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Product	of	Primes	

Video	223	on	www.corbettmaths.com

�

�

Question	1:	 Write	each	of	these	numbers	as	the	product	of	their	prime	factors.	

(a) 10	 (b)			12	 (c)			20	 (d)			18	 (e)			16	 (f)				30	 (g)			100	

(h)			26	 (i)				24	 (j)			27		 (k)			42	 (l)				33	 (m)		38	 (n)			64	

Question	2:	 Write	each	of	these	numbers	as	the	product	of	their	prime	factors.	
	 	 Give	your	answers	in	index	form.	

(a)			36	 (b)			40	 (c)			28	 (d)			48	 (e)			80	 (f)		200	 (g)		75	

(h)			32	 (i)				105	 (j)			81		 (k)			52	 (l)			242	 (m)	108			 (n)		500	

Question	3:	 Some	numbers	have	been	written	as	products	of	their	prime	factors.	
	 	 Work	out	each	number.	

(a) 	2	×	7	 	 (b)		2	×	3	×	5	 	 (c)		2	×	5	×	11		 (d)		2	×	2	×	2	×	3	

(e)			2²	×	5	 	 (f)		3	×	5²	 	 (g)		2³	×	3²	 	 (h)		3²	×	11	

(i)			5⁴		 	 (j)		2⁴	×	5²	 	 (k)		3³	×	13	 	 (l)		7	×	17²	

Question	4:	 Write	each	of	these	numbers	as	the	product	of	their	prime	factors.	
	 	 	
(a)		9000	 (b)		235	 (c)		392	 (d)		715	 (e)		444	 (f)		792	 (g)		5625	

� 	

Question	1:	 Using	the	fact	that	12	=	2²	×	3,		write	each	of	the	following	as	the	product	of		
	 	 prime		factors	in	index	form.	

(a)			24	 (b)			36	 (c)		60		 (d)		48		 (e)		120	 (f)		84	

Examples

Workout

Apply
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Product	of	Primes	

Video	223	on	www.corbettmaths.com

Question	2:		 Using	the	fact	that	300	=	2²	×	3	×	5²,		write	each	of	the	following	as	the	product	
	 	 of	prime	factors	in	index	form.	

(a)			600	 (b)			150	 (c)		900	 (d)		3300	 (e)		1500	 (f)		2400	

Question	3:	 Ashley	has	completed	his	homework.	
	 	 Can	you	spot	any	mistakes?	

Question	4:	 (a)		Write	980	as	a	product	of	prime	factors.	
	 	 								Express	your	answer	in	index	form.	

	 	 (b)		Find	the	lowest	number	by	which	980	would	need	to	be	multiplied	by		
	 	 								to	give	a	square	number.	

Question	5:	 (a)		Write	480	as	a	product	of	prime	factors.	
	 	 								Express	your	answer	in	index	form.	

	 	 (b)		Find	the	lowest	number	by	which	480	would	need	to	be	multiplied	by		
	 	 								to	give	a	square	number.	

Question	6:	 (a)		Write	2646	as	a	product	of	prime	factors.	
	 	 								Express	your	answer	in	index	form.	

	 	 (b)		Find	the	lowest	number	by	which	2646	would	need	to	be	multiplied	by		
	 	 								to	give	a	cube	number.	

�
Answers

© CORBETTMATHS 2016 Click	here
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Draw a Prime Factor Tree for each number. Any prime factors they have in common 
go in the middle, shaded squares. All other prime factors go to the sides.
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Prime Factorisation Grids
Each circle contains the prime factors of 

the number in the triangle.
Can you complete each puzzle?
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Primes & Composites 
Can you fill the circles with prime numbers and the squares with composites (non primes)  

to make the target numbers in the middle? 
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Primes & Composites 2 
Can you fill the circles with prime numbers and the squares with composites (non primes)  

to make the target numbers in the middle? 
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1) ! = 63 × 35
Write ! as a product of its prime factors.

2) ' = 154 × 18!
Write ' as a product of its prime factors.

3) ' = 121 × 15"
Write ' as a product of its prime factors.

4) , = 98 × 90
Write , as a product of its prime factors.

5) ' = 5# × 18"
Write ' as a product of its prime factors.

6) , = 5$ × 10#
Write , as a product of its prime factors.

7) , = 9$ × 6!
Write , as a product of its prime factors.

8) , = 12! × 20%
Write , as a product of its prime factors.

9) , = 264 × 5%
Write , as a product of its prime factors.

10) , = 15$ × 20%
Write , as a product of its prime factors.
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=
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=
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=
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=

18
1

=
20
1

=
30
1

=
# $1

=
# *1

=
# $+
1

=
# $+
,1

=
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=
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=
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# $'
1

=
# %,
'1

=
$ %'
1

=
$ .+
'1

=

('
1)

$
=

'1
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×

9
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×
3!
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=
2"
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=
16

×
9
=
14
4

36
×
16

=
2!
×
3!
×
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36
×
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=
2!
×
3!
×
5!

=
2!
×
3"

=
4×
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=
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=
2#
×
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=
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9
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57
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=
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×
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=
4×
9×
25

=
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Fluency Practice

Simplify:

1)
!'
%#

2)
)'
&'"

3)
&"%
&(#

4)
$'
$&$

5)
!)"
()"

6)
!("
%""

7)
(!!
*!&

8)
#!&'
!%$"

9)
!))!
%%"*
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72 120 420 700

72
120

120
420

72
420

120
700

72
700

420
700

Find	the	prime	factor	decomposition	of:

Hence	fully	simplify:
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Fluency Practice

Find the square and cube roots:

1) 400

2) 441

3) 576

4) 676

5) 1024

6) ! 729

7) ! 1728

8)
! 3375

9)
! 5832

Page 54



Fluency Practice
How many factors do each of the following have:

a) 8

b) 10

c) 7

d) 12

e) 20

f) 22

g) 18

h) 50

i) 15

j) 19

k) 30

l) 100

m) 32

n) 24

o) 42

p) 28

q) 66

r) 70

s) 45

t) 60

u) 25
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TASK
List	all	the	factors	of	1944.

You	may	leave	your	answers	as	a	product	of	primes
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TASK
Find	the	prime	factor	decomposition	of	the	following	numbers,	and	identify	how	many	
factors	they	have.

You	DO	NOT	have	to	list	all	the	factors	if	you	can	explain	how	you	answered	the	question	
without	doing	so.

8
9
10
11
12
13
14
15
16
17
18
19
20
30
32
48
64
120
150
1000
4000
159000
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Prime Factors and Factor Trees 
 
By drawing factor trees, write the 
following numbers as a product of their 
prime factors. 
(a) 15  (b) 22 
(c) 28  (d) 24  
(e) 32  (f) 42 
(g) 50  (h) 54 
(i) 60  (j) 75 
(k) 80  (l) 100 
 
 

As a product of its primes, what number 
is given by: 

(a) 2 × 5 × 11 

(b) 3 × 3 × 5 

(c) 2 × 5 × 7 

(d) 2 × 2 × 3 × 3 × 5 

 
For each of these numbers, draw a factor 
tree and write as a product of its prime 
factors. 
(a) 4  (b) 9 
(c) 16  (d) 25 
(e) 36  (f) 81 
What do you notice? 
 
 

As a product of its prime factors,      

120 = 2 × 2 × 2 × 3 × 5. How could you 

use this information to find all the factors 
of 120, making sure you do not miss any 
factor pairs? 
 
 
 
 
 
 
 
 

Prime Factors and Factor Trees 
 
By drawing factor trees, write the 
following numbers as a product of their 
prime factors. 
(a) 15  (b) 22 
(c) 28  (d) 24  
(e) 32  (f) 42 
(g) 50  (h) 54 
(i) 60  (j) 75 
(k) 80  (l) 100 
 
 

As a product of its primes, what number 
is given by: 

(a) 2 × 5 × 11 

(b) 3 × 3 × 5 

(c) 2 × 5 × 7 

(d) 2 × 2 × 3 × 3 × 5 

 
For each of these numbers, draw a factor 
tree and write as a product of its prime 
factors. 
(a) 4  (b) 9 
(c) 16  (d) 25 
(e) 36  (f) 81 
What do you notice? 
 
 

As a product of its prime factors,      

120 = 2 × 2 × 2 × 3 × 5. How could you 

use this information to find all the factors 
of 120, making sure you do not miss any 
factor pairs? 
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1∙
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a∙
18

b∙
50

c∙
24

d∙
72

e∙
80
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96
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15

0
h∙
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i∙
20

0
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k∙
72

9
l∙
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 d
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Prime Factorisation

18

1) Complete the boxes below.

2) Use the boxes to find the prime factorisation of each answer.

108 300

90 99 175

99 × 175 18 × 108 18 × 300

18 × 9 90 × 300 108 ÷ 18

90 ÷ 18 × 175 300 × 90 ÷ 108 1752

𝐴 = 2௣ × 3௤

2𝐴

3𝐴

4𝐴

6𝐴
1
2
𝐴

1
6
𝐴

3) General rules.

𝐵 = 3௣ × 5௤

9𝐵

𝐵2

𝐵3

3𝐵2

1
5
𝐵2

0.6𝐵3

Prime Factorisation

18

1) Complete the boxes below.

2) Use the boxes to find the prime factorisation of each answer.

108 300

90 99 175

99 × 175 18 × 108 18 × 300

18 × 9 90 × 300 108 ÷ 18

90 ÷ 18 × 175 300 × 90 ÷ 108 1752

𝐴 = 2௣ × 3௤

2𝐴
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4𝐴
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2
𝐴
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6
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3) General rules.
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1
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www.mathspad.co.uk 
 

Factors 
4 has exactly 3 factors: 1, 2 and 4. 
5 has exactly 2 factors: 1 and 5. 

1. How many numbers are there between 1 and 100 that have exactly 2 factors?  
2. There are 10 numbers between 1 and 100 that have an odd number of factors.  

What are they? 
3. What is the smallest number to have exactly 5 different factors? 
4. What is the largest number less than 100 to have exactly 3 factors? 
5. Emily says that bigger numbers always have more factors. Is this true?  
6. There is at least one number between 1 and 100 that has 12 different factors. 

 What is it? 
7. How would you describe a “factor” to someone?  
8. Is ‐1 a factor of 1?  
9. How many factors does ‐10 have? 
10. If you divide 2 by 0.5 you get 4. Is 0.5 a factor of 2?  
11. Jenny says that numbers in the 5 times table always have less factors than the numbers 

in the 6 times table. Is she correct?   

Numbers with exactly 2 factors are called prime numbers. 

12. How many prime numbers are there between 1 and 100?  
13. Why isn’t 1 a prime number?  
14. Do you think ‐1 should be a prime number?  
15. True or false: There is no number whose factors are all prime numbers 

 
You can write 12 as a product of prime factors: 2 x 2 x 3 = 12 

 
16. Can you write 36 as a product of prime factors?  
17. Can you write 50 as a product of prime factors?  
18. Can you think of a quick way of writing 225 as a product of prime factors? 
19. Which numbers between 1 and 100 cannot be written as a product of prime factors? 
20. What is the smallest number with 5 different prime factors? 

 
You can write 36 as a product of prime factors using indices for shorthand, like this: 

36 = 22 x 32  
 

21. Can you write 100 as a product of prime factors using indices? 
22. Can you write 250 as a product of prime factors using indices?  
23. Can you write 1000 as a product of prime factors using indices?  
24. What number would be written : 23 x 5 x 73 ? 
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Using Prime Factorisation 

Questions about X 

A) How many zeroes are at the end of X? 

B) How do we know that X is not a square 
number?  

C) What should we multiply X by, to make it a 
square number?  

D) Is X a multiple of 14?  

E) Is 25 a factor of X?  

F) What is the largest factor of X that is also 
less than X? 

X = 22 × 53 × 7 Questions about Y 

A) How many zeroes are at the end of Y? 

B) What is the first digit of Y? 

C) How do we know that Y is not a square 
number? 

D) What should we multiply Y by, to make it a 
square number?  

E) What is the cube root of Y? 

F) How many factors does Y have?  
 

Questions about X and Y 

A) What is the highest common factor? 

B) What is the lowest common multiple? 

Square & Cube Numbers & Roots 

 

1. Calculate   22 × 32 

2. Calculate  24 × 52 

3. Calculate   36 

4. Calculate   39 

5. Calculate   26 × 33 

6. Calculate   22 × 32 × 6 

7. Calculate   1225 

Y = 23 × 53 

8. Which of the following are square numbers?  

A)  23 × 32  

C)  25 

9. Which of the following are odd numbers?  

A)  33 × 52  

C) 52 × 10 

10. What should we multiply 2 × 52 × 72 by to 

make it a square number?  

11. What should we multiply 2 × 52 × 72  to make 

it a multiple of 100?  

B) 32 × 52 × 72 

D)  23 × 53 

B) 23 × 52 × 72 

D)  19 × 120 

Highest Common Factor, Lowest Common Multiple 

A) What is the highest common factor of 23 × 32 × 7 and 2 × 52 × 72 ? 

B) What is the lowest common multiple of 23 × 32 × 7 and 2 × 52 × 72 ? 

www.mathspad.co.uk 
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Using Prime Numbers: True or False? 
 Tick the cards that are false... 
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Prime Factorisation
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The Product Product
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Prime Factor Decomposition Logical Puzzle
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2 3 11 2 11

24 132 88 308

2 2 2 2 7

40 16 56 196

5 2 2 7 2

60 36 84 140

2 3 3 2 5

90 135 210 350

5 3 5 7 5

330 90 735 490

11 2 3 7 2

462 54 126 364

7 3 3 2 13

189 81 198 858

3 3 3 11 3

All numbers have 4 prime factors, and they must fit in around the 
large number in the small boxes.
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Find the Number
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Put these probabilities on their own probability line and state how 
likely they are:

1)
)
&'

2)
!
&'

3)
"
&'

4)
"
(

5)
(
(

6)
(
&'

7)
'
&'

8)
'
)

9)
"
)

10)
!
)
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�                �

!
Probability	Scale	

Video	251	on	Corbettmaths

�

�

Question	1:	 Which	phrase	from	the	box	best	describes	the	likelihood	of	each	of	these	events?	
	 	 You	may	use	each	phrase	more	than	one.	

(a)			Rolling	a	9	on	an	ordinary	six	sided	dice.	
(b)			A	newborn	baby	being	a	boy.	
(c)			A	day	picked	at	random	ending	with	the	letter	y	
(d)		Getting	a	tail	when	a	coin	is	Llipped.	
(e)		It	snowing	in	London	in	May.	
(f)		Rolling	a	number	greater	than	1	on	an	ordinary	six	sided	dice.	

	
Question	2:	 Which	word	from	the	box	best	describes	the	likelihood	of	each	of	these	events?	

(a)		You	throw	a	coin	and	get	a	Heads.	
(b)		You	take	a	green	counter	from	a	bag	that	only	contains	black	counters.	
(c)		May	18th	2018	is	the	day	after	May	17th	2017.	

Question	3:	 Here	are	some	cards	

A	card	is	picked	at	random.	

Which	word	from	the	box	best	describes	the	likelihood	of	each	of	these	events?	

(a)		The	card	has	a	blue	star	on	it.	
(b)		The	card	has	a	heart	on	it.	
(c)		The	card	has	a	shape	on	it	that	is	symmetrical.		

Examples

Workout

© CORBETTMATHS 2018
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�                �

!
Probability	Scale	

Video	251	on	Corbettmaths

	
Question	4:	 A	fair	spinner	has	six	equal	sections.	
	

Which	word	from	the	box	best	describes	the	likelihood	of	each	of	these	events?	

(a)		The	arrow	landing	on	an	even	number	
(b)		The	arrow	landing	on	4.	
(c)		The	number	landing	on	2.		

Question	5:	 Francesca	rolls	an	ordinary	6-sided	dice.	
	
(a)		Mark	with	a	cross	the	probability	that	Francesca	gets	an	8.	

(b)		Mark	with	a	cross	the	probability	that	Francesca	gets	an	odd	number.	

	
Question	6:	 A	fair	4-sided	spinner	is	spun	once.	

	(a)		On	the	probability	scale,	mark	with	a	letter	A,	the	probability	that	the	spinner	will	land	
									on	the	number	4.

	(b)		On	the	probability	scale,	mark	with	a	letter	B,	the	probability	that	the	spinner	will	land	
									on	the	number	5.

© CORBETTMATHS 2018
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�                �

!
Probability	Scale	

Video	251	on	Corbettmaths

Question	7:	 The	diagram	shows	a	fair	spinner.	

					 	 	 	
(a)		Which	colour	is	the	arrow	least	likely	to	land	on?	
	 		 	

	 	
(b)		Mark	the	probability	scale	with	an	arrow	to	show	the	probability	of	landing	on	white.			 									
								Label	the	arrow,	W.	

(c)		Mark	the	probability	scale	with	an	arrow	to	show	the	probability	of	landing	on	blue.		 	 									
								Label	the	arrow,	B.	

Question	8:	 A	fair	six	sided	dice	is	rolled	once.	

Mark	the	probability	of	each	of	the	following	events	onto	the	probability	scale.	

A:			The	dice	lands	on	an	even	number.	
B:			The	dice	lands	on	the	number	5	
C:			The	dice	lands	on	a	number	less	than	5.	
	

� 	

Question	1:	 Curtis	has	a	fair	6-sided	spinner.	
	 	 The	spinner	has	numbers	less	than	7	on	it.	
	 	 The	number	5	is	the	least	likely	number	that	the	spinner	will	land	on.	
	 	 There	is	an	even	chance	that	the	spinner	will	land	on	a	3.	
	 	 It	is	impossible	that	the	spinner	will	land	on	an	even	number.	
	 	 Write	the	numbers	on	the	spinner.	

Apply

© CORBETTMATHS 2018
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The Probability Scale

1) How likely are these events? Mark the letter on the probability scale.

A)   It will rain tomorrow. 

0 1
Impossible Certain

0.5
Even Chance

3) Mark the letter of each event on the probability scale.

B)   There will be school next week.

C)    I will do homework today. 

D)   I will pass my next English test.

E)   It will snow at Christmas. 

F)   A flipped coin lands on tails.

A)   Rain tomorrow =  
଻
ଵଶ

B)   Test next lesson =  
ଷ
ସ

C)   Pasta next lunch =  
ଵ
ଷ

D)   Roll a 6 on a dice =  
ଵ
଺

E)   Roll an even number on a dice.

F)   Not roll a 6 on a dice.

2) The probability of each event is given. 
Mark each letter on the probability scale.

A)   Jack will cycle home = 99% D)   United will win = 
ଵ
ହ

B)   Jenny will have potato for dinner =  
଻
ଵ଴

E)   See a pigeon today = 55%

C)   It will be sunny tomorrow = 0.4 F)   Thunder tomorrow = 0.05

0 1

0 1

The Probability Scale

1) How likely are these events? Mark the letter on the probability scale.

A)   It will rain tomorrow. 

0 1
Impossible Certain

0.5
Even Chance

3) Mark the letter of each event on the probability scale.

B)   There will be school next week.

C)    I will do homework today. 

D)   I will pass my next English test.

E)   It will snow at Christmas. 

F)   A flipped coin lands on tails.

A)   Rain tomorrow =  
଻
ଵଶ

B)   Test next lesson =  
ଷ
ସ

C)   Pasta next lunch =  
ଵ
ଷ

D)   Roll a 6 on a dice =  
ଵ
଺

E)   Roll an even number on a dice.

F)   Not roll a 6 on a dice.

2) The probability of each event is given. 
Mark each letter on the probability scale.

A)   Jack will cycle home = 99% D)   United will win = 
ଵ
ହ

B)   Jenny will have potato for dinner =  
଻
ଵ଴

E)   See a pigeon today = 55%

C)   It will be sunny tomorrow = 0.4 F)   Thunder tomorrow = 0.05

0 1

0 1
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Probability Vocabulary

Impossible
10

A B E
Match each expression with a letter on the probability scale.

IHD F GC

No Chance

Inconceivable

A Tiny Chance

1-in-a-Million

Very UnlikelyUnlikely

Even Chance

Fifty-Fifty

Likely

Probable

Very Likely

Expected

Extremely Likely

Certain

Definite

How would you label these 2 expressions on the probability scale?

Guaranteed High Risk

What is the problem with using language to describe probabilities?

Most Likely Less ProbableMore Likely

Probability Vocabulary

Impossible
10

A B E
Match each expression with a letter on the probability scale.

IHD F GC

No Chance

Inconceivable

A Tiny Chance

1-in-a-Million

Very UnlikelyUnlikely

Even Chance

Fifty-Fifty

Likely

Probable

Very Likely

Expected

Extremely Likely

Certain

Definite

How would you label these 2 expressions on the probability scale?

Guaranteed High Risk

What is the problem with using language to describe probabilities?

Most Likely Less ProbableMore Likely



Extension

Page 99

�                �

!
Probability	Scale	

Video	251	on	Corbettmaths

Question	7:	 The	diagram	shows	a	fair	spinner.	

					 	 	 	
(a)		Which	colour	is	the	arrow	least	likely	to	land	on?	
	 		 	

	 	
(b)		Mark	the	probability	scale	with	an	arrow	to	show	the	probability	of	landing	on	white.			 									
								Label	the	arrow,	W.	

(c)		Mark	the	probability	scale	with	an	arrow	to	show	the	probability	of	landing	on	blue.		 	 									
								Label	the	arrow,	B.	

Question	8:	 A	fair	six	sided	dice	is	rolled	once.	

Mark	the	probability	of	each	of	the	following	events	onto	the	probability	scale.	

A:			The	dice	lands	on	an	even	number.	
B:			The	dice	lands	on	the	number	5	
C:			The	dice	lands	on	a	number	less	than	5.	
	

� 	

Question	1:	 Curtis	has	a	fair	6-sided	spinner.	
	 	 The	spinner	has	numbers	less	than	7	on	it.	
	 	 The	number	5	is	the	least	likely	number	that	the	spinner	will	land	on.	
	 	 There	is	an	even	chance	that	the	spinner	will	land	on	a	3.	
	 	 It	is	impossible	that	the	spinner	will	land	on	an	even	number.	
	 	 Write	the	numbers	on	the	spinner.	

Apply

© CORBETTMATHS 2018

�                �

!
Probability	Scale	

Video	251	on	Corbettmaths

Question	2:	 Reggie	has	a	bag	holding	red,	white	and	green	counters.	

	 	 Altogether	there	are	6	counters	in	the	bag.	

	 	 The	probability	scale	shows	the	probability	that	a	counter	picked	at	random	will	

	 	 be	white.	

	 	 It	also	shows	the	probability	that	a	counter	picked	at	random	will	be	white.	

	 	 Show	on	the	probability	scale	the	probability	that	a	counter	picked	at	random		

	 	 will	be	green.	

Question	3:	 A	school	offers	students	3	lunchtime	clubs	each	week:	hockey,	golf	and	cricket.	

(a)		Which	clubs	does	Helen	attend?	

(b)		Which	of	the	children	attend	the	cricket	club?	

(c)		Which	of	the	club	do	the	least	of	the	5	children	attend?	

(d)		Which	child	attends	the	most	clubs?	

Mr	White	picks	one	of	the	5	children	at	random	

(e)		On	the	probability	scale,	mark	with	a	cross	the	probability	that	he	will	pick	a	child	that		

								attends	the	hockey	club.	

	

	

� 	

Answers

© CORBETTMATHS 2018

Click	here
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1.

2.

3.

4.

5.

Increase / Decrease / Same? P(yellow) = 

6.

7.

8.

9.

10.

Increase / Decrease / Same? P(yellow) = 



Intelligent Practice

A bag of sweets contains only 15 red sweets, 10 yellow sweets and 
5 green sweets.

1) What is the probability of choosing a red sweet?

2) What is the probability of choosing a yellow sweet?

3) What is the probability of choosing a green sweet?

4) What is the probability of choosing a purple sweet?

5) What is the probability of choosing a banana?

6) What is the probability of choosing a red or yellow?

7) What is the probability of choosing a yellow or red?

8) What is the probability of choosing a red, yellow, green?

9) What is the probability of choosing a red, yellow, green, or 
purple?

Page 103



Intelligent Practice

A fair dice has faces 1, 1, 2, 3, 4 and 5.

1) What is the probability of choosing 1?

2) What is the probability of choosing 2?

3) What is the probability of choosing 3?

4) What is the probability of choosing 4?

5) What is the probability of choosing 5?

6) What is the probability of choosing 1 or 2?

7) What is the probability of choosing 1 or 3?

8) What is the probability of choosing 1, 2, or 3?

9) What is the probability of choosing 1, 2, 3, or 5?
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Theoretical Probability 
 

A fair dice is rolled once. What is the 
probability that the dice lands on: 
(a) 1  (b) 4 or more 
(c) a prime number 
(d) a factor of 6 
(e) 7  (f) not 5 
 
A fair spinner has 8 equal sections,  
numbered 1 to 8. If the spinner is spun 
once, what is the probability that it lands 
on: 
(a)  an even number 
(b) a number less than 4 
(c) 1 or 2 
(d)  a number less than 10 
(e) not a prime number 
 
A bag contains 3 red balls, 6 blue balls 
and 5 yellow balls. A ball is picked at 
random. What is the probability that: 
(a) the ball is red 
(b) the ball is blue or yellow 
(c) the ball is not blue 
(d) the ball is white 
 
A letter is chosen at random from the 
word {S T A T I S T I C S}. What is the 
probability that the letter is: 
(a) an S  (b) a C or a T 
(c) a vowel (d)  not a T 
 
At brunch, Tomek has a choice of toast, 
croissant or pain au chocolat. If 𝑃(𝑡𝑜𝑎𝑠𝑡) =
0.25 and 𝑃(𝑐𝑟𝑜𝑖𝑠𝑠𝑎𝑛𝑡) = 0.35, what is the 
probability that Tomek chooses pain au 
chocolat? 
 
Bag A contains 5 red balls and 7 white 
balls. Bag B contains 3 red balls and 5 
white balls. From which bag do you have 
the highest probability of choosing a 
white ball at random?  

Theoretical Probability 
 

A fair dice is rolled once. What is the 
probability that the dice lands on: 
(a) 1  (b) 4 or more 
(c) a prime number 
(d) a factor of 6 
(e) 7  (f) not 5 
 
A fair spinner has 8 equal sections,  
numbered 1 to 8. If the spinner is spun 
once, what is the probability that it lands 
on: 
(a)  an even number 
(b) a number less than 4 
(c) 1 or 2 
(d)  a number less than 10 
(e) not a prime number 
 
A bag contains 3 red balls, 6 blue balls 
and 5 yellow balls. A ball is picked at 
random. What is the probability that: 
(a) the ball is red 
(b) the ball is blue or yellow 
(c) the ball is not blue 
(d) the ball is white 
 
A letter is chosen at random from the 
word {S T A T I S T I C S}. What is the 
probability that the letter is: 
(a) an S  (b) a C or a T 
(c) a vowel (d)  not a T 
 
At brunch, Tomek has a choice of toast, 
croissant or pain au chocolat. If 𝑃(𝑡𝑜𝑎𝑠𝑡) =
0.25 and 𝑃(𝑐𝑟𝑜𝑖𝑠𝑠𝑎𝑛𝑡) = 0.35, what is the 
probability that Tomek chooses pain au 
chocolat? 
 
Bag A contains 5 red balls and 7 white 
balls. Bag B contains 3 red balls and 5 
white balls. From which bag do you have 
the highest probability of choosing a 
white ball at random?  
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Number Probabilities 
 

1 2 3 4 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 19 20 

21 22 23 24 25 26 27 28 29 30 

31 32 33 34 35 36 37 38 39 40 

41 42 43 44 45 46 47 48 49 50 

51 52 53 54 55 56 57 58 59 60 

61 62 63 64 65 66 67 68 69 70 

71 72 73 74 75 76 77 78 79 80 

81 82 83 84 85 86 87 88 89 90 

91 92 93 94 95 96 97 98 99 100 

 
 

Use the number square above to help you work out these probabilities. 
Write your answers as fractions in their simplest forms. 
 
 
A number is chosen at random between 1 and 100 (inclusive). 
:RUN�RXW�WKH�SUREDELOLW\�WKDW�WKH�QXPEHU�LV�« 
 

1 a multiple of 10 11 a factor of 24 

2 a multiple of 5 12 a factor of 11 

3 a multiple of 2 13 a multiple of 11 

4 greater than 90 14 a square number 

5 less than 5 15 an odd number 

6 greater than 5 16 a multiple of 13 

7 between 20 and 30 (inclusive) 17 a power of 2 

8 a two-digit number 18 a multiple of 3 

9 a three-digit number 19 a triangle number 

10 a factor of 50 20 a prime number 
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𝑃
2

=
1 4

𝑃
3

=
1 4

𝑃
1

=
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Are the following pairs of statements mutually exclusive?

1) Winning a football match AND losing the same football match.

2) Getting the bus AND missing the same bus.

3) Watching a comedy DVD AND watching a romance DVD.

4) Rolling a 2 on a dice AND rolling a number less than 3.

5) Choosing a spade AND choosing a king.
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Mutually Exclusive and Exhaustive Events 
 
1) Here are the probabilities of some events (ℎ) happening, write down the probabilities of the 

events not happening (ℎ′): 
 

a) #(ℎ) = !
"#  #(ℎ’) = _____ e) #(ℎ) = 98%  #(ℎ’) = _____ 

 
b) #(ℎ) = "

$   #(ℎ’) = _____ f) #(ℎ) = 55.5% #(ℎ’) = _____ 
 
c) #(ℎ) = 0.21  #(ℎ’) = _____ g) #(ℎ) = %

&  #(ℎ’) = _____ 

 
d) #(ℎ) = 25%  #(ℎ’) = _____ h) #(ℎ) = "%

"&  #(ℎ’) = _____

2) There are some blue, red, green and purple balls in a bag. Find the probability of a purple 
ball being pulled out if these are the probabilities of the other colours: 
 
a) 

Blue Red Green Purple 

0.2	 0.4	 0.3	  
b) 

Blue Red Green Purple 

35%	 21%	 40%	  
 c) 

Blue Red Green Purple 
3
20 

4
20 

6
20  

 
3) A spinner consists of an outer ring of coloured sectors and an 

inner circle of numbered sectors, as shown. 
 

a) The probability of getting 2 is 
%
'. The probability of 

getting 1 or 3 are equal. What is the probability of 
getting 3? #(3) = _____ 

 
b) The probability of getting blue is 

%
'. The probability of 

getting orange 
%
'. The probability of getting green is 

!
'. 

What is the probability of getting pink? #(pink)	= _____ 
 

c) Which of these pairs of events are mutually exclusive? 
 

i. Getting 3 AND getting 2  _____ 
 
ii. Getting 3 AND getting green _____ 
 
iii. Getting 3 AND getting blue  _____ 
 
iv. Getting blue AND getting pink _____ 
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1) The relative frequency of a teacher throwing a pen in the bin is 
0.5. A teacher throws a pen 50 times. How many will be 
successful?

2) The relative frequency of a teacher throwing a pen in the bin is 
0.1. A teacher throws a pen 50 times. How many will be 
successful?

3) The relative frequency of a teacher throwing a pen in the bin is 
1. A teacher throws a pen 50 times. How many will be 
successful?

4) The relative frequency of a teacher throwing a pen in the bin is 
0.9. A teacher throws a pen 100 times. How many will be 
successful?

5) The relative frequency of a teacher throwing a pen in the bin is 
0.10. A teacher throws a pen 100 times. How many will be 
successful?

6) The relative frequency of a teacher throwing a pen in the bin is 
0.15. A teacher throws a pen 100 times. How many will be 
successful?

7) The relative frequency of a teacher throwing a pen in the bin is 
0.015. A teacher throws a pen 100 times. How many will be 
successful?
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1) If I throw a fair coin 10 times, how many times would you 
expect it to land on heads?

2) If I throw a fair coin 20 times, how many times would you 
expect it to land on heads?

3) If I throw a fair coin 60 times, how many times would you 
expect it to land on heads?

4) If I throw a fair coin 600 times, how many times would you 
expect it to land on heads?

5) If I roll a fair dice 600 times, how many times would you expect 
it to land on the number 1?

6) If I roll a fair dice 300 times, how many times would you expect 
it to land on the number 1?

7) If I roll a fair dice 150 times, how many times would you expect 
it to land on the number 1?

8) If I roll a fair dice 750 times, how many times would you expect 
it to land on the number 1?

9) If I roll a fair dice 1500 times, how many times would you 
expect it to land on the number 1?

10) If I throw a fair coin 1500 times, how many times would you 
expect it to land on heads?
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Experimental Probability  
 

(a) Mikel throws a biased coin 180 times 
and it lands on heads 120 times. What is 
the experimental probability that the coin 
lands on heads? 
(b) Billie spins a four-sided spinner 200 
times and it lands on four 45 times. What 
is the relative frequency that the spinner 
will land on a four? 
 
(c) The probability that Julie pulls a red 
ball from a bag is 0.15. If there are 80 
balls in the bag, how many of them would 
you expect to be red? 
(d) In a class 6 out of 30 students wear 
glasses. If there are 450 students in the 
school, how many of them would you 
expect to wear glasses in the whole 
school? 
(e) Samir records the colours of 50 cars 
passing school, and 14 are black. Samir 
then records the colours of 400 cars. 
Work out an estimate for the number of 
cars he would expect to be black. 
 
(f) Jim has a choice of cereal, toast or 
fruit for breakfast. P(cereal)=0.3 and 
P(toast)=0.25. Over 300 days, how many 
times would you expect Jim to have fruit 
for breakfast? 
(g) A spinner can land on red, blue or 
yellow. The probability that it lands on 
red is 0.1 and the probability that it lands 
on yellow is 0.25. If Hadiyah spins the 
spinner 400 times, how many times 
would she expect it to land on blue? 
 
(h) Tom throws a fair coin 30 times. 
Explain why Tom might not get exactly 15 
heads and 15 tails. 
(i) Mabel throws a coin 1000 times. It 
lands on heads 492 times. State with 
reason whether you think the coin is fair. 
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Experimental Probability 

1. The table shows the number of times a coin landed on heads and tails.  

a) Estimate the probability that this coin lands on heads.   

 

b)  Is the coin fair? Explain your answer.  

Fr
eq

ue
nc

y 

Number landed on 

5.  The chart shows the number of times a  
 spinner landed on the numbers 1,2,3 and 4.  

 a) Estimate the probability that the spinner will 
 land on a 4. 

 

 b) If we spin this spinner 150 times, how many 
 times would you expect it to land on number 
 4?  

Heads Tails 

3 7 

2. The table shows the number of vehicles that park in an 
underground car park during a single day.  

a) What is the relative frequency of cars?  

 

b)  How many vans would you expect to park in this car park 
 during a week? 

Cars Vans 

60 21 

Other 

3 

3. Andrew and Jenny play a game of chance. The  
number of times they win and lose the game are  
recorded in the table.  

a)  Use the data to work out the most reliable estimate of 
 the probability of winning.   

 

b) If you played the game 100 times, how many times 
 would you expect to win?  

 Number 
of Wins 

Andrew 18 

Number 
of Losses 

45 

Jenny 48 192 

4.  The probability of picking a red marble from a bag is      

 If you pick a marble 800 times, how many times would you expect get a red marble?  

www.MathsPad.co.uk 
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Question	1:		 An	ordinary	coin	is	thrown	50	times.	
	 	 Barry	says	“I	am	going	to	get	heads	25	times	and	tails	25	times.”	
	 	 Explain	why	he	could	be	wrong.

Question	2:	 A	coin	is	thrown	30	times.	
	 	 The	coin	lands	on	tails	20	times.	
	 	 What	is	the	relative	frequency	of	the	coin	landing	on	tails?	

Question	3:	 A	dice	is	rolled	50	times.	
	 	 It	lands	on	six	37	times.	
	 	 (a)		Write	down	the	relative	frequency	of	the	dice	landing	on	a	six.	
	 	 	
	 	 Robyn	says	“the	dice	is	biased	towards	landing	on	a	six.”	
	 	 (b)		Do	you	think	the	dice	is	biased?	Explain	your	answer.	

Question	4:	 Jessica	wants	to	test	if	a	coin	is	biased.	
	 	 She	throws	the	coin	24	times.	 	 	

	
	 	 (a)		Complete	the	relative	frequency	table.	

	 	 (b)		Do	you	think	the	coin	is	biased?	Explain	your	answer.	

Question	5:	 A	biased	dice	is	rolled	is	rolled	30	times.	

	 	 					 	 3		4		1		3		6		2		6		6		6		5		6		3		6		4		6	
	 	 	 	 1		6		3		4		6		6		2		6		3		6		6		3		6		3		6	
	
	 	 (a)		Complete	the	relative	frequency	table	

	 	 (b)			Do	you	think	the	dice	is	biased?	Explain	your	answer.	

Examples

Workout
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Question	6:	 Esme	takes	the	bus	to	university	40	times	during	a	term.	
	 	 The	relative	frequency	of	the	bus	being	late	is	0.3.	
	 	 How	many	times	was	the	bus	late?	

Question	7:	 Katie	rolls	a	dice	100	times.	
	 	 The	table	shows	the	results	

	 	 Work	out	the	relative	frequency	of	throwing:	

(a)		An	even	number		 (b)		A	square	number	 (c)		A	prime	number	
(d)		A	cube	number	 	 (e)		A	multiple	of	3	 	 (f)		A	factor	of	18

Question	8:	 A	spinner	lands	of	white,	black,	red	or	orange.	
	 	 The	relative	frequencies	after	300	spins	are	shown	in	the	table	below.	

(a)		How	many	times	did	the	spinner	land	on	white?	
	 	 (b)		How	many	times	did	the	spinner	land	on	red?	
	 	 (c)		How	many	more	times	did	the	spinner	land	on	black	than	orange?

Question	7:	 Martin	and	Laura	want	to	estimate	how	many	green	jelly	beans	are	in	a	tub	
	 	 of	600	jelly	beans.	
	 	 A	trial	consists	of	taking	a	jelly	bean	at	random,	noting	the	colour	and	replacing		
	 	 the	jelly	bean	into	the	tub.	

	 	 (a)		Write	down	the	relative	frequency	of	Martin	taking	a	green	jelly	bean.	
	 	 (b)		Write	down	the	relative	frequency	of	Laura	taking	a	green	jelly	bean.	
	 	 (c)		Whose	experiment	gives	the	more	reliable	estimate	of	the	number	of	green	
	 	 								jelly	beans	in	the	tub?	Give	a	reason	for	your	answer.	
	 	 (d)		How	many	green	jelly	beans	do	you	expect	to	be	in	tub	altogether?	

© CORBETTMATHS 2018
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Question	1:	 Leo	plants	and	grows	50	_lowers.	
	 	 The	table	shows	information	about	the	colours.	

	 	 (a)		Copy	and	complete	the	table.	
	 	 	
	 	 Altogether,	Leo	grows	125	_lowers.	

	 	 (b)		How	many	_lowers	would	you	expect	to	be	yellow?	

Question	2:	 Four	students	have	each	written	a	2000	word	essay.	
	 	 The	spellings	are	checked	for	all	four	students.	
	 	 The	relative	frequencies	of	a	spelling	mistake	for	the	4	students	are:	

	 	 Work	out	the	mean	number	of	spelling	mistakes	made	by	the	four	students.	

Question	3:	 There	are	70	sweets	in	a	jar.	
	 	 In	a	trial,	a	sweet	is	chosen	at	random	and	then	replaced.	
	 	 The	graph	shows	the	relative	frequency	of	a	blue	sweet.	

In	the	_irst	forty	trials,	twelve	blue	sweets	were	chosen.	

(a) 	Plot	this	result	on	the	graph.	
(b) 	How	many	blue	sweets	were	chose	after	60	trials.	
(c) Which	is	the	best	estimate,	from	the	graph,	of	the	probability	of	choosing	a	blue	sweet?	
(d) Use	your	answer	to	estimate	the	number	of	blue	sweets	in	the	jar	

Apply
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Question	4:	 A	coin	lands	on	heads	300	times.	
	 	 The	relative	frequency	of	heads	is	0.6	
	 	 Work	out	the	number	of	times	the	coin	was	_lipped.	
	
Question	5:	 A	three	sided	spinner	is	labelled	A,	B	and	C.	
	 	 	

	 	 The	spinner	is	spun	and	the	frequency	of	the	letter	A	is	recorded	every	10	spins.	
	 	 The	table	below	shows	this	information.	

	
	 	 (a)	 Plot	the	relative	frequencies	on	the	graph	below.	

	 	 (b)			 Jacob	says	the	relative	frequency	after	50	spins	is	0.8.	
	 	 	 Explain	why	Jacob	must	be	wrong.	

� 	
Answers
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1. Different coloured counters are placed in a bag. The probabilities of each counter is 
given. 

a) Find the probability of selecting a green counter
b) You are told there are 18 purple counters in the bag. Find how many blue, green and 
red counters there are?
2. Different coloured Lego bricks are placed in a bag. The probabilities of getting each 
Lego brick is given.

a) Find the probability of selecting a brown Lego brick
b) Given that there are 156 pink Lego bricks, how many bricks are there in total?
3. Different coloured sponges are placed in a bag. The probabilities of getting each 
sponge is given. You are three times more likely to get a red sponge than a blue sponge

a) Find the probability of selecting a yellow sponge
b) Given that there are 24 pink sponges, how many sponges are there in total?
4. A number of beetles are dipped in coloured paint and put into a jar. The probability of 
picking beetle with a certain colour is below. You are half as likely to get a blue beetle as 
you are a green beetle. You are 25% more likely to get gold beetle than a green one.

a) Find the probability of getting a green beetle.
b) Given that the probability of getting a Silver beetle is 0.01, what is the minimum amount 

of beetles in the bag?
5. Mick’s pantry is flooded and all the tins have their labels washed away. They are 
indistinguishable from one another. He has tins of beans, tomatoes, cat food and 
peaches. The probability of picking a tin of each type is given below.

a) Find the probability of selecting tomatoes or peaches.
b) You are told that you have 4 more tins of tomatoes than cat food. How many tins do 

you have in total?
c) What is the minimum number of tins? Give a reason for your answer.
6. Bess, Cress, Jess and Tess are having a pumpkin carving competition. Tess has a one in 
five chance of winning. Cress has 5% less than double the chance Bess has of winning. 
Whilst Jess has the same chance of winning as Bess or Cress.
What is the probability of Bess winning the competition?

Colour Red Blue Green Purple

Probability 2𝑥 0.5 − 𝑥 3𝑥 − 0.05 0.15

Colour Yellow Green Brown Pink

Probability 4𝑥 5𝑥 + 0.02 3𝑥 0.26

Colour Blue Red Pink Yellow

Probability 3𝑥 + 0.08 0.12 2𝑥

Colour Green Blue Gold Silver

Probability 8𝑥 + 0.04 0.01

Tin contents Beans Tomatoes Cat Food Peaches

Probability 1
3

𝑥 +
1
10

4
15

− 𝑥 3𝑥
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Probabilities & Equations
1)   120 students were surveyed about their hair length.

70 students had long hair.
20 students had medium-length hair.
4𝑥 + 18 students had short hair.

Use this information to form an equation and solve to find 𝑥.

2)   200 students were surveyed about their pets.
60 students only had a dog.
70 students only had a cat.
2𝑥 + 25 students had a dog and a cat.
𝑥 students had no dog or cat.

What is the probability a student has a dog and a cat?

3)   Some students were surveyed about their lunch.
60  of the students ate healthy food.
8𝑥 − 42 of the students ate unhealthy food.

The probability of picking a student who ate healthy food is  
ଶ
଻

a) How many students were there in total?
b) Use this information to find 𝑥.

Walk Train Car

3𝑥 + 5 12 4𝑥 + 1

4)   The table shows how people get to work. 

The probability they took the train is   
ଷ
଼

.

Work out the probability a person picked at random walks.

5) The probability a train is late is  10𝑥 − 15
The probability a train is early is  3𝑥 − 3
The probability a train is on time is  34 − 𝑥

Express numerically the probability a train is not late.
(Hint: Give the total a value.)

Probabilities & Equations
1)   120 students were surveyed about their hair length.

70 students had long hair.
20 students had medium-length hair.
4𝑥 + 18 students had short hair.

Use this information to form an equation and solve to find 𝑥.

2)   200 students were surveyed about their pets.
60 students only had a dog.
70 students only had a cat.
2𝑥 + 25 students had a dog and a cat.
𝑥 students had no dog or cat.

What is the probability a student has a dog and a cat?

3)   Some students were surveyed about their lunch.
60  of the students ate healthy food.
8𝑥 − 42 of the students ate unhealthy food.

The probability of picking a student who ate healthy food is  
ଶ
଻

a) How many students were there in total?
b) Use this information to find 𝑥.

Walk Train Car

3𝑥 + 5 12 4𝑥 + 1

4)   The table shows how people get to work. 

The probability they took the train is   
ଷ
଼

.

Work out the probability a person picked at random walks.

5) The probability a train is late is  10𝑥 − 15
The probability a train is early is  3𝑥 − 3
The probability a train is on time is  34 − 𝑥

Express numerically the probability a train is not late.
(Hint: Give the total a value.)
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Question	1:	 Emily	?lips	a	coin	twice.	
	 	 One	of	the	possible	outcomes	is	a	tail	and	a	tail	(TT)	
	 	 List	all	the	possible	outcomes.	

	
Question	2:	 Benjamin	rolls	an	ordinary	six-sided	dice	once	and	?lips	a	coin.	
	 	 List	all	the	possible	outcomes.	

Question	3:	 A	rugby	team	plays	two	matches.	
	 	 They	can	win	(W),	draw	(D)	or	lose	(L)	each	match.	
	 	 List	all	the	possible	outcomes.	

Question	4:	 There	are	?ive	students	in	a	group:		Alison,	Beth,	Conor,	David	and	Eddie.	
	 	 Miss	Jenkins	chooses	two	students	at	random	from	the	group	to	give	a		
	 	 presentation.	
	 	 List	all	the	possible	outcomes.	

Question	5:	 Here	are	four	cards.	
	 	 Each	card	has	a	number	on	it.	
	 	

	 	 (a)			Write	down	all	the	2-digit	numbers	that	can	be	made	using	the	cards	
	 	 (b)			Write	down	all	the	3-digit	numbers	that	can	be	made	using	the	cards	

Question	6:	 Marco	visits	a	restaurant	with	his	friends.	
	 	 Shown	is	the	menu.	
	 	 Marco	chooses	one	starter,	one	main	and	one	dessert.	
	 	 List	all	possible	outcomes.	

Examples

Workout
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Question	1:	 Andrew	has	attempted	his	maths	homework.	
	 	 Can	you	spot	any	mistakes?		

Question	2:	 Here	are	four	cards.	
	 	 Each	card	has	a	number	on	it.	

	 	 Write	down	all	the	3-digit	even		numbers	that	can	be	made	using	the	cards	

Question	3:	 In	a	restaurant,	there	are	5	possible	pizza	toppings:	
	 	 Chicken,	Pineapple,	Olives,	Mushrooms	and	Beef.	

	 	 Freddie	picks	two	different	toppings	on	his	pizza	

	 	 (a)		List	all	possible	outcomes	

	 	 Freddie	picks	the	toppings	at	random	

	 	 (b)		Write	down	the	probability	that	the	pizza	contains	meat	

Question	4:	 There	are	two	bags.	
	 	 Bag	1	contains	a	red	counter	and	a	pink	counter.	
	 	 Bag	2	contains	a	blue	counter,	a	yellow	counter	and	a	white	counter.	
	 	 	
	 	 Sam	picks	a	counter	at	random	from	bag	1	and	notes	its	colour	
	 	 He	then	places	this	counter	into	bag	2.	
	 	 Sam	then	picks	a	counter	at	random	from	bag	2.	

	 												Write	down	the	probability	that	Sam	picks	two	counters	that	are	the	same	colour	

Apply
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Question	5:	 Heather	has	made	up	a	game	for	a	school	fête	to	raise	money	for	charity.	
	 	 There	are	two	boxes	of	counters.	
	 	 Each	counter	has	a	number	on	it.	

	 	 The	person	playing	the	game	will	select	one	counter	
	 	 at	random	from	box	1.	
	 	 They	will	then	select	one	counter	at	random	from	box	2.	

	 	 (a)		Write	down	all	the	possible	combinations	of	counters	picked.	

	 	 The	person	playing	the	game	wins	when	the	numbers	multiply	to	give	an	odd	
	 	 number.	

	 	 During	the	fête	the	game	is	played	300	times.	
	 	 The	game	costs	80p	to	play.	
	 	 Each	prize	costs	£2	

	 	 (b)			Work	out	how	much	money	Heather	should	raise	for	charity.	
	

Question	6:	 Ali	is	having	a	meal	with	his	friends.	
	 	 He	will	either	have:	

	 	 -	one	starter	and	one	main			
	 	 	 								or		
	 	 -	one	main	and	one	dessert	

	 	 Shown	is	the	menu	

	 	 Ali	has	£10.	
	 	 List	all	the	possible	combinations	that	Ali	cannot	afford.	

	

�
Answers
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Draw a sample space diagram for each question:

1) Kayleigh throws a four-sided dice numbered 2, 4, 6 and 8 and a four-sided dice at 
the same time and multiplies the scores.

2) Joel throws a four-sided dice numbered 1, 3, 5 and 7 and a four-sided dice 
numbered 1, 3, 5 and 7 at the same time and adds up the scores.

3) Noel throws a four-sided dice numbered 1, 3, 5 and 7 and a four-sided dice 
numbered 2, 4, 6 and 8 at the same time and adds up the scores.

4) Lisa throws a four-sided dice and a four-sided dice at the same time and find the 
difference between the scores.

5) Noel throws a four-sided dice numbered 2, 4, 6 and 8 and a four-sided dice 
numbered -1, -2, -3 and -4 at the same time and multiplies the scores.

6) Paul throws a four-sided dice numbered -1, -2, -3 and -4 and a four-sided dice 
numbered 1, 3, 5 and 7 at the same time and find the difference between the 
scores.

7) Ethan throws a six-sided dice and a spinner with faces labelled R, G, B and Y at the 
same time.

8) Kayleigh throws a four-sided dice numbered 1, 3, 5 and 7 and a spinner with faces 
labelled R, G, B and Y at the same time.

9) Ethan throws a spinner with faces labelled R, G, B and Y and a six-sided dice at the 
same time.

10) Lisa throws a four-sided dice numbered -1, -2, -3 and -4 and a four-sided dice 
numbered -1, -2, -3 and -4 at the same time and find the difference between the 
scores.
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I spin these two spinners then add the numbers together to 
get a score. Work out the probability that I get a score of 4.

1

5

3 2

6

4

I spin these two spinners then add the numbers together to 
get a score. Work out the probability that I get a score of 7.

1

5

3 2

6

4

I spin these two spinners then add the numbers together to 
get a score. Work out the probability that I get a score of 7.

1

53

6 2

6

4

I spin these two spinners then add the numbers together to 
get a score. Work out the probability that I get a score of 7.

1

5
3

6

1 2

6

4

I spin these two spinners then find the difference between 
the numbers to get a score. Work out the probability that I 
get a score of 7.

1

5
3

2

1 2

6

4

I spin these two spinners then find the difference between 
the numbers to get a score. Work out the probability that I 
get a score of 4.

1

5
3

2

1 2

6

4

I spin these two spinners then find the product of the 
numbers to get a score. Work out the probability that I get a 
score of 4.

1

5
3

2

1 2

6

4

I spin these two spinners. What is the probability that I get 
the same number on both spinners?

1

5
3

2

1
2

6

4

I spin the same spinner twice. What is the probability that I 
get the same number on both spins?

2

6

4

I spin the same spinner twice. What is the probability that I 
get the same colour on both spins?
What is the probability that the colours are not
the same? Blue

Orange

Grey

I spin the same spinner twice. What is the probability that I 
get the same colour on both spins?
What is the probability that the colours are not
the same? Blue

OrangeGrey

Yellow

I spin these two spinners. What is the probability that I get 
the same colour on both spinners?
What is the probability that the colours are not
the same? Blue

OrangeGrey

Yellow
Blue

Orange

Grey
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Listing Outcomes and Sample Spaces 
 

At a café, children can choose from either 

fish fingers, chicken nuggets or pizza for 

their main course, and ice cream, fruit or 

jelly for their dessert. List all the possible 

combinations of meals. What is the 

probability that a child chooses chicken 

nuggets followed by jelly? 

 

A door code is made up of three digits. 

The first digit can be 1, 2 or 3. The 

second digit can be 4 or 5, and the third 

digit can be 6 or 7. List all the possible 

door codes. What is the probability that 

the three-digit door code is a multiple of 

three? 

 

Lucy has two four-sided fair spinners, 

each number 1 to 4. She spins both 

spinners, the add their scores together. 

 

(a) Complete the 

sample space. 

(b) What is the 

probability of the total 

being a multiple of 3? 

(c) What is the probability of the total 

being greater than 5? 

 

Tariq has two five-sided fair spinners. The 

first spinner is numbered 1, 2, 3, 4 and 5 

and the second spinner is numbered 2, 3, 

5, 7 and 11. He spins each spinner once 

and finds the difference between their 

scores.  

(a) Complete the 

sample space. 

(b) Find the 

probability that 

the difference 

between the 

scores is zero. 

(c) Find the probability that the difference 

between the scores is greater than four. 

 

Listing Outcomes and Sample Spaces 
 

At a café, children can choose from either 

fish fingers, chicken nuggets or pizza for 

their main course, and ice cream, fruit or 

jelly for their dessert. List all the possible 

combinations of meals. What is the 

probability that a child chooses chicken 

nuggets followed by jelly? 

 

A door code is made up of three digits. 

The first digit can be 1, 2 or 3. The 

second digit can be 4 or 5, and the third 

digit can be 6 or 7. List all the possible 

door codes. What is the probability that 

the three-digit door code is a multiple of 

three? 

 

Lucy has two four-sided fair spinners, 

each number 1 to 4. She spins both 

spinners, the add their scores together. 

 

(a) Complete the 

sample space. 

(b) What is the 

probability of the total 

being a multiple of 3? 

(c) What is the probability of the total 

being greater than 5? 

 

Tariq has two five-sided fair spinners. The 

first spinner is numbered 1, 2, 3, 4 and 5 

and the second spinner is numbered 2, 3, 

5, 7 and 11. He spins each spinner once 

and finds the difference between their 

scores.  

(a) Complete the 

sample space. 

(b) Find the 

probability that 

the difference 

between the 

scores is zero. 

(c) Find the probability that the difference 

between the scores is greater than four. 
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Question	1:	 Two	fair	six	sided	dice	are	rolled.	
	 	 The	numbers	on	the	two	dice	are	added	together	to	give	a	score.	
	 	 The	table	shows	all	possible	scores.	

(a) 	Which	score	is	the	most	likely?	

(b)				Which	scores	are	the	least	likely?	

(c)					Write	down	the	probability	of	scoring	a	

(i)				3	 	 (ii)			5	 	 (iii)					6														(iv)					7	

(d)				Write	down	the	probability	of	scoring	a	number	

(i)			over	10								(ii)				under		7										(iii)			4	or	less								(iv)			6	or	more	

(e)				Write	down	the	probability	of	scoring		

(i)			an	odd	number	 	 (ii)			a	square	number	 (iii)			a	prime	number	

Question	2:	 Two	fair	six	sided	dice	are	rolled.	
	 	 The	numbers	on	the	two	dice	are	multiplied	together	to	give	a	score.	
	 	 	
(a)			Complete	the	table	to	show	all	possible	scores.	

(b)			Write	down	the	probability		

(i)				10	 (ii)			9	 	 (iii)					12														(iv)					8	

(c)				Write	down	the	probability	of	scoring		

(i)			an	even	number		 (ii)			an	odd	number	 	

(iii)			a	number	less	than	20	

Examples

Workout
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Question	3:	 Two	bags,	1	and	2,	each	contain	three	counters.	
	 	 In	bag	1,	the	counters	are	labelled	1,	2	and	5.	
	 	 In	bag	2,	the	counters	are	labelled	2,	3	and	4.	

A	counter	is	drawn	at	random	from	bag	1	and	a	counter		
is	drawn	from	bag	2.	
	
The	two	numbers	are	multiplied	together	to	give	a	score	

(a) 	Complete	the	table	to	show	all	possible	scores	

(b)				Find	the	probability	of	scoring	a	6	

(c)				Find	the	probability	of	scoring	a	multiple	of	4	

(d)				Find	the	probability	of	scoring	an	odd	number	

Question	4:	 Rose	is	playing	a	game	with	a	fair	six	sided	dice	and	a	fair	coin.	
	 	 She	rolls	the	dice	and	Vlips	the	coin.	

If	the	coin	lands	on	heads,	her	score	is	one	less	than	the	number	on	the	dice.	
If	the	coin	lands	on	tails,	her	score	is	two	more	than	the	number	on	the	dice	

(a)		Complete	the	table	to	show	all	possible	scores	

(b)		Find	the	probability	of	scoring	a	0	

(c)		Find	the	probability	of	scoring	a	5	

(d)			Find	the	probability	of	scoring	a	number	less	than	4	

(e)		Find	the	probability	of	scoring	a	square	number	

Question	5:	 Two	fair	spinners	are	spun.	
	 	 Spinner	1	has	four	equation	sections	labelled	1,	2,	3	and	4.	
	 	 Spinner	2	has	three	equal	sections	labelled	1,	2	and	3.	
	 	 Each	spinner	is	spun	once.	
	 	 The	score	is	the	difference	between	the	numbers	

(a) 		Complete	the	table	to	show	all	possible	scores	

(b)					Find	the	probability	of	scoring	a	1	

(c)						Find	the	probability	of	scoring	a	2	or	more	
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Question	1:		 Adam	uses	two	fair	spinners	in	a	game.	
	 	 He	spins	both	spinners	and	adds	the	two	numbers	together.	

(a) 		Draw	a	table	to	show	all	possible	scores	

Adam	thinks	that	the	probability	of	an	even	score	is	½	

(b)					Explain	why	Adam	is	incorrect	

Question	2:	 Jessica	is	playing	a	game	with	a	fair	four	sections	spinner	and	a	fair	coin.	
	 	 She	spins	the	spinner	and	Vlips	the	coin.	

	

	 	 If	the	coin	lands	on	heads,	Jessica	applies	rule	1	to	the	number	on	the	spinner	
	 	 If	the	coin	lands	on	tails,	Jessica	applies	rule	2	to	the	number	on	the	spinner	

	 	 The	table	below	shows	some	information	about	the	scores	that	Jessica	can	get.	

	 	 (a)			What	could	rule	1	be?	

	 	 (b)			What	could	rule	2	be?	

	 	 (c)			Complete	the	table	

	 	 (d)			Find	the	probability	that	Jessica	scores	a	number	less	than	15	

Apply

© CORBETTMATHS 2017



Extension

Page 158

�                �

!
Probability:	Sample	Spaces	
Video	246	on	www.corbettmaths.com

Question	3:	 Katie	has	organised	a	game	to	raise	money	for	charity	at	a	local	fair.	

	 	 The	person	playing	rolls	two	fair	six	sided	dice	

	 	 The	numbers	on	the	dice	are	multiplied	together.	

	 	 Each	person	pays	£1	to	play.	

	 	 If	they	score	a	square	number,	they	win	£3	

	 	 The	game	is	played	180	times.	

	 	 How	much	money	does	Katie	raise	for	charity?	

Question	4:	 Two	bags,	1	and	2,	each	contain	equal	size	counters.	

	 	 	

Bag	1	contains	a	pink	counter,	yellow	counter	and	white	counter	

Bag	2	contains	counters	labelled	1,	4,	5	and	7.	

A	counter	is	drawn	at	random	from	bag	1	and		

a	counter	is	drawn	at	random	from	bag	2.	

If	the	counter	from	bag	1	is	pink,	the	number	on	the		

counter	from	bag	2	is	increased	by	1	

If	the	counter	from	bag	1	is	yellow,	the	number	on	the	

counter	from	bag	2	is	decreased	by	5	

If	the	counter	from	bag	1	is	white,	the	number	is	halved.	

Find	the	probability	of	scoring	a	number	below	3	

Question	5:	 A	fair	dice	has	six	faces	numbered	1,	1,	1,	2,	3	and	4.	

	 	 The	dice	is	rolled	twice	and	the	number	shown	is	recorded	each	time.	

	 	 Find	the	probability	that	the	sum	of	the	two	numbers	recorded	is	at	least	4.	

Question	6:	 A	fair	six	sided	dice	is	rolled	twice.	

	 	 Find	the	probability	that	the	number	obtained	on	the	Virst	roll	is	at	least	3		 	

	 greater	than	the	second	roll	

	

	

�
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WORDED: pRObability

1) A bag contains buttons in 3 colours. There are 10 black, 8 red and 7 white
buttons. If a button is picked randomly, what is the probability it is black?
Express this as a simplified fraction, decimal, and a percentage.

5) There are 9 packets of salted crisps, 7 packets of cheese & onion crisps
and 13 packets of cheese crisps. If one packet is chosen at random, what is
the probability it is not a packet of salted crisps? 

4) Before a running race, Kimmy has a 0.62 chance of winning the race.
What is the percentage probability she doesn’t win the race? 

2) At set of 10 cards are numbered 1 to 10. What is the probability…
… the card with 6 on it is picked?
… a card with a value of 12 is piked?
… a card with a 1 digit is piked?
… a card with a value greater than 7 is chosen?

7) At set of 20 cards are numbered 1 to 20. If the 8 is randomly picked and
removed, then the 13 is, then the card with 16 is picked and removed, now 
what is the probability of randomly picking an even number?

8) A spinner has 6 outcomes: A, B, C, D, E, F. The probability of the
spinner landing on F is twice the probability of landing on each of the other
outcomes. What is the probability the spinner lands on B?

6) A bag contains red and yellow cubes in the ratio 3 : 4. What is the
probability a red cube is picked at random from the bag?

9) A bag contains green and blue spheres. The probability of picking a green
sphere is 0.55. If there are more than 100 spheres in the bag, what is the
least amount of green spheres there can be?

3) A lake contains approximately 600 fish. George catches a fish, tags it, and
then releases it back into the lake. What is the approximate probability
George will now catch the tagged fish again? How many more fish does
George need to catch and tag to have a 0.25 chance of catching a tagged fish?

WORDED: pRObability

1) A bag contains buttons in 3 colours. There are 10 black, 8 red and 7 white
buttons. If a button is picked randomly, what is the probability it is black?
Express this as a simplified fraction, decimal, and a percentage.

5) There are 9 packets of salted crisps, 7 packets of cheese & onion crisps
and 13 packets of cheese crisps. If one packet is chosen at random, what is
the probability it is not a packet of salted crisps? 

4) Before a running race, Kimmy has a 0.62 chance of winning the race.
What is the percentage probability she doesn’t win the race? 

2) At set of 10 cards are numbered 1 to 10. What is the probability…
… the card with 6 on it is picked?
… a card with a value of 12 is piked?
… a card with a 1 digit is piked?
… a card with a value greater than 7 is chosen?

7) At set of 20 cards are numbered 1 to 20. If the 8 is randomly picked and
removed, then the 13 is, then the card with 16 is picked and removed, now 
what is the probability of randomly picking an even number?

8) A spinner has 6 outcomes: A, B, C, D, E, F. The probability of the
spinner landing on F is twice the probability of landing on each of the other
outcomes. What is the probability the spinner lands on B?

6) A bag contains red and yellow cubes in the ratio 3 : 4. What is the
probability a red cube is picked at random from the bag?

9) A bag contains green and blue spheres. The probability of picking a green
sphere is 0.55. If there are more than 100 spheres in the bag, what is the
least amount of green spheres there can be?

3) A lake contains approximately 600 fish. George catches a fish, tags it, and
then releases it back into the lake. What is the approximate probability
George will now catch the tagged fish again? How many more fish does
George need to catch and tag to have a 0.25 chance of catching a tagged fish?
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Listing Outcomes 
1. Jemma shakes the two bags shown below and picks a numbered card from each. 
 
She multiplies the numbers on her cards together.  
 
a) Complete the sample space diagram to show the different scores she could make:  

1 
4 

2 
3 

1 
5 1 

3 3 

 1 1 3 3 

1     

2     

3     

4     

5 

 

 

 

 

 
2. Peter is choosing his dinner from the menu. 
 
There are 12 different ways he could choose his meal, if 
he has a starter, main meal and desert.  List them all.  
 
He tells the chef to choose a meal for him at random. 
What is the probability that: 
a) He gets soup for starter and ice cream for desert?  
b) He gets beef for his main course and apple tart for 

desert?  
 
 
3. Carl rolls two dice. He subtracts the numbers on the 
dice to get a score. For example, if he rolls a 2 and then 
a 6, he scores 4.  What is the probability that Carl 
scores: 
a) 0? 
b) 7? 

Starter 
Soup 

Fruit Salad 
 

Main 
Chicken Curry 
Vegetable Tart 

Beef Roast 
 

Desert 
Ice Cream 
Apple Tart 

b) What is the probability that Jemma gets a score of 9?  

4. Andrew picks a card from a normal pack of playing cards.  
He records whether he gets a heart, club, diamond or spade.  
At the same time, he throws a normal six sided die and records the 
number it lands on.  
 
If he gets a heart and rolls a 6, he wins a prize.  
a) What is the chance he wins?  
b) What is the chance he loses?  
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!
Probability	

Videos	244,	245,	250	on	Corbettmaths

�

�

Question	1:	 Theo	has	3	red	sweets	and	2	white	sweets.	
	 	 He	picks	a	sweet	at	random.	

(a)		Write	down	the	probability	that	Theo	picks	a	red	sweet.	

(b)		Write	down	the	probability	that	Theo	picks	a	white	sweet.	

Question	2:	 Leah	has	12	cards,	each	with	a	shape	on	it.	
	 	 She	takes	a	card	at	random.	

(a)		What	is	the	probability	that	Leah	takes	a	card		
								with	a	star	on	it?	

(b)		What	is	the	probability	that	Leah	takes	a	card		
								with	a	triangle	on	it?	

(c)			What	is	the	probability	that	Leah	takes	a	card		
								with	a	circle	on	it?	

	
Question	3:	 Ralph	has	9	cards,	each	with	a	number	on	it.	

	 	 He	picks	a	card	at	random.	
	 	 Write	down	the	probability	that	the	chosen	card	is	

(a)		the	number	8	 	 (b)		an	even	number			 (c)		a	number	less	than	7	

(d)		a	multiple	of	4	 	 (e)		a	square	number	 (f)		a	prime	number	

Question	4:	 There	are	12	red	roses,	5	yellow	roses	and	3	white	roses	in	a	vase.	
	 	 Felix	takes	a	rose,	at	random,	from	the	vase.	

(a)		Write	down	the	probability	that	he	takes	a	white	rose.	
(b)		Write	down	the	probability	that	he	takes	a	red	or	a	white	rose.	
(c)		Write	down	the	probability	that	Felix	takes	a	rose	that	is	not	red.	

Examples

Workout

© CORBETTMATHS 2018
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Probability	

Videos	244,	245,	250	on	Corbettmaths

	
Question	5:	 Leon	throws	a	biased	coin.	
	 	 The	probability	of	getting	tails	is	0.4	
	 	 Work	out	the	probability	of	getting	heads.	

Question	6:	 Edith	plants	a	daffodil	bulb.	
	 	 The	probability	that	the	bulb	will	grow	is	0.8	
	 	 What	is	the	probability	that	the	bulb	will	not	grow?	

Question	7:	 Wycombe	Wanderers	play	a	match	of	football.	
	 	 The	probability	that	they	win	the	match	is	0.28	
	 	 The	probability	that	they	draw	the	match	is	0.55	
	 	 Work	out	the	probability	that	they	lose	the	match.	
	
Question	8:	 Evelyn	has	80	pens	in	a	drawer.	
	 	 15	pens	are	black	and	the	other	pens	are	blue.	

	 	 Evelyn	picks	a	pen	at	random	from	the	drawer.	

	 	 (a)		What	is	the	probability	that	Evelyn	picks	a	black	pen?	
	 	 (b)		What	is	the	probability	that	Evelyn	picks	a	blue	pen?	

Question	9:	 There	are	20	counters	in	a	bag.	

	 	 	 2	of	the	counters	are	white.	
	 	 	 1	of	the	counters	is	pink.	
	 	 	 4	of	the	counters	are	black.	
	 	 	 The	rest	of	the	counters	are	purple.	

	 	 Carter	takes	a	counter	at	random	from	the	bag.	
	 	 Show	that	the	probability	that	the	counter	is	white	or	purple	is	� 	

Question	10:	 There	are	only	pink,	yellow,	green	and	blue	counters	in	a	bag.	
	 	 The	table	shows	the	probability	that	a	counter	taken	at	random	from	the	bag	
	 	 will	be	pink,	green	or	blue.	

	 	 	

	 	 (a)		Work	out	the	probability	that	the	counter	taken	is	yellow	

	 	 There	are	40	counters	in	the	bag.	

	 	 (b)		Work	out	the	number	of	blue	counters	in	the	bag.	

3
4

© CORBETTMATHS 2018
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Videos	244,	245,	250	on	Corbettmaths

Question	11:	 					Darcy	has	a	biased	spinner.	
	 	 					A	spinner	has	sections	labelled	1,	2,	3,	4	and	5.	
	 	 					The	table	below	shows	information	about	some	of	the	probabilities	

	 	 				Work	out	the	value	of	x.	

Question	12:	 			Frederick	organises	a	rafYle	for	his	school	fayre.	
	 	 			The	top	prize	is	a	ride	in	a	hot	air	balloon,	which	will	be	won	by	1	ticket.	
	 	 			Altogether	Frederick	sells	700	rafYle	tickets.	
	 	 			Miss	Robinson	buys	5	tickets	for	the	rafYle.	
	 	 		
	 	 		Work	out	the	probability	that	Miss	Robinson	does	not	win.	

Question	13:	 				There	are	20	chocolates	in	a	box.	
	 																	Some	of	the	chocolates	contain	nuts	and	the	rest	do	not.	
																															The	probability	that	a	chocolate	containing	nuts	is	picked	at	random	from	the		
	 		 				box	is	0.6	
	 	 				How	many	of	the	chocolates	in	the	box	contain	nuts?	

Question	14:	 					A	bag	contains	600	coloured	counters.	
	 	 					The	counters	are	yellow,	brown	or	orange.	
	 	 					There	are	117	yellow	counters	in	the	bag.	
	 	 					The	probability	that	a	brown	counter	is	chosen	from	the	bag	is	0.35	
	 	
	 	 					Calculate	the	number	of	orange	counters	in	the	bag.	

� 	

Question	1:	 Megan	has	a	fair	6	sided	spinner.	
	 	 The	spinner	has	the	letters	A,	B	and	C	on	it.	

	 	 The	probability	that	the	spinner	will	land	on	an	A	is	� 	

	 	 The	probability	that	the	spinner	will	land	on	a	C	is	� 	

	 	 	
	 	 Write	the	letters	on	the	spinner.	

Apply

1
2

1
3

© CORBETTMATHS 2018
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Videos	244,	245,	250	on	Corbettmaths

Question	11:	 					Darcy	has	a	biased	spinner.	
	 	 					A	spinner	has	sections	labelled	1,	2,	3,	4	and	5.	
	 	 					The	table	below	shows	information	about	some	of	the	probabilities	

	 	 				Work	out	the	value	of	x.	

Question	12:	 			Frederick	organises	a	rafYle	for	his	school	fayre.	
	 	 			The	top	prize	is	a	ride	in	a	hot	air	balloon,	which	will	be	won	by	1	ticket.	
	 	 			Altogether	Frederick	sells	700	rafYle	tickets.	
	 	 			Miss	Robinson	buys	5	tickets	for	the	rafYle.	
	 	 		
	 	 		Work	out	the	probability	that	Miss	Robinson	does	not	win.	

Question	13:	 				There	are	20	chocolates	in	a	box.	
	 																	Some	of	the	chocolates	contain	nuts	and	the	rest	do	not.	
																															The	probability	that	a	chocolate	containing	nuts	is	picked	at	random	from	the		
	 		 				box	is	0.6	
	 	 				How	many	of	the	chocolates	in	the	box	contain	nuts?	

Question	14:	 					A	bag	contains	600	coloured	counters.	
	 	 					The	counters	are	yellow,	brown	or	orange.	
	 	 					There	are	117	yellow	counters	in	the	bag.	
	 	 					The	probability	that	a	brown	counter	is	chosen	from	the	bag	is	0.35	
	 	
	 	 					Calculate	the	number	of	orange	counters	in	the	bag.	

� 	

Question	1:	 Megan	has	a	fair	6	sided	spinner.	
	 	 The	spinner	has	the	letters	A,	B	and	C	on	it.	

	 	 The	probability	that	the	spinner	will	land	on	an	A	is	� 	

	 	 The	probability	that	the	spinner	will	land	on	a	C	is	� 	

	 	 	
	 	 Write	the	letters	on	the	spinner.	

Apply

1
2

1
3
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Question	2:	 Elliott	has	eight	numbered	cards.	

	 	 One	of	the	cards	is	chosen	at	random.	
	 	 Elliott	says:	
	 	 	 The	probability	of	a	8	is		� 	

	 	 	 The	range	of	the	numbers	is	5.	
	 	 	 The	probability	of	a	number	greater	than	10	is	0.	
	 	 	 The	probability	of	a	7	is	� 	

	 	 	
	 	 Fill	in	the	six	missing	numbers.	

Question	3:	 The	two-way	table	gives	information	about	90	people	who	sat	their	driving	test.	

(a)		Complete	the	two-way	table	

A	person	is	picked	at	random.	

(b)		Write	down	the	probability	that	the	person	
								failed	their	driving	test.	

(c)			Write	down	the	probability	that	the	person	
									had	under	20	driving	lessons.	

Somebody	who	passed	their	driving	test	is	picked	at	random.	

(d)		Work	out	the	probability	that	this	person	had	under	20	driving	lessons.	

	

Question	4:	 Isaac	has	made	two	fair	spinners.	
	 	 Spinner	1	has	10	equal	sized	sections.	
	 	 Spinner	2	has	4	equal	sized	sections.	

Isaac	says	

“It	is	more	likely	to	get	a	4	on	spinner	1	than	
	spinner	2	because	there	are	two	number	4s	on	spinner	1	
and	only	one	number	4	on	spinner	2.”	

Explain	why	Isaac	is	incorrect.	

1
4

1
2
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Question	5:	 The	table	shows	the	shoe	size	of	23	students.	

	 	 A	student	is	picked	at	random.	

	 	 (a)		Work	out	the	probability	that	the	student	has	a	shoe	size	of	8.	
	 	 (b)		Work	out	the	probability	that	the	student	has	a	shoe	size	of	7	or	smaller.	

Question	6:	 A	football	team	can	win,	draw	or	lose	a	match.	
	 	 The	table	shows	the	probabilities	of	each	result.	

	 	 Each	win	is	worth	3	points.	
	 	 Each	draw	is	worth	1	point.	
	 	 Each	loss	is	worth	0	points.	
	 	 The	football	team	plays	40	games	in	a	season.	

	 	 Work	out	how	many	points	the	football	team	should	receive	in	one	season.	

Question	7:	 Beatrice	has	a	biased	four	sided	spinner.	
	 	 The	table	shows	the	probabilities	that	the	spinner	will	land	on	a	2	or	3.	

	 	 The	probability	that	the	spinner	will	land	on	1	is	three	times	the	probability	that		
	 	 the	spinner	will	land	on	4.	

	 	 Work	out	the	probability	that	the	spinner	will	land	on	1.	

Question	8:	 Finn	has	some	sweets	in	a	bag.	
	 	 5	of	the	sweets	are	lemon	Ylavoured.	
	 	 7	of	the	sweets	are	strawberry	Ylavoured.	
	 	 The	rest	of	the	sweets	are	mint	Ylavoured.	

	 	 The	probability	that	Finn	takes	a	mint	Ylavoured	sweet	is	� 	

	 	 How	many	mint	Ylavoured	sweets	are	in	the	bag?	

2
5
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Question	9:	 Gracie	has	more	than	5	coins.	
	 	 The	total	value	of	the	coins	is	50p.	

	 	 Gracie	is	going	to	pick	one	of	the	coins	at	random.	
	 	
	 	 The	probability	that	Gracie	picks	a	1p	coin	is	� 	

	 	 List	all	the	coins	that	Gracie	has.	

Question	10:	 A	box	contains	lego	blocks	of	the	same	size.	
	 	 Each	block	is	white,	blue,	green	or	red.	

	 	

	 The	table	shows	the	probabilities	that	a	block	picked	at	random	is	white,	blue	or	red.	
	 	 	
	 (a)		Work	out	the	probability	of	a	green	block	

	 There	are	60	red	lego	blocks.	

	 (b)		How	many	white	lego	blocks	are	there?	

Question	11:	 A	bag	contains	good	and	bad	apples.	
	 	 n	of	the	apples	are	good.	
	 	 The	other	5	apples	are	bad.	

(a)		Write	down	an	expression,	in	terms	of	n,	for	the	number	of	apples	in	the	bag	altogether.	

Maryam	will	take	at	random,	an	apple	from	the	bag.	

(b)		Write	down	an	expression,	in	terms	of	n,	for	the	probability	that	Maryam	will	take	a	good		 												
									apple.	

(c)		Write	down	an	expression,	in	terms	of	n,	for	the	probability	that	Maryam	will	take	a	bad		 												
									apple.	

1
5
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Question	12:	 There	are	only	red,	black	and	green	pens	in	a	box.	

	 	 There	are	three	times	as	many	red	pens	as	green	pens.	
	 	 There	are	four	as	many	black	pens	than	red	pens.	

	 	 Work	out	the	probability	of	a	black	pen	being	selected.	
	

� 	
Answers
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Use the distributive property to calculate:

1) 7 × (80 + 4)

2) 7 × (80 + 5)

3) 8 × (80 + 5)

4) 8 × (90 + 5)

5) (90 + 5) × 8

6) 70 + 5 × 8

7) 70 + 5 × 16

8) (70 + 5) × 4

9) (70 + 4) × 5

10) (4 + 70) × 5
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Question	1:	 Expand	the	following	brackets	

(a) 	5(y	+	3)	 	 (b)		4(a	+	2)	 													(c)		8(w	+	10)		 (d)		3(x	−	7)	

(e)		9(s	−	1)	 	 (f)		2(8	−	t)	 													(g)		7(4	+	h)	 	 (h)		10(a	+	2b	+	3c)	

(i)			4(3y	+	2)		 (j)		5(2p	−	1)	 													(k)		3(7a	+	2)	 	 (l)		9(2x	−	5)	

(m)		5(4	+	3t)		 (n)		7(9	−	2c)														(o)		8(3w	+	1)		 (p)		9(1	−	4p)	

(q)			11(2k	−	5)	 (r)		20(6a	+	5c)												(s)		3(15w	−	7)	 (t)		3(9	−	2a)	

Question	2:	 Expand	the	following	brackets	

(a) 	−2(w	+	5)		 (b)		−3(c	+	7)														(c)		−8(c	+	7)	 													(d)		−10(y	−	2)	

(e)		−7(g	−	3)		 (f)		−4(2w	+	3)											(g)		−9(3w	−	5)	 (h)		−9(5x	−	1)	

(i)			−5(6	−	c)	 	 (j)		−6(4	+	3m)											(k)		−2(1	+	9c)	 (l)		−5(8a	−	7w)	

Question	3:	 Expand	the	following	brackets	

(a) 	a(c	+	2)	 	 (b)		c(d	−	3)	 													(c)		a(b	+	c)	 	 (d)		w(8	−	y)	

(e)		c(5	+	a)	 	 (f)		w(a	−	9)	 													(g)		y(s	+	t)	 	 (h)		2a(c	−	3)	

(i)			5x(y	+	8)	 	 (j)		3a(2c	+	9)														(k)		6g(2c	−	1)	 (l)		9k(2	+	d)	

(m)		5(2f	+	9w)	 (n)		3y(5p	+	2)											(o)		2s(t	+	1)	 	 (p)		−4a(8x	−	3)	

Question	4:	 Expand	the	following	brackets	

(a) 	a(a	+	2)	 	 (b)		y(y	−	5)	 													(c)		w(a	+	w)	 	 (d)		c(9	−	c)	

(e)		p(2p	+	5)		 (f)		2w(3w	−	1)										(g)		9y(2y	+	3)	 (h)		4c(2a	+	5c)	

Examples

Workout
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Expand:

1) 3(5 + 4)

2) 3(4 + 5)

3) 3(4 − 5)

4) 3(5 − 4)

5) 3(−5 − 4)

6) −3(5 + 4)

7) −3(5 − 4)

8) −3(25 − 4)

9) −3(4 − 25)

10) −6(2 − 5)

11) 6(5 − 2)

12) 6(5 − 24)

13) 6(55 − 24)

14) −6(24 − 55)

15) −6(24 − 55 − 77)

16) −6(55 − 24 − 77)

17) −6(−55 − 24 − 77)

18) −8(−55 − 24 − 77)

19) −(−55 − 24 − 77)

• Why are the answers to questions 1 and 2 the same?
• Why are the answers to questions 5 and 6 the same?
• Why are the answers to questions 9 and 10 the same?
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Q3
Expand,

[a] 5(! + 3)

[b] 6(# + 1)

[c] 4(2$ − 3)

[d] 7(5& + 4)

[e] 3(4 − 3')

[f] 2(7( − 5)

[g] 8(8 + 2))

[h] 6(11 − 8*)

[i] +(+ + 6)

[j] &(2& + 7)

[k] ,(3, − 1)

[l] -ℎ(ℎ + 5)

[m]#(1 − 2#)

[n] 2.(2. − 3)

[o] 3'(6 + ')

[p] 4$(8 − $)

[q] 3(/ + 50 + 3)

[r] 6(3& + , + 2)

[s] -2(2* + 4# − 1)

[t] -(2 + ! − 5$)

[u] .(5. − 2' + 3)

[v] 3,(2 − 7, − 21)

[w] -21(3 − 41 + 12)

[x] +2(+ + 2 − 5)

Q4
Fill in the missing boxes to 
make the following true.

[a] 3(      + 2) = 3/ + 6

[b] '(' − ) = '2 − 7'

[c] -6(1 − ) = -61 + 24

[d] (2/ + 5 − 0) = 2/2 + 5/ − /0

[e] (4 − / − 40) = -12 + 3/ + 120

[f] 7(      + 10 − ) = 74 + 70 − 145

[g] 5(+ − + ) = 5+ − 202 + 25

Q5
Write an expanded expression 
for the area of each of the 
following rectangles.

[a]
7

' − 2

[c]
1 + 5

5

[d] 4

2! + $

[b]
4

2/ − 5
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E
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d
	t
h
e	
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o
w
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g
	b
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(a
)
	5
(y
	+
	3
)	
	

(b
)	
	4
(a
	+
	2
)	
			
			
			
			
	(
c)
		8
(w
	+
	1
0
)	
	

(d
)	
	3
(x
	−
	7
)	

(e
)	
	9
(s
	−
	1
)	
	

(f
)	
	2
(8
	−
	t
)	

			
			
			
			
	(
g
)	
	7
(4
	+
	h
)	
	

(h
)	
	1
0
(a
	+
	2
b
	+
	3
c)
	

(i
)	
		4
(3
y
	+
	2
)	
	

(j
)	
	5
(2
p
	−
	1
)	
			
			
			
			
	(
k
)	
	3
(7
a	
+
	2
)	
	

(l
)	
	9
(2
x	
−
	5
)	

(m
)	
	5
(4
	+
	3
t)
		

(n
)	
	7
(9
	−
	2
c)
		
			
			
			
			
(o
)	
	8
(3
w
	+
	1
)		

(p
)	
	9
(1
	−
	4
p
)	

(q
)	
		1
1
(2
k
	−
	5
)	

(r
)	
	2
0
(6
a	
+
	5
c)
			
			
			
			
(s
)	
	3
(1
5
w
	−
	7
)	

(t
)	
	3
(9
	−
	2
a)
	

Q
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E
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e	
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o
w
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	b
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(a
)
	−
2
(w
	+
	5
)		

(b
)	
	−
3
(c
	+
	7
)	
			
			
			
			
	(
c)
		−
8
(c
	+
	7
)	
			
			
			
			
	(
d
)	
	−
1
0
(y
	−
	2
)	

(e
)	
	−
7
(g
	−
	3
)	
	

(f
)	
	−
4
(2
w
	+
	3
)	
			
			
			
	(
g
)	
	−
9
(3
w
	−
	5
)	

(h
)	
	−
9
(5
x	
−
	1
)	

(i
)	
		−
5
(6
	−
	c
)	
	

(j
)	
	−
6
(4
	+
	3
m
)	
			
			
			
	(
k
)	
	−
2
(1
	+
	9
c)
	

(l
)	
	−
5
(8
a	
−
	7
w
)	

Q
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E
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(a
)
	a
(c
	+
	2
)	

	
(b
)	
	c
(d
	−
	3
)	
			
			
			
			
	(
c)
		a
(b
	+
	c
)	

	
(d
)	
	w
(8
	−
	y
)	

(e
)	
	c
(5
	+
	a
)	

	
(f
)	
	w
(a
	−
	9
)	
			
			
			
			
	(
g
)	
	y
(s
	+
	t
)	

	
(h
)	
	2
a(
c	
−
	3
)	

(i
)	
		5
x(
y
	+
	8
)	
	

(j
)	
	3
a(
2
c	
+
	9
)		
			
			
			
			
(k
)	
	6
g
(2
c	
−
	1
)	

(l
)	
	9
k
(2
	+
	d
)	

(m
)	
	5
(2
f	
+
	9
w
)	

(n
)	
	3
y
(5
p
	+
	2
)	
			
			
			
	(
o
)	
	2
s(
t	
+
	1
)	
	

(p
)	
	−
4
a(
8
x	
−
	3
)	
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E
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(a
)
	a
(a
	+
	2
)	
	

(b
)	
	y
(y
	−
	5
)	
			
			
			
			
	(
c)
		w
(a
	+
	w
)	
	

(d
)	
	c
(9
	−
	c
)	

(e
)	
	p
(2
p
	+
	5
)	
	

(f
)	
	2
w
(3
w
	−
	1
)	
			
			
			
(g
)	
	9
y
(2
y
	+
	3
)	

(h
)	
	4
c(
2
a	
+
	5
c)
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(i)
			2
u(
3	
−	
u)
		

(j)
		m
(m
²	+
	3
)			
				
				
			(
k)
		y
(y
²	−
	7
)	
	

(l)
		g
²(
g	
−	
8)
	

(m
)		
2w

(w
²	+
	6
)	

(n
)		
4a
(2
a²
	−
	3
)		
				
				
(o
)		
5c
(3
c²
	−
	a
)	

(p
)		
8w

(3
w
²	+
	3
y)
	

(q
)	
	x
²(
x²
	+
	4
)	

(r
)		
3w

²(
7	
+	
2w

²)
	

				
				
			

Qu
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nd
	a
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m
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(a
)	
5(
y	
+	
3)
	+
	2
(y
	+
	7
)	

	
(b
)		
6(
2w

	+
	5
)	+
	9
(w
	+
	2
)	

				
				
				
	(c
)		
3(
y	
−	
2)
	+
	4
(2
y	
+	
5)
	

(d
)		
7(
2g
	+
	3
)	−
	5
(g
+	
2)
	

	
(e
)		
	6
(x
	−
	2
)	−
	4
(x
	−
	8
)	

				
				
				
(f
)		
2(
3y
	−
	8
)	−
	5
(2
y	
−	
1)
	

(g
)		
	8
(5
	+
	2
m
)	+
	3
(5
	−
	3
m
)	
	

(h
)		
4(
w
	+
	7
)	−
	2
(2
w
	+
	1
)	

				
				
				
(i)
		9
(1
	+
	2
y)
	+
	3
(3
	−
	y
)	
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(a
)	
w
(w
	+
	5
)	+
	w
(w
	+
	7
)	

	
(b
)		
2g
(4
g	
+	
3)
	+
	g
(g
	−
	7
)	

				
				
				
	(c
)	n
(n
	−
	4
)	−
	n
(5
	−
	n
)	

(d
)		
2e
(4
e	
+	
3)
	−
	3
e(
e	
−	
5)
	
	

(e
)		
	a
(3
	+
	c)
	+
	c(
a	
+	
2)
	

				
				
				
(f
)		
m
(a
	+
	7
)	−
	a
(4
	−
	3
m
)	

(g
)		
	8
c(
8	
−	
3a
)	+
	3
(4
	−
	c)
		
	

(h
)		
5y
(3
y	
+	
z)
	−
	2
y(
4y
	−
	3
z)
				
				
	(i
)	4
c(
3c
		−
	c²
)	−
2c
²(
4	
−5
c)
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Expand:

1) 5(5 + 4)

2) 5(4 + 5)

3) 5(4 − 5)

4) 5(5 − 4)

5) 5(−5 − 4)

6) −5(5 + 4)

7) −5(5 − 4)

8) −5(25 − 4)

9) −5(4 − 25)

10) −35(2 − 5)

11) 35(5 − 2)

12) 35(5 − 24)

13) 35(55 − 24)

14) −35(24 − 55)

15) −35#(24 − 55)

16) −34#(24 − 55)

17) −34#(24 − 554)

18) −34!(2 − 55)

19) −34!(24# − 55#)

• Why are the answers to questions 1 and 2 the same?
• Why are the answers to questions 5 and 6 the same?
• Why are the answers to questions 17 and 18 the same?



Fluency Practice

Expand and simplify:

1)  59!:"; 99":# − 49":

2) 75%4# 25#4 − 55#4#

3) 9#:";# 49!:! − 79!:!;

4) 95%4" 74! + 65"4

5) 29#:! 59%:% − 29:%

6) 39:% 59 − 49"

7) 29":# 5: + 89#:"

8) 29:;# 99%:#;# + 49!:#

9) 75!4!7# 95"4% − 44#

10) 35!4% 554#7 − 65%4%
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Expand and simplify:

1)  2 + 8 54 − 7

2) 10 95 + 4 − 5

3) 8 + 9 104 + 3

4) 8 55 + 8 + 2

5) 2 37 − 4 + 7

6) 45 + 6 + 3 25 + 5

7) 3 95 + 10 + 65 + 5

8) 47 − 6 + 2 57 + 9

9) −8 + 7 67 + 1

10) 8 74 + 1 + 84 − 3
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�
   

   
   

   
   
�

!
Ex
pa
nd
in
g	
Br
ac
ke
ts
	

Vi
de
o	
13
	o
n	
w
w
w
.co
rb
et
tm
at
hs
.co
m

(i)
			2
u(
3	
−	
u)
		

(j)
		m
(m
²	+
	3
)			
				
				
			(
k)
		y
(y
²	−
	7
)	
	

(l)
		g
²(
g	
−	
8)
	

(m
)		
2w

(w
²	+
	6
)	

(n
)		
4a
(2
a²
	−
	3
)		
				
				
(o
)		
5c
(3
c²
	−
	a
)	

(p
)		
8w

(3
w
²	+
	3
y)
	

(q
)	
	x
²(
x²
	+
	4
)	

(r
)		
3w

²(
7	
+	
2w

²)
	

				
				
			

Qu
es
tio
n	
5:
	
Ex
pa
nd
	a
nd
	si
m
pl
ify
	

(a
)	
5(
y	
+	
3)
	+
	2
(y
	+
	7
)	

	
(b
)		
6(
2w

	+
	5
)	+
	9
(w
	+
	2
)	

				
				
				
	(c
)		
3(
y	
−	
2)
	+
	4
(2
y	
+	
5)
	

(d
)		
7(
2g
	+
	3
)	−
	5
(g
+	
2)
	

	
(e
)		
	6
(x
	−
	2
)	−
	4
(x
	−
	8
)	

				
				
				
(f
)		
2(
3y
	−
	8
)	−
	5
(2
y	
−	
1)
	

(g
)		
	8
(5
	+
	2
m
)	+
	3
(5
	−
	3
m
)	
	

(h
)		
4(
w
	+
	7
)	−
	2
(2
w
	+
	1
)	

				
				
				
(i)
		9
(1
	+
	2
y)
	+
	3
(3
	−
	y
)	

Qu
es
tio
n	
6:
	
Ex
pa
nd
	a
nd
	si
m
pl
ify
	

(a
)	
w
(w
	+
	5
)	+
	w
(w
	+
	7
)	

	
(b
)		
2g
(4
g	
+	
3)
	+
	g
(g
	−
	7
)	

				
				
				
	(c
)	n
(n
	−
	4
)	−
	n
(5
	−
	n
)	

(d
)		
2e
(4
e	
+	
3)
	−
	3
e(
e	
−	
5)
	
	

(e
)		
	a
(3
	+
	c)
	+
	c(
a	
+	
2)
	

				
				
				
(f
)		
m
(a
	+
	7
)	−
	a
(4
	−
	3
m
)	

(g
)		
	8
c(
8	
−	
3a
)	+
	3
(4
	−
	c)
		
	

(h
)		
5y
(3
y	
+	
z)
	−
	2
y(
4y
	−
	3
z)
				
				
	(i
)	4
c(
3c
		−
	c²
)	−
2c
²(
4	
−5
c)
	

� Qu
es
tio
n	
1:
		C
an
	y
ou
	sp
ot
	a
ny
	m
is
ta
ke
s	i
n	
th
e	
qu
es
tio
ns
	b
el
ow
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Expand and simplify:

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

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

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

4) 3 5 − 1 + 2(5 + 4)

5) 3 5 + 1 + 2(5 − 4)

6) 3 5 − 1 + 2(5 − 4)

7) 3 5 − 1 − 2(5 − 4)

8) 3 5 + 1 − 2(5 + 4)

9) 3 5 + 1 − 2(25 + 4)

10) 3 5 + 1 − 4(5 + 2)

11) 3 5 + 1 − (5 + 2)

12) 3 5 − 1 − (5 − 2)

13) 3 5 − 1 − (55 − 2)

14) 3 5 − 1 − 55

15) 55 − 3(5 − 1)

16) 5 − 3(5 − 1)

17) 5 + 3(1 − 5)

18) 5 + 3(4 − 5)

19) 5 − 3(4 − 5)

• Why are the answers to questions 1 and 2 the same?
• Why are the answers to questions 9 and 10 the same?
• Why are the answers to questions 16 and 17 the same?



Fluency Practice
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Expanding Two Sets of Brackets 
 

Expand and simplify 

(a) 2(𝑥 + 4) + 5(𝑥 + 3) 

(b) 3(𝑥 + 5) + 2(𝑥 + 1) 

(c) 5(𝑥 + 7) + 3(𝑥 + 2) 

(d) 6(𝑥 + 1) + 4(𝑥 + 3) 

(e) 2(2𝑥 + 3) + 4(3𝑥 + 5) 
 

 

Expand and simplify 

(a) 3(𝑥 + 9) + 6(𝑥 − 2) 

(b) 5(𝑥 − 2) + 3(𝑥 + 4) 

(c) 2(𝑥 + 8) + 4(𝑥 − 1) 

(d) 6(𝑥 + 3) + 2(𝑥 − 4) 

(e) 3(2𝑥 + 5) + 2(𝑥 − 3) 
 

 

Expand and simplify 

(a) 5(𝑥 + 5) − 2(𝑥 + 3) 

(b) 6(𝑥 − 1) − 3(𝑥 + 2) 

(c) 4(𝑥 + 7) − 2(𝑥 + 5) 

(d) 3(𝑥 − 1) − 2(𝑥 + 4) 

(e) 5(2𝑥 + 3) − 4(𝑥 + 2) 
 

 

Expand and simplify 

(a) 3(𝑥 + 10) − 2(𝑥 − 4) 

(b) 5(𝑥 + 4) − 4(𝑥 − 1) 

(c) 7(𝑥 + 5) − 3(𝑥 − 2) 

(d) 6(𝑥 − 3) − 2(𝑥 − 4) 

(e) 3(2𝑥 − 7) − 2(𝑥 − 2) 
 

When two sets of single brackets are 
added the result is 7𝑥 − 5. What could 
the two sets of brackets have been? 

Expanding Two Sets of Brackets 
 

Expand and simplify 

(a) 2(𝑥 + 4) + 5(𝑥 + 3) 

(b) 3(𝑥 + 5) + 2(𝑥 + 1) 

(c) 5(𝑥 + 7) + 3(𝑥 + 2) 

(d) 6(𝑥 + 1) + 4(𝑥 + 3) 

(e) 2(2𝑥 + 3) + 4(3𝑥 + 5) 
 

 

Expand and simplify 

(a) 3(𝑥 + 9) + 6(𝑥 − 2) 

(b) 5(𝑥 − 2) + 3(𝑥 + 4) 

(c) 2(𝑥 + 8) + 4(𝑥 − 1) 

(d) 6(𝑥 + 3) + 2(𝑥 − 4) 

(e) 3(2𝑥 + 5) + 2(𝑥 − 3) 
 

 

Expand and simplify 

(a) 5(𝑥 + 5) − 2(𝑥 + 3) 

(b) 6(𝑥 − 1) − 3(𝑥 + 2) 

(c) 4(𝑥 + 7) − 2(𝑥 + 5) 

(d) 3(𝑥 − 1) − 2(𝑥 + 4) 

(e) 5(2𝑥 + 3) − 4(𝑥 + 2) 
 

 

Expand and simplify 

(a) 3(𝑥 + 10) − 2(𝑥 − 4) 

(b) 5(𝑥 + 4) − 4(𝑥 − 1) 

(c) 7(𝑥 + 5) − 3(𝑥 − 2) 

(d) 6(𝑥 − 3) − 2(𝑥 − 4) 

(e) 3(2𝑥 − 7) − 2(𝑥 − 2) 
 

When two sets of single brackets are 
added the result is 7𝑥 − 5. What could 
the two sets of brackets have been? 
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�
   

   
   

   
   
�

!
Ex
pa
nd
in
g	
Br
ac
ke
ts
	

Vi
de
o	
13
	o
n	
w
w
w
.co
rb
et
tm
at
hs
.co
m

(i)
			2
u(
3	
−	
u)
		

(j)
		m
(m
²	+
	3
)			
				
				
			(
k)
		y
(y
²	−
	7
)	
	

(l)
		g
²(
g	
−	
8)
	

(m
)		
2w

(w
²	+
	6
)	

(n
)		
4a
(2
a²
	−
	3
)		
				
				
(o
)		
5c
(3
c²
	−
	a
)	

(p
)		
8w

(3
w
²	+
	3
y)
	

(q
)	
	x
²(
x²
	+
	4
)	

(r
)		
3w

²(
7	
+	
2w

²)
	

				
				
			

Qu
es
tio
n	
5:
	
Ex
pa
nd
	a
nd
	si
m
pl
ify
	

(a
)	
5(
y	
+	
3)
	+
	2
(y
	+
	7
)	

	
(b
)		
6(
2w

	+
	5
)	+
	9
(w
	+
	2
)	

				
				
				
	(c
)		
3(
y	
−	
2)
	+
	4
(2
y	
+	
5)
	

(d
)		
7(
2g
	+
	3
)	−
	5
(g
+	
2)
	

	
(e
)		
	6
(x
	−
	2
)	−
	4
(x
	−
	8
)	

				
				
				
(f
)		
2(
3y
	−
	8
)	−
	5
(2
y	
−	
1)
	

(g
)		
	8
(5
	+
	2
m
)	+
	3
(5
	−
	3
m
)	
	

(h
)		
4(
w
	+
	7
)	−
	2
(2
w
	+
	1
)	

				
				
				
(i)
		9
(1
	+
	2
y)
	+
	3
(3
	−
	y
)	

Qu
es
tio
n	
6:
	
Ex
pa
nd
	a
nd
	si
m
pl
ify
	

(a
)	
w
(w
	+
	5
)	+
	w
(w
	+
	7
)	

	
(b
)		
2g
(4
g	
+	
3)
	+
	g
(g
	−
	7
)	

				
				
				
	(c
)	n
(n
	−
	4
)	−
	n
(5
	−
	n
)	

(d
)		
2e
(4
e	
+	
3)
	−
	3
e(
e	
−	
5)
	
	

(e
)		
	a
(3
	+
	c)
	+
	c(
a	
+	
2)
	

				
				
				
(f
)		
m
(a
	+
	7
)	−
	a
(4
	−
	3
m
)	

(g
)		
	8
c(
8	
−	
3a
)	+
	3
(4
	−
	c)
		
	

(h
)		
5y
(3
y	
+	
z)
	−
	2
y(
4y
	−
	3
z)
				
				
	(i
)	4
c(
3c
		−
	c²
)	−
2c
²(
4	
−5
c)
	

� Qu
es
tio
n	
1:
		C
an
	y
ou
	sp
ot
	a
ny
	m
is
ta
ke
s	i
n	
th
e	
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es
tio
ns
	b
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	 �
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Expand and simplify:

1) 25 5 + 1 + 35(5 + 4)

2) 35 5 + 4 + 25(5 + 1)

3) 35 5 + 1 + 25(5 + 4)

4) 35 5 − 1 + 25(5 + 4)

5) 35 5 + 1 + 25(5 − 4)

6) 35 5 − 1 + 25(5 − 4)

7) 35 5 − 1 − 25(5 − 4)

8) 35 5 + 1 − 25(5 + 4)

9) 35 5 + 1 − 2(5 + 4)

10) 35 5 + 1 − 5(5 + 4)

11) 35# 5 + 1 − 55(5 + 4)

12) 35# 5 − 1 − 55(5 − 4)

13) 35# 5 − 1 − (55# − 4)

14) 35# 5 − 1 − 55

15) 55# − 35#(5 − 1)

16) 5 − 35#(5 − 1)

17) 5 + 35#(1 − 5)

18) 5 + 35#(4 − 5)

19) 5 − 35#(4 − 5)

• Why are the answers to questions 1 and 2 the same?
• Why are the answers to questions 16 and 17 the same?
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�
   

   
   

   
   
�

!
Ex
pa
nd
in
g	
Br
ac
ke
ts
	

Vi
de
o	
13
	o
n	
w
w
w
.co
rb
et
tm
at
hs
.co
m

(i)
			2
u(
3	
−	
u)
		

(j)
		m
(m
²	+
	3
)			
				
				
			(
k)
		y
(y
²	−
	7
)	
	

(l)
		g
²(
g	
−	
8)
	

(m
)		
2w

(w
²	+
	6
)	

(n
)		
4a
(2
a²
	−
	3
)		
				
				
(o
)		
5c
(3
c²
	−
	a
)	

(p
)		
8w

(3
w
²	+
	3
y)
	

(q
)	
	x
²(
x²
	+
	4
)	

(r
)		
3w

²(
7	
+	
2w

²)
	

				
				
			

Qu
es
tio
n	
5:
	
Ex
pa
nd
	a
nd
	si
m
pl
ify
	

(a
)	
5(
y	
+	
3)
	+
	2
(y
	+
	7
)	

	
(b
)		
6(
2w

	+
	5
)	+
	9
(w
	+
	2
)	

				
				
				
	(c
)		
3(
y	
−	
2)
	+
	4
(2
y	
+	
5)
	

(d
)		
7(
2g
	+
	3
)	−
	5
(g
+	
2)
	

	
(e
)		
	6
(x
	−
	2
)	−
	4
(x
	−
	8
)	

				
				
				
(f
)		
2(
3y
	−
	8
)	−
	5
(2
y	
−	
1)
	

(g
)		
	8
(5
	+
	2
m
)	+
	3
(5
	−
	3
m
)	
	

(h
)		
4(
w
	+
	7
)	−
	2
(2
w
	+
	1
)	

				
				
				
(i)
		9
(1
	+
	2
y)
	+
	3
(3
	−
	y
)	

Qu
es
tio
n	
6:
	
Ex
pa
nd
	a
nd
	si
m
pl
ify
	

(a
)	
w
(w
	+
	5
)	+
	w
(w
	+
	7
)	

	
(b
)		
2g
(4
g	
+	
3)
	+
	g
(g
	−
	7
)	

				
				
				
	(c
)	n
(n
	−
	4
)	−
	n
(5
	−
	n
)	

(d
)		
2e
(4
e	
+	
3)
	−
	3
e(
e	
−	
5)
	
	

(e
)		
	a
(3
	+
	c)
	+
	c(
a	
+	
2)
	

				
				
				
(f
)		
m
(a
	+
	7
)	−
	a
(4
	−
	3
m
)	

(g
)		
	8
c(
8	
−	
3a
)	+
	3
(4
	−
	c)
		
	

(h
)		
5y
(3
y	
+	
z)
	−
	2
y(
4y
	−
	3
z)
				
				
	(i
)	4
c(
3c
		−
	c²
)	−
2c
²(
4	
−5
c)
	

� Qu
es
tio
n	
1:
		C
an
	y
ou
	sp
ot
	a
ny
	m
is
ta
ke
s	i
n	
th
e	
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tio
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	b
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	 �
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Q7
Fill in the missing boxes to 
make the following true.

[a] 4(! + ) + 3(! − 5) = 7! − 3

[b] 3(2 − %) + (6 − 2%) = % − 6

[c] 2(& − 5) − (1 − &) = 7& − 15

Q9
Write an expanded expression 
for the volume and surface 
area of the following cuboid.

Ex6
Expanding and simplify the 
following,

4(' + 3) − 2(' + 5)

Ex7
Expanding and simplify the 
following,

'(' + 4) − 3(' − 2)

Q6
Expand,

[a] 5(' + 6) − 3(' − 1)

[b] 7(' − 5) + 6(' + 2)

[c] 2(' + 1) − 2(' − 1)

[d] 3(' + 3) + (' − 8)

[e] '(' + 2) + 3(' + 3)

[f] '(' − 5) − (' + 4)

[g] '(' + 1) + 4(' − 6)

[h] '(' − 4) − 2(' − 3)

3'

2'
3' + 4Q8

Find an expanded expression for the 
area of the following
compound shape.

4

( + 2(
10
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Expanding Single Brackets 
 

Expand 

(a) 4(𝑥 − 3) (b) 2(3 + 4𝑦) 
(c) 𝑥(𝑥 + 4)  (d) 𝑥(7 − 𝑥) 

(e) 2𝑥(𝑥 + 9) (f) 𝑥(𝑦 + 3𝑥) 

(g) −2(4 + 𝑥) (h) −(𝑥 − 6) 

(i) −3𝑥(6 − 𝑥) (j) – 𝑦(𝑥 + 𝑦) 

(k) 𝑥2(3𝑥 + 𝑦) (l) 2𝑦2(𝑦 − 𝑥) 
 

Expand and simplify 

(a) 2(𝑥 + 4) + 5(𝑥 + 7) 

(b) 3(𝑎 + 2) + 4(𝑎 − 1) 

(c) 4(𝑝 − 5) + 6(𝑝 − 1) 

(d) 2(𝑥 + 8) − 3(𝑥 + 2) 

(e) 5(𝑥 − 2) − 2(𝑥 − 9) 

(f) 3(2𝑥 + 1) − 4(𝑥 + 5) 

(g) 2(3𝑥 + 1) − (2𝑥 − 3) 
(h) 2(𝑝 − 4) + 3(2𝑝 − 1) 
 

Expand and simplify 

(a) 𝑥(𝑥2 − 2𝑦) − 3𝑥2(𝑥 + 2𝑦) 
(b) 𝑎(𝑎 + 2𝑏 + 3𝑐) + 3𝑐(𝑎 − 2𝑏 + 3𝑐) 

(c) 𝑎(𝑏 − 𝑐 + 𝑑) − 𝑎(𝑏 − 𝑐 + 𝑑) 
(d) 6 + 2(𝑥 + 7) 
(e) 6 + 2(3 − 𝑥) 
(f) 6 − (2𝑥 + 3) 

 
(a) A rectangle has a width 𝑥 cm and a 
length 𝑥 + 5 cm. Write a simplified 
expression for the area of the rectangle. 

 

(b) A triangle has a base of 4𝑥 cm and a 
height of (3𝑥 − 5) cm. Find a simplified 
expression for the area of the triangle. 

Expanding Single Brackets 
 

Expand 

(a) 4(𝑥 − 3) (b) 2(3 + 4𝑦) 
(c) 𝑥(𝑥 + 4)  (d) 𝑥(7 − 𝑥) 

(e) 2𝑥(𝑥 + 9) (f) 𝑥(𝑦 + 3𝑥) 

(g) −2(4 + 𝑥) (h) −(𝑥 − 6) 

(i) −3𝑥(6 − 𝑥) (j) – 𝑦(𝑥 + 𝑦) 

(k) 𝑥2(3𝑥 + 𝑦) (l) 2𝑦2(𝑦 − 𝑥) 
 

Expand and simplify 

(a) 2(𝑥 + 4) + 5(𝑥 + 7) 

(b) 3(𝑎 + 2) + 4(𝑎 − 1) 

(c) 4(𝑝 − 5) + 6(𝑝 − 1) 

(d) 2(𝑥 + 8) − 3(𝑥 + 2) 

(e) 5(𝑥 − 2) − 2(𝑥 − 9) 

(f) 3(2𝑥 + 1) − 4(𝑥 + 5) 

(g) 2(3𝑥 + 1) − (2𝑥 − 3) 
(h) 2(𝑝 − 4) + 3(2𝑝 − 1) 
 

Expand and simplify 

(a) 𝑥(𝑥2 − 2𝑦) − 3𝑥2(𝑥 + 2𝑦) 
(b) 𝑎(𝑎 + 2𝑏 + 3𝑐) + 3𝑐(𝑎 − 2𝑏 + 3𝑐) 

(c) 𝑎(𝑏 − 𝑐 + 𝑑) − 𝑎(𝑏 − 𝑐 + 𝑑) 
(d) 6 + 2(𝑥 + 7) 
(e) 6 + 2(3 − 𝑥) 
(f) 6 − (2𝑥 + 3) 

 
(a) A rectangle has a width 𝑥 cm and a 
length 𝑥 + 5 cm. Write a simplified 
expression for the area of the rectangle. 

 

(b) A triangle has a base of 4𝑥 cm and a 
height of (3𝑥 − 5) cm. Find a simplified 
expression for the area of the triangle. 
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Ex
p

an
d

in
g

 S
in

g
le

 B
ra

ck
et

s 
(a

) 
(b

) 
(c

) 
(d

) 

Ex
pa

nd
 2
(𝑥

+
5)

 
  

Ex
pa

nd
 3
(6

−
𝑥)

 
 

Ex
pa

nd
 𝑥
(𝑥

−
3)

 
 

Ex
pa

nd
 𝑎
(5

+
𝑎)

 
 

(e
) 

(f
) 

(g
) 

(h
) 

Ex
pa

nd
 2
𝑎(
𝑏
−
7)

 
 

Ex
pa

nd
 −
2(
𝑥
+
6)

 
 

Ex
pa

nd
 5
(2
𝑥
−
𝑦)

 
 

Ex
pa

nd
 4
𝑥(
2
+
𝑥)

 
 

(i
) 

(j
) 

(k
) 

(l
) 

Ex
pa

nd
 −
3(
𝑥2

+
4)

 
 

Ex
pa

nd
 6
𝑎(
𝑎
+
2𝑏
) 

 
Ex

pa
nd

 2
𝑥(
𝑥2

+
3𝑦

) 
 

Ex
pa

nd
 𝑎
𝑏(
8
−
𝑎)

 
 

(m
) 

(n
) 

(o
) 

(p
) 

Ex
pa

nd
 −
𝑥(
3
+
𝑥)

 
 

Ex
pa

nd
 −
2(
5
−
𝑥)

 
 

Ex
pa

nd
 3
𝑥2
𝑦(
2𝑥

−
6𝑦

) 
 

Ex
pa

nd
 a

nd
 s

im
pl

ify
 

4(
𝑥
+
2)

+
3(
𝑥
+
6)

 

(q
) 

(r
) 

(s
) 

(t
) 

Ex
pa

nd
 a

nd
 s

im
pl

ify
 

4(
8
+
𝑥)

+
3(
𝑥
−
1)

 
Ex

pa
nd

 a
nd

 s
im

pl
ify

 
6(
1
+
2𝑥
) −

2(
𝑥
+
5)

 
Ex

pa
nd

 a
nd

 s
im

pl
ify

 
7(
3𝑥

+
2)

−
4(
𝑥
−
2)

 
Ex

pa
nd

 a
nd

 s
im

pl
ify

 
6𝑥
( 𝑥

+
4)

−
𝑥(
7
−
2𝑥
) 
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Si
m

pl
ify

in
g 

Ex
pr

es
si

on
s

Co
lle

ct
in

g 
Li

ke
 Te

rm
s

M
ul

tip
ly

in
g

M
ix

ed
 A

rit
hm

et
ic

a)
  2

𝑥
+

5
+

4𝑥

b)
  6

+
4𝑥

+
3

−
2𝑥

c)
  4

+
2𝑥

+
𝑥

+
3

−
5𝑥

d)
  5

𝑥
+

3
−

𝑥
−

5
+

(2
𝑥)

e)
  7

−
3𝑥

+
5

+
6𝑥

−
(−

2𝑥
)

f) 
 3

𝑥ଶ
+

4𝑥
+

2𝑥
ଶ

−
𝑥

h)
  −

3𝑥
+

1
+

2𝑥
ଶ

−
4𝑥

+
𝑥ଶ

i) 
 

2𝑥
+

5𝑥
−

(3
𝑥

−
𝑥)

j) 
 4

𝑥ଶ
 −

(𝑥
+

4)
+

3𝑥
+

𝑥2
+

2

k)
  𝑥

+
𝑥3

−
2𝑥

ଶ
+

2𝑥
3

−
4𝑥

l) 
 4

−
𝑥ଷ

+
𝑥ଶ

−
2𝑥

ଷ
−

(5
−

4𝑥
ଷ )

a)
  2

𝑥
×

3𝑥

b)
  3

𝑥
×

5𝑥
2

c)
  3

𝑥
×

𝑥2
×

3𝑥

e)
  3

𝑥2
÷

𝑥

g)
ଷ௫

ହ

௫

h)
ସ௫

ହ

ଶ௫
ଶ

i)
଺௫

ଷ

ଷ௫
2

j)
3

଼௫
଺

ଶ௫
ଶ

k)
ଶ

l)
2

ଷ

a)
  2

𝑥
+

2
×

4𝑥

b)
  3

×
𝑥

+
5

×
2𝑥

d)
  5

2𝑥
+

3
+

2

e)
  3

(3
𝑥2

+
5)

f) 
 2

𝑥
2𝑥

−
1

+
𝑥2

g)
  3

𝑥
2𝑥

2
−

7

h)
  5

𝑥
4

−
2𝑥

+
(−

3𝑥
)

i) 
 2

3𝑥
−

2
+

2(
𝑥

+
3)

j) 
 5

𝑥
𝑥

+
4

−
2(

𝑥
−

3)

k)
  ଵ଺

௫ଷ

ଶ௫
+

5𝑥
𝑥

−
2

l) 
ଽ௫

ଷ

ଷ௫
ଶ

ଶ
−

 2
𝑥

3𝑥
−

1
−

3𝑥
 

g)
  5

𝑥
+

𝑥ଶ
−

3
−

2𝑥
−

3𝑥
ଶ

+
3

d)
  3

𝑥2
×

2𝑥
3

f) 
 𝑥

6
÷

𝑥2

m
)

ଵ ଶ
4

ଷ

c)
  4

+
8𝑥

−
3

×
2𝑥

+
3𝑥

+
2
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Te
ac

h 
S

ec
on

da
ry

: S
im

pl
ify

in
g 

E
xp

re
ss

io
ns

 
w

w
w

.fo
st

er
77

.c
o.

uk
 

S
im

pl
ify

in
g 

E
xp

re
ss

io
ns

 
 S

im
pl

ify
 th

es
e 

fo
ur

 e
xp

re
ss

io
ns

. 
 (a

) 
(3

x 
+ 

4y
) +

 2
(x

 +
 2

y)
 

(b
) 

4(
2x

 +
 5

y)
 –

 3
(x

 +
 4

y)
 

(c
) 

3(
2x

 +
 3

y)
 –

 (x
 –

 y
) 

(d
) 

3(
x 

+ 
3y

) +
 (2

x 
– 

y)
 

 W
hi

ch
 o

ne
 is

 th
e 

od
d 

on
e 

ou
t?

 
 If 

yo
u 

fin
is

h,
 tr

y 
to

 m
ak

e 
up

 s
om

e 
m

or
e 

th
at

 fi
t t

he
 p

at
te

rn
. 

        

Th
e 

an
sw

er
 is

 “
5x

 +
 8

y”
: W

ha
t’s

 th
e 

qu
es

tio
n?

 
 

5x
 +

 8
y 

is
 th

e 
an

sw
er

 –
 y

ou
r j

ob
 is

 to
 m

ak
e 

up
 th

e 
qu

es
tio

ns
! 

 Th
e 

on
ly

 b
ra

ck
et

s 
th

at
 y

ou
 a

re
 a

llo
w

ed
 to

 u
se

 a
re

: 
 

(x
 +

 y
)  

   
   

(x
 +

 2
y)

   
   

  (
x 
– 

2y
)  

   
   

(x
 +

 4
y)

   
   

an
d 

   
  (

2x
 +

 3
y)

 
 P

ic
k 

an
y 

tw
o 

of
 th

es
e 

br
ac

ke
ts

 a
nd

 c
om

bi
ne

 th
em

 w
ith

 n
um

be
rs

 a
nd

 +
 o

r 
– 

to
 m

ak
e 

an
 

ex
pr

es
si

on
. 

 Fo
r e

xa
m

pl
e,

 y
ou

 c
ou

ld
 p

ic
k 

 
th

e 
br

ac
ke

ts
 (x

 +
 2

y)
 a

nd
 (x

 +
 4

y)
 

 
an

d 
th

e 
nu

m
be

rs
 3

 a
nd

 –
2 

 

an
d 

m
ak

e 
 

3(
x 

+ 
2y

) –
 2

(x
 +

 4
y)

 
 ...

 b
ut

 u
nf

or
tu

na
te

ly
 th

at
 d
oe

sn
’t 

m
ak

e 
5x

 +
 8

y.
 

 C
an

 y
ou

 fi
nd

 a
 w

ay
 to

 m
ak

e 
5x

 +
 8

y 
us

in
g 

tw
o 

di
ffe

re
nt

 b
ra

ck
et

s?
 

 C
an

 y
ou

 fi
nd

 a
 w

ay
 to

 m
ak

e 
5x

 +
 8

y 
us

in
g 

m
or

e 
th

an
 tw

o 
di

ffe
re

nt
 b

ra
ck

et
s?

 
 C

an
 y

ou
 fi

nd
 a

 w
ay

 to
 m

ak
e 

5x
 +

 8
y 

us
in

g 
al

l f
iv

e 
br

ac
ke

ts
? 
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Te
ac

h 
S

ec
on

da
ry

: S
im

pl
ify

in
g 

E
xp

re
ss

io
ns

 
w

w
w

.fo
st

er
77

.c
o.

uk
 

S
im

pl
ify

in
g 

E
xp

re
ss

io
ns

 
 S

im
pl

ify
 th

es
e 

fo
ur

 e
xp

re
ss

io
ns

. 
 (a

) 
(3

x 
+ 

4y
) +

 2
(x

 +
 2

y)
 

(b
) 

4(
2x

 +
 5

y)
 –

 3
(x

 +
 4

y)
 

(c
) 

3(
2x

 +
 3

y)
 –

 (x
 –

 y
) 

(d
) 

3(
x 

+ 
3y

) +
 (2

x 
– 

y)
 

 W
hi

ch
 o

ne
 is

 th
e 

od
d 

on
e 

ou
t?

 
 If 

yo
u 

fin
is

h,
 tr

y 
to

 m
ak

e 
up

 s
om

e 
m

or
e 

th
at

 fi
t t

he
 p

at
te

rn
. 

        

Th
e 

an
sw

er
 is

 “
5x

 +
 8

y”
: W

ha
t’s

 th
e 

qu
es

tio
n?

 
 

5x
 +

 8
y 

is
 th

e 
an

sw
er

 –
 y

ou
r j

ob
 is

 to
 m

ak
e 

up
 th

e 
qu

es
tio

ns
! 

 Th
e 

on
ly

 b
ra

ck
et

s 
th

at
 y

ou
 a

re
 a

llo
w

ed
 to

 u
se

 a
re

: 
 

(x
 +

 y
)  

   
   

(x
 +

 2
y)

   
   

  (
x 
– 

2y
)  

   
   

(x
 +

 4
y)

   
   

an
d 

   
  (

2x
 +

 3
y)

 
 P

ic
k 

an
y 

tw
o 

of
 th

es
e 

br
ac

ke
ts

 a
nd

 c
om

bi
ne

 th
em

 w
ith

 n
um

be
rs

 a
nd

 +
 o

r 
– 

to
 m

ak
e 

an
 

ex
pr

es
si

on
. 

 Fo
r e

xa
m

pl
e,

 y
ou

 c
ou

ld
 p

ic
k 

 
th

e 
br

ac
ke

ts
 (x

 +
 2

y)
 a

nd
 (x

 +
 4

y)
 

 
an

d 
th

e 
nu

m
be

rs
 3

 a
nd

 –
2 

 

an
d 

m
ak

e 
 

3(
x 

+ 
2y

) –
 2

(x
 +

 4
y)

 
 ...

 b
ut

 u
nf

or
tu

na
te

ly
 th

at
 d
oe

sn
’t 

m
ak

e 
5x

 +
 8

y.
 

 C
an

 y
ou

 fi
nd

 a
 w

ay
 to

 m
ak

e 
5x

 +
 8

y 
us

in
g 

tw
o 

di
ffe

re
nt

 b
ra

ck
et

s?
 

 C
an

 y
ou

 fi
nd

 a
 w

ay
 to

 m
ak

e 
5x

 +
 8

y 
us

in
g 

m
or

e 
th

an
 tw

o 
di

ffe
re

nt
 b

ra
ck

et
s?

 
 C

an
 y

ou
 fi

nd
 a

 w
ay

 to
 m

ak
e 

5x
 +

 8
y 

us
in

g 
al

l f
iv

e 
br

ac
ke

ts
? 
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