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Work through the book for a great way to solve this

Q

Give this a go!

FactoriseSimplifyExpand

Volume
I

Volume
II

Volume
III

Volume
IV

x
x2 3
x
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IV .5x 1= ?
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   Expanding and Factorising
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How does it work?

Expanding 

[ ] { } ( )

anda b c a b a c

ab ac

# #+ = +

= +

^ h

2 x3 5+^ h

2 3I
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3a a 4-^ h

and

and

2 3 2 5

6 10

x x

x

x

x

2 3 5 2 3 5

6 10

# #

+ = +

= +

= +

= +

^ ^h h

anda b c a b a c

ab ac

# #+ = -

= -

^ h

and

and

3 3 4

3 12

a a a a

a a a

a a

a a

3 4 3 4

3 12

2

2

# #

- = -

= -

= -

= -

^ ^h h

2 #

3a #

anda b c a b a c

ab ac

# #+ = +

= +

^ h

anda b c a b a c

ab ac

# #- = -

= -

^ h

#

#
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How does it work?    Expanding and Factorising

#+ + #-‐ -‐ #- + #+ -

3 5 15 3 5 15# #= - - = 3 5 15 3 5 15# #- = - - = -

anda b c a b a c

ab ac

# #- + = - - +

=- -

^ h

anda b c a b a c

ab ac

# #- - = - - -

= - +

^ h

p p4 7- +^ h

and

and

4 7

4 7

p p p

p p p

p p

4 7 4 7

2

2

# #

- + +

=- -

=- -

p

p p4 7

= -

=- -

^ ^h h -‐p #

p p p p p4 7 4 7# #- + = - + -^ ^ ^h h h

y5 3 1- -^ h

and

and

5 3 5 1

15 5

y y

y

y

y

5 3 1 5 3 1

15 5

# #

- - = - -

=- - -

=- +

=- +

^ ^h h 5 #

y y5 3 1 5 3 5 1# #- - = - - -+^ ^ ^h h h

#

#
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How does it work?    Expanding and FactorisingYour Turn

EX
PAN

DING * EXPANDING * EXPAND

ING
 *

..../...../2
0...

 Expanding

1

a 2 a 7+^ h

c c d6 3 1+^ h

e 3x y6 4+^ h

g m
2
1 6 14-^ h

i x4 3 9- -^ h

b 9 b 3-^ h

d 4d c3-^ h

f 3m p q-^ h

h ab c d2 3 2+^ h

j p
q

2 2
2

- -` j
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How does it work?    Expanding and FactorisingYour Turn

EX
PAN

DING * EXPANDING * EXPAND

ING
 *

..../...../2
0...

 Expanding

2

a a 11- +^ h
1 a1 11- +^ h

c n m6 8- +^ h

e 2x y 4- +^ h

b 2 b 5- -^ h

d 3 d2 7- -^ h

f 5mn p q- -^ h

3

a 0.2 (25 15)a a+ b 2 .b c b3 5- -^ h
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How does it work?    Expanding and Factorising

m n4 2 3 2+ -^ h

p p pq q3 52 - +^ h

a a b c3 2- - + +^ h

a a a
m n m n

# =
+

More expanding 

and and and

and and and

3 2

3 2

a a b c a a b c

a a a b a c a

a ab ac a

a ab ac a

3 2 3 2

3 2

2

2

# # # #

- - + + = - - + +

= - - - - + - +

= - + - -

= - + - -

^ ^h h

4 #

a #

and and

and and

m n m n

m n

m n

m n

4 2 3 2 4 2 3 2

4 2 4 3 4 2

8 12 8

8 12 8

# # #

+ - = + -

= + -

= + -

= + -

^ ^h h

and and

and and

3 5

3 5

p p pq q p p pq q

p p p pq p q

p p q p q

p p q p q

3 5 3 5

3 5

2 2

2 2 2

2 1 2 1 2

3 3 2

# # #

- + = - +

= - +

= - +

= - +

+ +

^ ^h h p2 #

#

#

#
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How does it work?    Expanding and FactorisingYour Turn

More expanding

1

a a b3 2+ +^ h

c p p q3 2 4+ +^ h

e 2x x y z4 3 3+ - +^ h

b x y4 5- -^ h

d d e f2 6- + +^ h

f a b c d2 5- - + -^ h

2

a ( )n n n32 +

c ab ab a b22 2- +^ h

b xy x y2 3-^ h

d p p pq2 2 4 52- +^ h

EXPANDING * MORE EXPAND
IN
G *

 M
ORE

..../...../20...
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How does it work?    Expanding and Factorising

xy x y x y5 2 2+ -^ h

5 4a a2 4 3+ - -^ ^h h

Expanding and simplifying 

3 16m m7 6- -^ h

( ) ) (a a a a5 2 4 4 3 5 2 4 4 3+ - - = + - -^ ^h h

3 #

m5 18= -

and and

and and

5 2

5 2

xy x y x y xy x y x y

xy x xy y x y

x y xy x y

x y xy x y

5 2 5 2

5 2

2 2

2

1 1 1 1 2

2 2 2

# #

+ - = + -

= + -

= -

= + -

+ +

^ ^h h xy #

and and5 2 5 4 4 4 3a a# # # #+ - - -

x y x y xy

x y xy

5 2

3

2 2 2

2 2

= - +

= +

a a10 20 4 12= + - +

a a

a

10 4 20 12

6 32

= - + +

= +

and and3 7 3 6 16

m m m m

m m

m m

3 7 6 16 3 7 6 16

21 18 16

# #

- - = - -

= - -

= - -

^ ^h h

#

# #

#
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How does it work?    Expanding and FactorisingYour Turn

Expanding and simplifying

1

a 4 2a a3+ +^ h

c p p12 5 2+ -^ h

e b b b b5 4 3 5 2- - + +^ h

b x3 2 1- - +^ h

d d d5 4 9 3- -^ h

f 9 4x y x y2- - +^ h

2

a ( ) 3( )c c8 4 2- + +

c ) (x x3 5 2 4- - +^ h

b ( )d d9 2 5 3+ - -^ h

d ) (a a a8 5 3+ - +^ h

* E
XP
AN
DIN

G AND SIMPLIFYING * * 

..../...../20...
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How does it work?    Expanding and FactorisingYour Turn

Expanding and simplifying

3

a ( )y x x y4 5 2- + - -^ h
1 1 y x4- +^ h

c 2 4a b ab a3 4 2+ + +^ ^h h

e 2d d2 2- - - -^ ^h h

g 3mn m n mn m n5 2 2 3 2- - + +^ h

b 3x x y x xy2+ - + -^ h

d 3b b b2 6- + - -^ ^h h

f 3xy x y x x40 5 10 2+ - -^ ^h h

h 2q p q q q p4 3 2 52+ - + +^ ^h h



3I
SERIES TOPIC

11
Mathletics Passport     © 3P Learning

How does it work?    Expanding and Factorising

12a 18

8 , 24 (6 )andm n mn mn2 2 2

and15 , 30 25xy x x2

Highest common factor

largest	
  term exactly

For and

is theHCF for the numbers

For and

is theHCF for the variables

( )

,

,

mn m n

m n mn m n

m n mn m n

mn

6 36

8 24 36

8 24 36

4

2 2 2

2 2 2 2

2 2 2 2

`

`

= ( )mn6
2

 1, 2 and 4

m n

 12a  18

6`

 12a  18

` 12a  18 6

1 5

x

 and15 , 30 25xy x x2

5`

 and15 , 30 25xy x x2

x`

` and is:15 , 30 25xy x x x52

1, 2, 3, 4 6

TheHCF for and is:8 , 24 (6 ) 4m n mn mn mn2 2 2`
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How does it work?    Expanding and FactorisingYour Turn

Highest common factor

1

a 6 9

c 30m   15m

e 18h2 24h2

b 14  8b  

d -‐10d     15

f 28w2 35w

2

a 6 , 12ab a 8b

c and(4 ) ,16 24m m m2 2

b 14 , 21x y xy2 7y

d 8 ,pq p q2 2- pq4-

!  HIG
HE
ST

 C
OMM

ON FACTORS (HCF)
!

  !  !  !

..../...../20...
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How does it work?    Expanding and Factorising

6 8mn m- -

5 2xy x-

12 4a+

Factorising

and4 4 3 4 1a a

a

3 1

12 4

# #+ = +

= +

^ h

#

5 2xy x- x

5 2 ( ? )xy x x` - =

5 2y-

x y xy x x5 5 2 2# #= - = -  

 5 2xy x x y5 2` - = -^ h

6 8mn m- - 2m-

6 8 2 ( ? )mn m m`- - = -

n3 4+

m n mn m m2 3 6 2 4 8# #- = - - = -  

6 8 2mn m m n3 4`- - = - +^ h

12 4a+ 4

12 4 4( ? )a` + =

3 1a+

a a4 3 12 4 1 4# #= =

    4 4a a12 3 1` + = +^ h
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How does it work?    Expanding and Factorising

2 6 4xy x y xy2 2+ -

2 6 4xy x y xy2 2+ -

all

2 6 4xy x y xy2 2+ - 2xy

2 6 4 2 ( ? )xy x y xy xy2 2` + - =

x y1 3 2+ -

xy xy xy x x y xy y xy2 1 2 2 3 6 2 2 4
2 2

# # #= = - =-

2 6 4 2xy x y xy xy x y1 3 22 2` + - = + -^ h

2 6 4xy x y xy2 2+ - 2xy

2 6 4 2 ( ? )xy x y xy xy2 2` + - =

xy
xy

xy
x y

xy
xy

2
2

2
6

2
42 2

+ -

x y1 3 2+ -
 

2 6 4 2xy x y xy xy x y1 3 22 2` + - = + -^ h
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How does it work?    Expanding and FactorisingYour Turn

Factorising 

1

a 2 6a-

c 6 8c+

e 8 6e- -

g 14 18m n-

b 8 16b+

d 9 3d-

f 24 36f- +

h 48 28p q- -

2

a 8 2ab a+

c 22 16vw w+

b 7 14m mn-

d 15 25pq p- -
* FAC

TOR
IS
IN
G *

 FACTORISING * FACTORISING

..../...../20...

 

(   )
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How does it work?    Expanding and FactorisingYour Turn

Factorising 

e 3 9xyz xy+ f 32 16ab abc- +

a 20 14pqr pq2+

c 3 6a bc b c2 2- -

e 2ab a ac2- +

4 39 91a b c ab c4 3 5 2 3-

b 12 36y z yz2 2- +

d 6 3 12x y xy+ +

f 33 22 11j jk j k2- +

3



   Expanding and Factorising

Algebraic calculations

4 d 1+^ h

2a

= # 2

4 2d a1 #= +^ h 2

4 2a d 1# #= +^ h 
2

a d8 1= +^ h 
2

a d8 1= +^ h 
2

8ad a8= +  
2

5a = 4.2d =

Using	
  expanded	
  form Using	
  factorised	
  form

8 8ad a= + 2 8a d 1= +^ h 2

8 5 4.2 8 5# # #= + 2 8 5 (4.2 1)# #= + 2

168 40= + 2 
40 5.2#= 2

208= 2 208= 2

#

` 5a =   d = 4.2

# ' + -‐

Where does it work?

3I
SERIES TOPIC
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Where does it work?    Expanding and Factorising

10 

6= (m + n) 8 2n

6 6 16m n n= + +  

6 22m n= +  

2n

m n+

` 6 2 8 2m n n# #= + +^ h

2m = 1.5n =

6 22m n= +

` m 2= .n 1 5=

6 22 1.52# #= +

45=

(#2)

` 6 8 2m n n#= + +^ h

6=  2(m + n) 8 2n

12 16m n n= + +^ h  

12 12 16m n n= + +  

12 28m n= +
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Where does it work?    Expanding and FactorisingYour Turn

Algebraic calculations   

1 area
2.5m = 3n =

a

b

6 4m n+

= #

3

m n8 -

= # 2'

6

 * ALGEBRAIC CALCULATIONS * ALG

EBR
AI
C 
CA
LC
ULA

TIONS 

nice one!

..../...../20...
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Where does it work?    Expanding and FactorisingYour Turn

Algebraic calculations   

area
2.5m = 3n =

c

d

n m m m8 2 3 2#= + +^ ^h h
m m#=

=  4

m2 3+

= # 2'

2n

      *
 AWESOME *  

 

..../...../20...

                                * AWESOME
 * 

8n

8n

3m 3m
m

m

m

m

m

m

m

m
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Where does it work?    Expanding and FactorisingYour Turn

b a2-

b2

Algebraic calculations   

2 perimeter

(# 3)

a [x 5= ]y 3= b [a 2= - ]b 6=

y

x y4 -



22
Mathletics Passport     © 3P Learning

3I
SERIES TOPIC

Where does it work?    Expanding and FactorisingYour Turn

2n m4+

. m1 5

c [p 3= ]q 4= d [ 2m = ]n 1= -

q

2p q+

Algebraic calculations   

2 perimeter

(# 3)
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Where does it work?    Expanding and FactorisingYour Turn

Algebraic calculations   

3

total	
  area
15 60m= + 2

m2
5 m

3.6m =

m

( 4)
m

m
2
5 +



   Expanding and Factorising

another

Product of two parentheses 

4 2

6

= +

=

= #

6 4

24

#=

= 2

3 1

4

= +

=

4 2= +

= #

( ) ( )

( ) ( )

4 2 3 1

4 2 3 1

#= + +

= + + 2

3 1= +

4 2

1

3

4 2

1

3

#

What else can you do?

2

24
Mathletics Passport     © 3P Learning
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What else can you do?    Expanding and Factorising

12 4 6 2

24

= + + +

=

2

4 2

1

3

1 4 3

12

#=

= 2

= 1 + 2 + 3 + 4

2

2 4 1

4

#=

= 2

3 2 3

6

#=

= 2

4 2 1

2

#=

= 2

4 2 3 1+ +^ ^h h

Binomial	
  product

12 4 6 2+ + +

Binomial	
  expansion

4 3 4 1 2 3 1

( )( )

4 2 3 1 12 4 6 2

2

4 2 3 1

# # # #

+ + = + + +

= + + +

= + +

^ ^h h

#

#

24 2 3 1= + +^ ^h h

12 4 6 2

24

= + + +

=

3

4

1

2

2

2
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What else can you do?    Expanding and FactorisingYour Turn

Product of two parentheses

and

8 3

4

2

5 4
1

3

* P
RO
DU
CT 

OF TWO PARENTHESES * * 

..../...../20...

1 2
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What else can you do?    Expanding and FactorisingYour Turn

5 53 4

3

2

1 9

4

3

Product of two parentheses

and
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What else can you do?    Expanding and Factorising

sum

5x= +

= #

( )

( )

x y

x y

5 3

5 3

#= + +

= + +

^

^

h

h

3y= +

#

xy x y3 5 15= + + + 2

1 x y

xy

#=

= 2

= 1 + 2 + 3 + 4

2 x

x

3

3

#=

= 2

3 y

y

5

5

#=

= 2

4 5 3

15

#=

= 2

2x y5 3= + +^ ^h h

3 5 15xy x y= + + +

3 5 15x y xy x y5 3+ + = + + +^ ^h h

x 5

y

3

x 5

y

3

3

4

1

2

2

`

`

Product of two parentheses with algebraic terms

2

2



3I
SERIES TOPIC

29
Mathletics Passport     © 3P Learning

What else can you do?    Expanding and FactorisingYour Turn

1 b

a

2x 3y

y

x

1 2

Product of two parentheses with algebraic terms

* P

ROD
UC
T 
OF
 TW

O PARENTHESES WITH ALGEBRAIC TERMS 

..../...../20...
x

y
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What else can you do?    Expanding and FactorisingYour Turn

2a 2a 2m n+ 3n m-

m

2n

3 4

Product of two parentheses 

a

b
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What else can you do?    Expanding and Factorising

3 6 2a b a ab b2 3` + + = + + +^ ^h h

a b2 3+ +^ ^h h 2

a 2

b

3

1 3a= 2

2 ab= 2

3 6= 2

4 2b= 2

a b2 3+ +^ ^h h

= #

a b2 3= + +^ ^h h

Expansion of two parentheses

` 2a= + 3 b= +

a 2

b

3 1 3

2 4

3 6 2a ab b= + + + 2
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What else can you do?    Expanding and FactorisingYour Turn

Expansion of two parentheses

2x y3 4= + +^ ^h h 2 m n1 6= + +^ ^h h 21
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What else can you do?    Expanding and FactorisingYour Turn

Expansion of two parentheses

x x2 3 2= + +^ ^h h 2 a b a b4 2= + +^ ^h h 24

..../...../20...x3

z

p

3

 EX
PA

NS
I
ON

 OF TWO PARE
N
T

HESES #

3
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What else can you do?    Expanding and FactorisingYour Turn

Stuck in a book!

inside I

last	
  page IV

1   
IV?

a x7 4 b ( )x x3 8 2+ c ( )x x2 3 2 2+ d ( )x x8 1 2+

2 IV

I VI VII?

a ( )x x6 1 2 2+ b 2 (4 3)x x2 + c 2 (4 3 )x x2+ d ( )x x8 12 +

3 .5x 1= ?

Remember me?

Volume
I

Volume
II

Volume
III

Volume
IV

x
x2 3
x
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What else can you do?    Expanding and FactorisingYour Turn

Reflection Time

1   

2
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Cheat Sheet    Expanding and Factorising

	
   	
  	
  Here	
  is	
  a	
  summary	
  of	
  the	
  things	
  you	
  need	
  to	
  remember	
  for	
  Expanding	
  and	
  Factorising

Expanding	
  

a b c a b#+ =^ h a c#+ a b c a b#- + = -^ h a c#- +

ab ac= + ab ac= - -

a b c a b#- =^ h a c#-‐ a b c a b#- - = -^ h a c#-‐ -‐

ab ac= - ab ac= - +

Expanding	
  and	
  simplifying

Highest	
  common	
  factor

exactly	
  

Factorising

2 4 2 ( ? )jk j j- =

k 2-

( )j k jk j j2 2 2 2 4# #= - = -

  4jk j j k2 2 2` - = -^ h





!  HIGHES
T C

OM
MO
N F

ACTORS (HCF)
!

  !
  !

  !..../...../20...

* EX
PA
ND
IN
G A

ND SIMPLIFYING * * 

..../...../20...

 

..../...../20...
x

3
z

p

3

 EXPANS

I
O
N
 O

F 
TWO

 PARENT
H
E
SES #

EXPANDING * MORE EXPAND
IN
G *

 M
ORE

..../...../20...

 

      *
 AWESOME *  

 

..../...../20...

                       * AWESOME
 * 


