2y | Yo i




BIPS and Substitution

R e i G 0 A ciamsuy.

| Keywords and Phrases: _i
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 _!
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... |

e : |

o . ! !

DM /Division/MuItipIIcation\ g Products 2} |

: AS / Addition/Subtraction \ / Sums \ S :
|

|

: Calculate these by working left to right: Calculate these by working left to right: |

1 I

| 2+4 -3 244+ (08) 20X 4+ 2 o 20X 4 X5 !

I We have turned this into an We have turned 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

| 2 — — .

I 2 3 + 4 Alternative calculation 2 + ( 3) + 4 20 i 2 x 4 Alternative calculation 20 X E X 4‘ :

o 4

| Substituting into a formula  Wwork 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 =r+1 P v=u+at

| State the formula y : State the formula :

|

I |
|
Step 2 y=3+5 | Step2 |
) . . = —4) %
: Substitute in values ‘ | Substitute in values v=10+(-4)x6 :
I

I | v =10+ (—24) |

I Step 3 y=28 | Step3 |

: Use BIPS to solve g | Use BIPS to solve v=-14 |

I |

I

| |

e e e e e e e e a

I Kev misconceptions: / Just x is Squared :

| Evaluate 3x? whenx = 5 32 = 3 x 52 |

: 3% =3 x 52 32 =3 % 52 , , I

' 152 3x25 ()7 =060 :

— @\ N = X

| \ ¥ M , |

| _ o — 75 3 X x is squared |

‘- J

| Your turn to practice ]I_ |

:1} 4+1x5 11) Ifa=6andb=2 12) Ifp=5andq=-3 | :

| 2) 6+3+9 find the value of: find the value of: [ LG e S0Tlp |

13 6x(5-2) a. a+b a.  p+q = e wp |

|4 36-2+32+8 b, 3a+2b b, 2p+5q | e

| 5) (16 -3)+8+2 c. 5h—a c. 6p — q : i §g|

2
16 (B+2x4) d.  2a2—6b d. 4p2-2q o ol
l7) (5 —12)? | 952 (0|
Lab e rq | 1 (s

| 8) 6 x 32 €. 34 : 5 , | 8¢ w !

l9)  —11-50+vZ5x2 P2 G | S

[ ' b | 6 i !




¥‘Changing the subject of a formula

i_Kevwords 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+ latz s is the subject of this formula
2

) to which everything else is equal.

: Changing the subject of a formula — using bar models:

r r
b

y is the subject
of the formula

y=r+I

[

I

|

|

|

| Make 7 the subject of the formula:
[

I y= r-If b =2r
[ [
|
|
[
[
I
|

—1 1

yol=r e b—l=2r
=y—1 +2 +2

b—1
L 2 77

b=2r+1

Make r the subject of the formula:

+/1
l

T is the subject
of the formula

b is the subject
of the formula

Or can be written like this:

S

| Make x the subject of these formulas:

) 2) =

| y =3x— Y—Z‘I‘
: +7 7 —3 3
: x

| y+7=3x y—3=g

: +3 o X2 % 2

|

| %7=x 2(y—3) =

| 8

I 2y—6=x

| Your turn to practice

| Make y the subject of these formulas:

1) yt+tw=c 7) 4dx+c=w
|2 y—2g=n 8) dx—t=8

3 3y=c 9 2x+2y=P
4) ay=w 10) y=xz+s

5) JC—/=W 11) 3y =4x+1
6) c=y—k 12) %H=2C

- __

Make x the subject of these formulas:

_b—l
T
‘I":E(b—l)
x+5
x 3
X+

5

I

I

I

I

| 1—woz=17x (zT
I X=im (1
I x—i (
I (=5 (1
I —4Z5d=x (6
| J;—SZX (8
I 3—M=x (L
| £=23+2 (9
| m=4£ (g

s

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




| Keywords and Phrases:

| Quadratic - The name Quadratic comes from "quad" meaning
I square, because the variable is squared (like x2).
The standard form to see a quadraticis: ax? + bx + ¢
Where a, b and c are known values, a # 0.

.- - - - - - - - - ______ 1

rExpandin_g a single term over a bracket (Quadratic):

| Expand 2Zx(x + 5)

Using algebra tiles

[

| [ mmmam
[

[

[

|

I 2x
[

[

[

[

|

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

This is a quadratic curve

This makes it quadratic

5x®ﬁ3x+3=0

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

Using area model

x +5

4x]

+

2x? +10x

Factorise fully 4x? + 6x

Find the highest common
factor of 4x2 and 6x

o] o]

X

A
¥s%0

®
%0
o
®

X

X

X

@
o
®
=%0

HCF (4x2, 6x) = 2x

Area Model

Expand x(x + a) Take out of bracket
If the area is 4x? + 6x, what can the side lengths be?
- - X +a
2x 3
.X' Answer Answer
4x? 6x

2x

4x% + 6x = 2x(2x + 3)

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

4x(2x +7) — 3x(4 — 3x) = 17x% + 16x

Write answer out
of area model
=x?+ ax

Answer Answer

Factorise ax + ab Putin bracket

Highest
Common
factor
answer

ax |+ab

Write answer out
of area model
=a(x +b)

— — — — — — — — — — — — — — — — — — — — — — — — — — —— — —— — —— — — — —— — — — — — — —

| Your turn to practice

Expand using area model

|

| 1) 2x(x +4)

|

| 2) 3x(x —2)

|

: 3)  2x(3x+1)
: 4 52x-3)

: 5) —2x(x+7)
: 6) —3x(3x —2)
|

| 7) lx(x +6)

| 2

: 8) x(3x + 2y)
|

|

L

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(3x — 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)  x?+4x

18)  2x? +4x
19)  4x? + 4x
20)
21) —4x? —4x
22)  —4x%y —4xy
23)  3x%+6x

6x2% + 9x

|

|

|

|

|

|

|

|

|

—4x2% + 4x :
|

|

|

|

|

|

|

24) :
|

|

(e 4+ x)xg
(z+x)xg
(1 + ) Axp—
(T + )xp—
(T —)xp—
(T + X)xp
(z+x)xz
 +x)x

X9 + X627
x0S + XZT—
x5S + ;X9
x§

xXZT — ,XTT
XLT + 7X92
x0T + 2X§
xX87 + ;X9
AX7 + ,x¢
X€ + Zx%
X9 + ,X6—
XPT — XZ—
ST — x0T
XZ + ;%9
X9 — ,X¢
X8 + ,XT




Expand a Double bracket

4) 4+x)(x+4)

9) (4—x)(x—4)

14) (4 + x)(x — 4)

€ 9
X=X (or

ST+x8+4,x (7 I

r _________________________________________ |
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

| 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

| I 7] o X L 5 / |

I

: =x2+4x +5x+ 20 |

[ I

I x x? +5x =x%4+9x+20 |

[ I

[ I

: +4I +ax | 420 I

... __ T —_——————— I

I 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

| — ) x b 75, / |

I

: =x2—4x—5x+20 |

| I

| x x? —5x = x% —9x + 20

| I

Multiplying by a negative changes

| I

| the direction. |

| —4 —4x +20 94— (“5)x (—4) = +20 |

I==============================================|

| Expanding double brackets - one positive one negative: 40 |

I Expand (x — 4)(x + 5) Collect like terms _4)[ } =x I

[ ) ) ) Using bar model ‘I‘476€ X I |

I Using algebra tiles Using area model and zero pairs 7 I

|  mmmam) x +5 / |

| i > I

: = x% — 4x + 5x — 20 |

I

: x? +5x =x2+x-20 :

: I

I

| 4 —4x —-20 I

I I

I 0 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 ¥pteX (ST sr+ag—,x (£

I D) +2Dx+4) 6) (x—2)(x—4) 11)(x—2)(x+4) b g ?” g+x9—x (|

: 2) (x+3)(x+5) 7) (x—=3)(x—-5) 12)(x+3)(x —5) : gi_xi_;x Gr frxgeo gsl

_ 9T +x8+ X (¥

LD G+e)G+1) 8 (x-6)x-1) 13)(x-6)(x+1) | BmXH X (T oix i (E:

I I

I I

5 (x+)E+3)

10) (x = )(x - )

15) (x =D +2)

9T — X8+ ,Xx- (6

8+x9+.x (I
Slamsuy I




Factorise a Quadratic

_____________________________ e e T Em—_————1
by _ |
| Factorise — Factorising is the process of finding the factors. (x+2)x+1)= P iaxe2 I
Factorising is the opposite to expanding. b il |
| 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: ~~~~~ x .. 1
| Factorise x? + 9x + 20 - — |
: Multiply to X |
| make 20 |
I
: 20 |
| P - I
- 1x20 +4 / ) |
[ 2x10 Which two factors / ] I
| 4| sum to give 9x - |
| & x24+9x+20 =(x+4)(x+5) |
. - - - I
Ir Factorise double brackets — Negative coefficient of x: _i
| Factorise x? — 7x + 12 |
| Multiply to / :
: make 12 |
I 12 I
1 I
| 1x12 |
| —1x-12 |
' 2%6 Which two factors :
: ug : ;6 sum to give —7x |
I X2 —7x+12 = (x - 3)(x — 4) :
g:::::::::====================================
| Factorise double brackets — Negative constant: | Factorise double brackets — Difference of two squares: |
: Factorise x2 — x — 20 : Factorise x% — 25 :
| Multiply to / | ] |
l Y | Multiply to |
l ] make —25 1 |
=20
A y 25 . |
| —1x20 I /\ :
| 1x-20 |  —1x25 |
| —-2x10 |  1x-=25 | I
|  2x-10 I |
& ' '
, I +5 |
| % l |
Which two factors Which two factors
: sum to give —x 2 _ (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) I
_____________________________________________ I
| Your turn to practice | (or1-0(@C-x) (orl
I | L-0@-% (|
: 1) x*+4x+3  6)  x%—4x+3 1) x*-7x-18 | A
| 2) x24+6x+9 7) 2_9x+48 12) x?—3x—18 | (g —%) (1 —%) (9'
I 3) X2 +6x+5 8) 2_4x+4 13) x?+17x—18 : (€+001-% I F+0)F+x) |
14 x2+7x+6 9) 2_9ox+ 14 1) x*-x=30 ((S+§g(9—x3 ?ﬂ E9+xggt+xg ?:
2 2 _ 2 _ _ T—x)8T +x &l SHX)(T+X £
| 5) xFH8xt16 10) A —-12x420 1) XT=Tx=30 0 N ooy (o g40E+n @
I | @+06-» Gr (E€+00+x) (1|




| Keywords and Phrases:

| Perpendicular — At right angles (90°) to
I
I

L
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=bXh Height A=bxh
Base

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
| I
| I
[ r , A rhombus is a parallelogram with four equal sides. |
| Base This formula also applies to a rhombus. I
I I
I I
| I
| I
I I
I I
I I

(a+b)
A=———-=Xh
h 2 1
1 A=Exbxh
A= E(a +b)Xh
.- -5 ______ - ) ___ |
r T T T 1
| Example: Find the area of this triangle. Example: Find the perpendicular height of this triangle. I
| State the formula first! A 1 btk I
| 1 -k |
I A=5xbxh 1 I
| sc . hm A0 m? 20=5x10xh I
| =g X8X5 20=5xh |
e e———— — o =
: 8cm =4x%x5 Always give the units! 10 m ' 2 = h g :
| =20 cm? h=4m I
| Example: Find the area of this trapezium Example: Find the perpendicular height of this trapezium. |
| State the formula first! (a+ b) |
| 10 m A= Xh |
(a+b) 15+ 10
I 12 cm g= 2 Rl 200 = + x h |
[ 8cm (12+8) hm = 200 m? I
| =TX10 400—25><h I
25 I
: 10 cm =10 x 10 Alwaysgive the units! Sm 16 = h - :
| = 100 cm? B=1am |
Lo e e e e e e — I
_____________________________________________ =
II Your turn to practice I
| 1) Calculate the area of these 3) Calculate the area of these 5) Calculate the area of these |
| shapes: shapes: shapes: |
| (@ ®) (@) L 2mm @ |
| 12 mm |
| & |
z b |
| 13em e :
I J
| 2).6""‘3” the area, calculate the 4) Given the area, calculate the 6) Given the area, calculate the] — — — — — JI
| missing length: missing length: missing length: | |
| (a) Area = 42cm?  (b) Area = 67.5 cm? (a) Area =72 cm? (b) Area = 22.5mm?® (a) Area = 48em?  (b) Area =72 cm? | wJL;“_ZEI((qE o
I . 5cm gcm iz (q
) | ws=9q@
| o g h | wog =1y (e 4
| 2 T 18em | Z“‘“‘Osiq (
— wog (e €
| 7 cm becm T1cm * | wos, = q(a I
I I wag =1y (e (z I
| @draustinmaths.com | wuuigf;;fg (T I

Slamsuy I




