
Our revision resources are the smart choice for those revising for Pearson Edexcel 
GCSE (9–1) Mathematics Higher. Are you looking to get a grade 7–9 in your exam?
This book aims to help you nail it by giving you:

• Expert advice to help you get to grips with the tougher exam questions
• Worked examples and fully worked answers to show you what the best answers 

will look like
• Knowledge checks to remind you of core skills you should be confi dent with if 

you’re aiming for a top grade
• Plenty of opportunity to practise the more challenging exam-style questions
• Hints and advice to develop your exam technique to help you access the 

higher marks.

Revision is more than just this book!
Make sure that you have revised every topic with the accompanying Revise Pearson 
Edexcel GCSE (9–1) Mathematics Higher Revision Guide and Revision Workbook.
They give you:

• More exam-style practice of the full range of topics
• Guided questions to help build your confi dence
• Hints to support your revision and practice
• Handy 1-to-1 page match between each Revision 

Guide and Revision Workbook.
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For the full range of Pearson revision titles across KS2, KS3, GCSE, 
Functional Skills, AS/A Level and BTEC visit: www.pearsonschools.co.uk/revise
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Higher
Our revision resources are the smart choice for those revising 
for Pearson Edexcel GCSE (9–1) Mathematics. This book will
help you to:

• Organise your revision with the one-topic-per-page format

• Prepare for your GCSE exam with a book full of exam-style 
practice questions

• Simplify your revision by writing straight into the book just 
as you would in an exam

• Track your progress with at-a-glance check boxes

• Improve your understanding, and exam technique, with 
guided questions to build confidence, and hints to support 
key revision points.

Revision is more than just this Workbook!
Make sure that you have practised every 
topic covered in this book, with the 
accompanying Pearson Edexcel GCSE (9–1) 
Mathematics Revision Guide. It gives you: 
• A 1-to-1 page match with this Workbook

• Explanations of key concepts delivered 
in short memorable chunks

• Key hints and tips to reinforce your learning

• Worked examples showing you how to lay 
out your answers

• Exam-style practice questions with answers.
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You can use algebra to convert a recurring decimal into a fraction. Here is the strategy:

If you need to do this in your exam you must show all your working. For a reminder about 
recurring decimals have a look at page 6.

9

Recurring decimals

Some calculators will convert recurring 
decimals into fractions for you. But the 
question says ‘Prove that…’ so you must 
write down all the steps shown here.

1. Write the recurring decimal equal to n, 
and write out some of its digits.

2. Multiply both sides by 100 as there are 
2 recurring digits.

3. Subtract n to remove the recurring part.

4. Divide both sides by 99 to write n as a 
fraction.

5. Simplify the fraction.

Multiply by…
10 if 1 digit recurs. 
100 if 2 digits recur. 
1000 if 3 digits recur. 

Divide by 9, 99 or 999
to write as a fraction.

Subtract to remove
the recurring part.

Write the recurring
decimal as .

Multiply by 10,
100 or 1000.n

Prove that the recurring decimal

0.2
.    
4
.
 has the value 8__

33 (2 marks)

Let n � 0.242 424 24…

100n � 24.242 424 24…
– n � 0.242 424 24…

99n � 24

 n �
24___
99 �

8___
33

Show that 0.47
.  
 3
.
 can be written as the

fraction 469___
990 (2 marks)

Let n � 0.473 737 37…

100n � 47.373 737 37…
– n � 0.473 737 37…

 99n � 46.9

 n �
46.9_____
99

 n �
469_____
990

In this recurring decimal the digit 4 does not
recur. Follow the same steps to write n as a
fraction. After you divide by 99, multiply the top
and bottom of your fraction by 10 to convert the
decimal in the numerator into an integer.

You will need to use problem-solving skills 
throughout your exam – be prepared!

!

1 Work out the recurring decimal 0.5
.
4
.

as a fraction in its simplest form. 
(2 marks)

2 Prove that the recurring decimal
0.01

.
8
.
 has the value  1__

55 (2 marks)

3 Show that 0.3
.   
51

.
 can be written as

the fraction  13__
37 (2 marks)

Worked solution

video

0.3
. 
51
.

� 0.351351351…

There are 3 recurring digits so you need 

to write 0.3
. 
51
.
 as n, then multiply by 1000. 

You will get a fraction with denominator 

999 which you can simplify.
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Some calculators will convert recurring 
decimals into fractions for you. But the 
question says ‘Prove that …’ so you must 
write down all the steps shown here.

1. Write the recurring decimal equal to 
and write out some of its digits.

2. Multiply both sides by 100 as there are 
2 recurring digits.

3. Subtract 
4. Divide both sides by 99 to write 

fraction.
5. Simplify the fraction.

Subtract to r
the recurring part.

Show that 0.47

fraction   

Let 

100
 – 

 99

 n

 n

If you need to do this in your exam you must show If you need to do this in your exam you must show 
recurring decimals have a look at page 6.recurring decimals have a look at page 6.

Multiply by…Multiply by…
10 if 1 digit recurs. 
100 if 2 digits recur. 
1000 if 3 digits recur. 1000 if 3 digits recur. 

Subtract to r
the r

Write the rWrite the rW ecurring
decimal as .

Multiply by 10,
100 or 1000.n

Prove that the recurring decimal

0.2
.    
4
.
 has the value 4 has the value 4 8__

33 (2 marks)

Let n � 0.242 424 24…

100n � 24.242 424 24…
 – n �  0.242 424 24…

99n � 24

 n �   24___
99   �   8___

33  

In this recurring decimal the digit 4 does not 
recur. Follow the same steps to write n as a 
fraction. After you divide by 99, multiply the top 
and bottom of your fraction by 10 to convert the 
decimal in the numerator into an integer.

You will need to use problem-solving skills 
throughout your exam – be prepared!

!
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.
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There are 3 recurring digits so you need 

to write 0.3
.  There are 3 recurring digits so you need 
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Had a go      Nearly there      Nailed it!  NUMBER

Fractions
1 Work out 

(a) 34_
5 + 23_

4 = 3 4__
5 + 2 3__

4 = 3 + 2 +
4__
5 +

3__
4

=  + ___
20 + ___

20  + ___
20 =  + ___

20 = ___
20 (3 marks)

(b) 42_
5 − 2 3__

10 = ___
5 − ___

10

= ___
10 − ___

10 = ___
10

= (3 marks)

2 Work out

(a) 12_
3 × 2 3__

10 =___
5 × ___

10 = ____ ___ = (3 marks)

(b) 42_
3 ÷ 12_

5 =___
3 ÷ ___

5 =___
3 × ____ = ____ = (3 marks)

3 Work out

(a) 31_
2 × 24_

7 (b) 51_
3 ÷ 14_

9

(3 marks) (3 marks)

4 A man wins £300 and decides to give it to his three children.  
He gives 2_

5 of his money to Andrew, 1_
3 to Ben, and the rest 

to Carla.
Work out how much money Carla receives.

2__
5

+ 1__
3

 = ___
15

+ ___
15

= ___
15

1 − ___
15

= ___
15

£300 × ___
15

= £ (3 marks)

5 A garage has a supply of 210 litres of oil. Amy uses  of the supply and Brad uses  of
the amount Amy uses.

(a) What fraction of the supply is left?

(3 marks)

(b) How much oil is left? 

(2 marks)

6 Roadstone Limited can resurface 7_
8 km of a road in a day. How many days will it take 

to resurface a road of length 14 km?

(2 marks)

7 It takes 42_
3 hours to paint a room, and 11_

4 hours for all 
the paint to dry. How long does it take altogether?

(3 marks)

8 A rectangular garden has a length of 6 2__
3 m and a width of 2 1__

2 m. 
Work out the area of the garden.

(3 marks)

You need to add the 
whole numbers first.

Guided

Convert the improper fraction into a mixed 
fraction then add the whole numbers together.

Don’t forget to replace the 
÷ with × sign and then flip 
the second fraction over.

Guided

PROBLEM
SOLVED!

Guided

Write 1 as a fraction with the same 
numerator and denominator. 1 = 15__

15

Remember to give units with your answer.

Remember to give units 
with your answer.

Area of rectangle 
= length × width

(b) 4_
5 − 2__

10 = ___
5 − ___

10

=

(3 marks)

A man wins £300 and decides to give it to his three children.  
 to Ben, and the rest 

Work out how much money Carla receives.

    £300

A garage has a supply of 210 litres of oil. Amy uses  of the supply and Brad uses  of 

km of a road in a day. How many days will it take 

 hours for all 
the paint to dry. How long does it take altogether?

m and a width of 

Convert the improper fraction into a mixed 
fraction then add the whole numbers together.

Remember to give units with your answer.

5 10

= ___
10 − ___

10 = ___
10

=

2 Work out

(a) 12_
3 × 2 3__

10 =___
5 × ___

10 = ____ ___ = 

(b) 42_
3 ÷ 12_

5 =___
3 ÷ ___

5 =___
3 × ____ = ____

3 Work out

(a) 31_
2 × 24_

7

  (3 marks)

4 A man wins £300 and decides to give it to his three children.  
He gives 2_

5 of his money to Andrew, _ of his money to Andrew, _ 1_
3 to Ben, and the rest _ to Ben, and the rest _

to Carla.
Work out how much money Carla receives.

2__
5
   +   1__

3
   =   ___

15
  +   ___

15
  =   ___

15
    1 −   ___

15
  =   ___

15
    

5 A garage has a supply of 210 litres of oil. Amy uses  of the supply and Brad uses  of 
the amount Amy uses.

(a) What fraction of the supply is left?

(b) How much oil is left? 

6 Roadstone Limited can resurface 7_
8 km of a road in a day. How many days will it take 

to resurface a road of length 14 km?

7 It takes 42_
3 hours to paint a room, and _ hours to paint a room, and _ 11_

4 hours for all _ hours for all _

the paint to dry. How long does it take altogether?

8 A rectangular garden has a length of 6 2__
3 m and a width of 

Work out the area of the garden.

Convert the improper fraction into a mixed 
fraction then add the whole numbers together.

Guided

PROBLEM
SOLVED!SOLVED!SOL

Guided
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Our revision resources are the smart choice for those revising for 
Pearson Edexcel GCSE (9–1) Mathematics. This book will help you to:

• Organise your revision with the one-topic-per-page format

• Speed up your revision with helpful hints

• Track your revision progress with at-a-glance check boxes

• Check your understanding with worked examples

• Develop your exam technique with exam-style practice questions 
and full answers.

Revision is more than just this Workbook!
Make sure that you have practised every topic covered in this book,
with the accompanying Edexcel GCSE (9–1)Mathematics Revision Workbook. 
It gives you: 
• More exam-style practice and a 1-to-1 

page match with this Revision Guide

• Guided questions to help build 
your con�dence

• Hints to support your revision 
and practice

• Includes three full exam-style 
practice papers.
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For the full range of Pearson revision titles 
across KS2, KS3, GCSE, Functional Skills, 
AS/A Level and BTEC visit: 
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Check your understanding with 
complete worked solutions to all 
the Exam practice questions.

1	 Welcome to Nail it!

2	 Knowledge check

Number
6	 Indices and surds

8	 Accuracy and bounds

Algebra
10	 Brackets and factorising

12	 Straight-line graphs

14	 Parallel and perpendicular 

16	 Quadratic equations

18	 Sequences

20	Completing the square

22	Simultaneous equations

24	Equation of a circle

26	Quadratic inequalities

28	Transforming graphs

30	Iteration

32	Algebraic fractions

34	Functions

36	Algebraic proof

38	Estimating gradients

40	Areas under curves

42	Using algebra

Ratio and Proportion
44	Ratio and proportion

46	Growth and decay

48	Proportionality formulae

Use this quick quiz to check that you are 
confident with the core skills and knowledge 
you need for the Pearson Edexcel GCSE (9–1) 
Mathematics Higher exam.

Geometry and Measures
50	Trigonometry

52	Sine and cosine rules

54	Sectors of circles

56	Triangles and segments

58	3D lengths and angles

60	Transformations

62	Congruent triangles

64	Similar shapes 1

66	Similar shapes 2

68	Volume and surface area

70	Using circle theorems

72	Proving circle theorems 

74	Vectors

76	Geometry and algebra

Probability and Statistics
78	Cumulative frequency graphs

80	Histograms

82	Representing probabilities

84	Probability and algebra

86	�Answers and worked solutions

A small bit of small print
Pearson Edexcel publishes Sample Assessment Material and the Specification on its website. This is the 
official content and this book should be used in conjunction with it. The questions in the Exam practice 
sections have been written to help you revise topics and practise answering exam questions. Remember – the 
real exam questions may not look like this.
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Welcome to Nail it!
This book provides revision and practice to help you nail down a top grade in your 
Pearson Edexcel GCSE (9–1) Mathematics exam. Designed for students aiming 
for a grade 7, 8 or 9, it’s packed with exam tips, support for tricky topics, and 
exam-style practice questions to make sure you are ready to tackle the toughest 
questions and achieve top marks.

Track your progress by ticking these boxes.

For more help, check out these pages in 
the Revise Pearson Edexcel GCSE (9–1) 
Mathematics Higher Revision Guide.

Revise the key facts for this topic.

Worked exam-style questions show you 
exactly how to tackle those trickier 
questions and how to set out your answer.

Check that you are on track for a top 
grade with these exam-style questions. 
There are fully worked solutions at the 
back of the book.

Reminders of key information and core 
skills – you need to be confident with 
these to help you achieve that top grade.

Top tips for exam success.

Super strategies to help you master 
problem-solving questions.

1



�1.	 Express 600 as a product of its  
prime factors.  

A	 22 × 52 × 6

B	 23 × 32 × 53

C	 23 × 3 × 52

D	 2 × 3 × 102

�2.	 Write ​​ 7
10 × 73

 ______ 7 ​​  as a single power of 7. 

A	 729 B	 712 

C	 723 D	 7−13

�3.	 Round 0.047 350 8 to 3 significant figures.  

A	 0.047 B	 0.0473

C	 0.0474 D	 0.05

4.	� Work out 1​​ 7 __ 8 ​​ × 3​​ 2 __ 5 ​​  

A	 6​ ​ 3 __ 8 ​​  B	 4 ​​ 9 ___ 13 ​​

C	 3 ​​  7 ___ 20 ​​ D	 5 ​​ 1 __ 8 ​​ 

�5.	 Write 736 000 in standard form. 

A	 7.36 × 103 B	 736 × 103

C	 7.36 × 105 D	 7.36 × 10−6

�6.	 The length of a carrot is 20 cm,  
rounded to the nearest cm. What is  
the upper bound for this length?  

A	 20.5 cm B	 20.49 cm

C	 25 cm D	 19.5 cm

�7.	 This combination lock uses two  
letters from A to Z and two digits  
from 0 to 9.

	� Work out the total  
number of possible combinations. 

A	 67 600 B	 72

C	 6760  D	 260

�8.	 Simplify (x2y)3 

A	 x2y3 B	 x5y3

C	 xy6 D	 x6y3

�9.	 Expand and simplify  
3(4a + b) − 2(a − 2b)  

A	 10a − b B	 10a + 7b

C	 9a + 7b D	 5a + b

�10.	Expand and simplify (2x + 3)2  

A	 4x2 + 9 B	 2x2 + 6x + 9

C	 4x2 + 12x + 9 D	 4x2 + 6x + 9

1

2

4

5

8

10

13

16

17

17

If you’re aiming for a top grade, you 
need to be confident with core skills 
and knowledge, such as solving linear 
equations or working with fractions, 
decimals and percentages. Take this 
quick quiz to find out which skills you 
might need to brush up on before 
tackling the topics in this book. Tick 
the correct answer for each question. 
The answers are on page 86.

C X 0 5

2

Revise core skills
Use the Revise Pearson 
Edexcel GCSE (9–1) 
Mathematics Revision Guide 
if you need to revise any of the core 
skills covered in this quiz. The green 
arrow next to each question tells you 
which page to look at for more help.



�11.	Factorise x2 − 4x − 12 

A	 4x(x − 3)

B	 (x − 4)(x + 3)

C	 (x − 6)(x + 2)

D	 (x − 4)2

�12.	Solve 6x + 2 = 8x − 1  

A	 x = 0.75 B	 x = 2

C	 x = −1 D	 x = 1.5

�13.	P = 5Q2 − 2QR  
Find the value of P when Q = 4  
and R = −3 

A	 76 B	 104

C	 112 D	 56

�14.	Find an expression for the nth term  
of this sequence.  
8    11    14    17    20 

A	 3n + 5 B	 5n + 3

C	 8n + 3 D	 20 − 3n

�15.	Find the equation of this straight line.  

2

21

22

23

1

12122232425 2 3 4 5O x

y

A	 y = 2x − 1

B	 y = ​​ 1 __ 2 ​​x − 1

C	 y = −x + 2

D	 y = 2x + 1

16.	Match this graph to  
the correct equation.

	
A	 y = 3 − x2

B	 y = x2 − 3

C	 y = x2 + 3

D	 y = x3

17.	Solve the equation x2 − 10x + 16 = 0
	

A	 x = 1.6

B	 x = −4

C	 x = 8 or x = 2

D	 x = −8 or x = −2

18.	�Solve the simultaneous equations 
5x + 6y = 5 
x − 2y = 9

	
A	 x = −3, y = 1.5

B	 x = 4, y = −2.5

C	 x = 2.5, y = 5

D	 x = −3, y = −1.5

19.	Solve the inequality 3x + 1 < x − 5
	

A	 x > 3 B	 x > −3

C	 x < −2 D	 x < −3

20.	M = 6R − 20  
	� Rearrange the formula to make R  

the subject.

A	​ R = ​ M + 20 _______ 6 ​​

B	 R = 6M + 20

C	​ R = ​ M _ 6 ​ + 20​

D	​ R = ​ 1 _ 6 ​ (M − 20)​

18

19

21

22

25

28

xO

y

3

31

34

37

41

3



21.	f(x) = (2x − 3)2

	 Find f(−1).

	

A	 −25 B	 1

C	 −11 D	 25

22.	Work out 15% of £900

	

A	 £145 B	 £1035

C	 £135 D	 £180

23.	�The ratio of juice to water in a  
drink is 3 : 2 
The total amount of drink is 600 ml. 
How much juice is in the drink?

	
A	 200 ml B	 360 ml

C	 400 ml D	 450 ml

24.	In a sale, prices are reduced by 20%.
	 The sale price of a phone is £144.
	� Work out its original price.

	
A	 £180 B	 £172.80

C	 £192 D	 £115.20

25.	�A cyclist travels 84 km at an average 
speed of 15 km/h. 
Work out the total time taken.

	
A	 4.5 hours B	 0.18 hours

C	 1260 hours D	 5.6 hours

26.	�The diagram shows a solid  
brass cuboid. 

4 cm 12 cm

5 cm

	� The density of brass is 8.6 g/cm3. 
Work out the mass of the cuboid.

	
A	 498 g B	 27.9 g

C	 2064 g D	 14.3 kg

27.	�Work out the size of the angle  
marked x.

D

E

F

C
A

B

x

528

418

	
A	 52​°​ B	 9​°​

C	 87​°​ D	 93​°​

28.	�A is a regular octagon and B is a  
regular pentagon.  
Work out the size of the angle marked x.

A B

x

	
A	 117​°​ B	 135​°​

C	 108​°​ D	 243​°​

29.	�Work out the length of BC in this  
right-angled triangle, correct to  
1 decimal place.

C

A B18 cm

23 cm

	
A	 5.0 cm B	 14.3 cm

C	 29.2 cm D	 205.0 cm

30.	�Work out the size of the 
angle marked x in this 
right-angled triangle, to 
the nearest degree. 

A	 55​°​ B	 35​°​

C	 46​°​ D	 44​°​

50

59

60

63

65

66

73

75

76

77x
40 cm

28 cm

4



5

31.	Work out the area of this trapezium.

	

7.2 m

8.4 m

4.0 m

A	 33.6 m2 B	 62.4 m2

C	 31.2 m2 D	 37.2 m2

32.	�Work out the 
volume of this 
cylinder, to the 
nearest cm3.

	
A	 377 cm3 B	 1131 cm3

C	 360 cm3 D	 1885 cm3

33.	�Describe fully the single 
transformation that maps triangle P 
onto triangle Q.

	 x

y
4

3

1

3 41 2O21

P Q2

A	 Reflection

B	 Rotation

C	 Rotation 180​°​ about (2, 2.5)

D	 Reflection in the line x = 2

34.	�The bearing of point P from point  
Q is 208​°​. 
Find the bearing of point Q from  
point P.

A	 018​°​ B	 28​°​

C	 028​°​ D	 388​°​

35.	p = ​​(​− 2​ 5 ​ )​​ and q = ​​(​ 
3
​ 

− 3
​)​​

	 Work out the vector p − 2q

A	​​ (​ 4​ 
− 1

​)​​ B	​​ (​
− 1

​ 
8
 ​ )​​

C	​​ (​
− 4

​ 
8
 ​ )​​ D	​​ (​

− 8
​ 

11
 ​)​​

36.	�The table shows the number of goals 
scored by a team in 40 matches

Goals 0 1 2 3 4

Frequency 11 15 8 5 1

	� Work out the mean number of goals 
scored per match.

A	 2 goals B	 8 goals

C	 1.25 goals D	 2.5 goals

37.	�The table shows the probability of  
each score on a biased dice.

Score 1 2 3 4 5 6

Probability 0.1 x x x x 2x

�Ravi rolls the dice. Work out the 
probability that it lands on 6

A	 0.2 B	 0.3

C	 0.36 D	 1.2

38.	�The two-way table shows the number 
of boys and girls in a class who are  
left- and right-handed.

Boys Girls

Right-handed 11 12

Left-handed 3 4

�A girl is picked at random. Work out 
the probability that she is left-handed.

A	​​  1 _ 4 ​​ B	​​  1 _ 3 ​​

C	​​  2 _ 15 ​​ D	​​  7 ___ 30 ​​

80

83

88

91

106

111

123

123

6 cm

10 cm



Learn the index laws for dealing with powers of numbers or letters.

Indices and surds

NUMBER Had a look Nearly there Nailed it!

Surds
You can use surds to write exact values using square roots.

	​ ​√ 
___

 ab  ​​ = ​​√ 
_
 a  ​​ × ​​√ 

__
 b  ​​

	​ ​√ 
__

 ​ a __ b  ​ ​​ = ​​ ​√ 
_
 a  ​ ___ 

​√ 
__
 b  ​
 ​​ ​​√ 

___

 ​ 3 ___ 25 ​ ​​ = ​​ ​
√ 

__
 3 ​ ____ 

​√ 
___
 25 ​
 ​​ = ​​ ​

√ 
__
 3 ​ ___ 5 ​​

​ ​ √ 
__

 8 ​​ = ​​√ 
__
 4 ​​ × ​​√ 

__
 2 ​​ = 2​​√ 

__
 2 ​​

Show that ​​(3 − ​√ 
_
 8 ​)​​2 can be written in the form  

p + q ​​√ 
_
 2 ​​, where p and q are integers. � (3 marks)

​​(3 − ​√ 
_
 8 ​)​​(3 − ​√ 

_
 8 ​)​ = �9 − 3 ​√ 

_
 8 ​ − 3 ​√ 

_
 8 ​ + ​√ 

_
 8 ​ ​√ 
_
 8 ​

= 17 − 6 ​√ 
_
 8 ​ 

= 17 − 6 × 2 ​√ 
_
 2 ​

= 17 − 12 ​√ 
_
 2 ​

 
 

Use FOIL to multiply  
out brackets:
First: 3 × 3
Outside: 3 × −​​√ 

_
 8 ​​

Inside: −​​√ 
_

 8 ​​ × 3
Last: ​​√ 

_
 8 ​​ × ​​√ 

_
 8 ​​ = 8

2 	​​ a
m

 
___

 an ​​ 5 am 2 n

128 4 123 5 128 2 3 5 125

4 	�a2n 5 ​ 1 __ an ​

522 5 ​ 1 ___ 
52 ​ 5 ​  1 ___ 

25
 ​

6 	

1 am 3 an 5 am 1 n

43 3 47 5 43 1 7 5 410

3 	(am)n 5 amn

(73)5 5 73 3 5 5 715

5 	(​​ a __ b ​​)​​
n
​ = ​ a

n
 __ bn ​

​​( ​ 3 ___ 
10

 ​ )​​
2
​ 5 ​ 3

2
 ____ 

102 ​ 5 ​​  9 ____ 100 ​​​  

6

​​a​​ 1 __ n ​ ​​5 ​​n √ 
__
 a ​​

​​81​​ 
1 __ 4 ​​​

  

5 ​​4 √ 
___
 81 ​​ 5 3

2, 3,
12
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Work out the powers 
one step at a time.  

Remember ​​( ​ a __ b ​ )​​−1
 = ​​ b __ a ​​

You need to rationalise 
the denominator in this 

expression. You can do 

this by multiplying the 
top and the bottom of 

the fraction by ​​√ 
_

 3 ​​ − 1

 

Write each expression 
as a power of 2 to find 
the values of x, y and z.

  

Check that you have 
written your final 
answer in the form 
asked for in  
the question.

1.	 (a) Work out the value of ​​​(​ 27 _ 64 ​)​​​ 
−

​​� (2 marks)

 
 

 
........................... 

	 (b) 2x = ​ 1 _ 2 ​​    2y = 4​​√ 
_
 2 ​​    2z = ​​ 1 __ 

​√ 
_
 2 ​
 ​​ 

	       Work out the value of x + y + z      � (2 marks) 

...........................

2.	 �Show that ​​ 20 + ​√ 
__

 12  ​ ________ 
​√ 

_
 3 ​ + 1

 ​​  can be written in the form a​​√ 
_
 3 ​​ − b, 

where a and b are integers.� (3 marks)

77

​​ 2 __ 3 ​​
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Accuracy and bounds

When amounts are rounded, the actual amounts could be greater or less than 
the recorded values. You can show the range of possible actual values using an 
error interval. Here are two examples: 

       �If x = 4.7 to 1 decimal place, then the error interval for x is  
4.65 ⩽ x < 4.75

       �If y = 840 to 2 significant figures, then the error interval for y is  
835 ⩽ y < 845

       �
This value is called the 

lower bound for y
This value is called the 

upper bound for y

1

2

To give an answer to an appropriate degree of accuracy:

Calculate the
lower bound
for the answer.

Calculate the
upper bound
for the answer.

Choose the most accurate
value that both bounds
would round to.

A cylinder has a volume of 115 cm3, to the nearest 
cm3. Its radius is 2.3 cm, correct to 1 decimal place.

Find the height of the cylinder to an appropriate 
degree of accuracy. You must explain why your 
answer is to this degree of accuracy.� (4 marks)

Upper bound Lower bound
Volume 115.5 cm3 114.5 cm3

Radius 2.35 cm 2.25 cm

UB for height = ​​  115.5 __________  
p × 2.252 ​​ = 7.26218 ...

LB for height = ​​  114.5 __________  
p × 2.352 ​​ = 6.59963 ...

Height = 7 cm (1 s.f.)
UB and LB both round to 7 cm to 1 s.f.

8

 

height = ​​  volume ____________  
p × radius2 

 ​​
To find the upper bound 
for the height, use the 
upper bound for the 
volume and the lower 
bound for the radius.
To find the lower bound 
for the height, use the 
lower bound for the 
volume and the upper 
bound for the height.

10, 
11
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1.	

a
c

b

	 a = 20 m to the nearest metre.
	 b = 17 m to the nearest metre.

	 Calculate the lower bound for c.� (4 marks)

				    …………… m 

2.	� Poppy is riding her bike to school. She travels a distance  
of 0.85 km, at an average speed of 7.1 m/s.  
Both figures are correct to 2 significant figures.

	� By considering bounds, work out the time taken for  
Poppy to complete her journey. Give your answer to a 
suitable degree of accuracy.

	 �You must show your working and give a reason for your 
final answer.� (5 marks)

   
 

If you are using bounds 
in a question, it’s a 
good idea to write  
the upper and lower 
bounds for each value 
before you start.

You need to work out 
the upper and lower 
bounds for the time, 
then choose the most 
accurate value that both 

of these bounds would 

round to. 

 
 

Use Pythagoras’ 
theorem: a2 = b2 + c2

 
 

Learn the formula 
triangle for speed, 
distance and time:

D
S T

Make sure your units 
are consistent before 
using the formula.

9
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Expanding triple brackets
Follow these two steps to expand the product of three factors: 

Factorising ax2 1 bx 1 c
If the coefficient of x 2 is more than 1, 
find two numbers that add up to b and 
multiply to make ac. For example:
8x 2 + 22x + 15
ac = 120 = 12 × 10, and 12 + 10 = 22
so 8x 2 + 22x + 15

= 8x 2 + 10x + 12x + 15
= 2x (4x + 5) + 3(4x + 5)
= (4x + 5)(2x + 3)

   
 

In a ‘show that’ question 
you must show each step 
of your working clearly.

Show that 

(x + 5)2(3x − 2) = 3x3 + 28x2 + 55x − 50 

for all values of x.� (3 marks)
(x + 5)(x + 5)(3x − 2) = (x 2 + 10x + 25)(3x − 2)

 = 3x 3 + 30x 2 + 75x − 2x 2 − 20x − 50
 = 3x 3 + 28x 2 + 55x − 50

 
 

(x + 5)2 = (x + 5)(x + 5)
          = x 2 + 10x + 25

Choose two of the factors. 
Expand and simplify them, 
then write brackets around 
the result.

Multiply every term in this 
expression by each term in 
the third factor. Then simplify 
by collecting like terms.

2

Difference of two squares
You can factorise expressions that are 
written as 
(something)2 − (something else)2

Use this rule:
a2 − b2 = (a + b)(a − b)
x2 − 36 = x2 − (6)2

= (x + 6)(x − 6)

Brackets and factorising

10

17, 
18

1

36 is a square number.

36 = 62 so a = x and b = 6
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1.	 Factorise 5x2 + 13x + 6� (2 marks)

..........................

2.	 �Show that (2x + 1)(x − 5)(4x − 3) can be written in the 
form ax3 + bx2 + cx + d where a, b, c and d are  
positive integers.� (3 marks)

3.	 (a) Factorise x2 − y2� (2 marks)

..........................

	 (b) Hence, or otherwise, simplify fully
	       (p2 + q2)2 − (p2 − q2)2� (3 marks)

..........................

   
 

If a question says 
‘Hence, or otherwise’ 
you can save time by 
using your earlier 
answer. In this case, 
set x = p 2 + q 2 and  

y = p 2 − q 2 and use 
the answer to part (a).

ac = 30 and b = 13, 
so look for two numbers 

that add up to 13 and 
multiply to make 30.  
Use these numbers to 
split the x term into  
two terms.

 

Use the x 3 term and 
the number term to 
check your answer:
2x × x × 4x = 8x3  
so a = 8
1 × −5 × −3 = 15  
so d = 15

11



You need to be able to find the equations of straight lines confidently.

Straight-line graphs

ALGEBRA Had a look Nearly there Nailed it!

A line passes through the points with  
coordinates (1, 5) and (2, 7).

Find the equation of the line.   (3 marks)

Gradient, m 5 ​​ 2 __ 
1
 ​​ 5 2

Equation of line: y 5 mx 1 c → y 5 2x 1 c
For point (1, 5), x 5 1, y 5 5
Substitute these values into the equation:  
5 5 2 1 c → c 5 3
The equation is y 5 2x 1 3

(1,5)

(2,7)

1

2

y

xO

12

   
 

Drawing a sketch will 
help you check that your 
answer makes sense.   

 
 

The equation of a 
straight line is  
y = mx + c, where m is 
the gradient and (0, c) 
is the y-intercept.

25, 
26

Draw a sketch showing the two pointsSubstitute the gradient for  in  =  + m y mx c

Work out the gradient of the line 
using a triangle

y

Use method 1 (on the left) and one of 
the points given to find the equationSolve the equation to find c

Write out the equation

xSubstitute the - and -values given into
the equation

Given one point and the gradient: Given two points:1 2

Mid-points
A line segment is a short section of  
a straight line.
You can find the mid-point of a line segment  
if you know the coordinates of the ends.
Coordinates of mid-point = (average of x-coordinates, average of y-coordinates)

Mid-point
(1, 2  )(�3, 8)

(5, �3)

�3 � 5
2

8 � (�3)
2

1
2
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Find the equation in  
the form y = mx + c, 
then multiply through 
by a suitable number 
and rearrange.

   
 

You can find the 
y-intercept by ‘counting 
back’. The gradient is 3, 
so for each unit across, 
the line goes 3 units  
up. The line passes 
through (2, 1) and  
1 − (2 × 3) = −5,  
so it will pass through 
(0, −5).

1.	� The line L has gradient 3 and passes through the point (2, 1). 

	 Find the equation of the line.� (2 marks)

2.	� A straight line passes through the points (2, 7) and (8, −1). 

	� Find the equation of the line. Give your answer in the 
form ax + by = c, where a, b and c are integers.� (3 marks)

3.	� A straight line passes through the points with coordinates 
(−5, 2), (1, k) and (3, 2k). 

	 Find the equation of the line.� (4 marks)

 

The gradient between 
each pair of points must 

be the same. Use this 
fact to find the value of 

k , then find the equation.

13



If you know the gradient of a line you can find the gradient of a line parallel or 
perpendicular to that line. 

Parallel and perpendicular 

ALGEBRA Had a look Nearly there Nailed it!

27

14

Parallel lines have the same gradient.
These three lines all have a gradient of 1.

0

2

4

1

�1
�2
�3

3

1�1�2�3 2 3

 � x � 2

y � x � 3

y � xy

y

y x

x

x

4 x

y

Perpendicular means at right angles.
If a line has gradient m then any line 
perpendicular to it will have gradient −​​ 1 __ m ​​

0

2

4

1

21
22
23

3

1212223 2 3

y 5 2x 2 2

y 5 2   x 1 3y

y x

x

4 x

y

1
2

1.	 Draw a sketch to find the 

gradient of line L  .
2.	The line slopes down so the 

gradient is negative.

3.	Use 2​​ 1 __ m ​​ to calculate the 

	 gradient of P. 

If m is a fraction, you can 

just find its reciprocal and 

change the sign.
4.	You know P passes through 

(0, 27). Use m 5 4 and  

c 5 27 to write the 
equation of line P.

Check it!
If two lines are perpendicular 

the product of their gradients 

is 21: 2 ​​ 1 __ 4 ​​  3 4 5 21 

A line L passes through the points (−3, 6) and (5, 4). 
Another line, P, is perpendicular to L and passes 
through the point (0, −7).

Find the equation of line P. � (3 marks)
Gradient of line L 

5 ​ 22 ____ 8 ​  5 ​ 21 ___ 4 ​ 

Gradient of line P 

5 2​​ 
1 ___ 

​ 21 __ 4 ​
 ​​ 5 4

P passes through (0, 27)

Equation of P is: y 5 4x 2 7

(�3, 6)

(5, 4)

L

8

�2
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Sketch the line on the 

diagram, and check 
that the equation looks 

roughly correct.

1.	 The diagram shows a parallelogram.

	

1021

4

x

y
B

A C

D

	 Find the equation of the line that passes through C and is 
perpendicular to AD.� (4 marks)

...........................

2.	 The point A has coordinates (p, 2p)
	 The point B has coordinates (7, 4)
	 The line with equation 5y − 2x = 3 is parallel to the line 

segment AB.

	 Find the value of p.� (4 marks)

� p = ...........................

 

Start by writing an 
expression for the 
gradient of AB in terms 
of p.

 
 

To find the gradient  
of the line with 
equation 5y − 2x = 3, 

rearrange it into the 
form y = mx + c.

 
 

A parallelogram has 
two pairs of parallel 
sides, so CD is parallel 
to AB.

15



Quadratic equations can have two real solutions, one real solution or no  
real solutions. To solve a quadratic equation, write it in the form:

ax 2 + bx + c = 0

	� If you can, factorise the  
left-hand side then set each  
factor equal to zero and solve  
to find the solutions.

	� You can use the quadratic formula:

​
x = ​ − b ± ​√ 

_

 ​b​​ 2​ − 4ac ​  _____________ 2a  ​​

1 2

Quadratic equations

ALGEBRA Had a look Nearly there Nailed it!
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The diagram shows a rectangle. The measurements are 
given in cm.

x 1 4

2x 1 1

The area of the rectangle is 60 cm.

Find the perimeter of the rectangle.� (5 marks)

    (2x + 1)(x + 4) = 60
2x 2 + 8x + x + 4 = 60
   2x 2 + 9x − 56 = 0

Method 1
(2x − 7)(x + 8) = 0

2x − 7 = 0 or x + 8 = 0

         x = ​​ 7 __ 2 ​​       x = −8

Method 2

​
x = ​ 

−9 ± ​√ 
______________

  ​9​​ 2​ − 4 × 2 × (− 56) ​
   ______________  2 × 2 ​​

   ​
= ​ − 9 ± 23 ________ 4 ​​

  = 3.5 or −8

length = 8, width = 7.5, so  
perimeter = 2 × 8 + 2 × 7.5 = 31 cm

 

Lengths must be 
positive numbers. 
If x = −8 then 
both dimensions 
would be 
negative, so  
you can ignore 
this solution.

You might need to 
form and solve a 
quadratic equation 
to solve a problem. 
Set the area of 
the rectangle 
equal to 60, then 
rearrange and 
solve the equation.

31, 
32
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1.	 Solve (2x − 5)2 = 5x� (3 marks)

� ...........................

2.	 The diagram shows two right-angled triangles.

2x 2 1 cm 5 cm

x cmA B
x 1 2 cm

	 The ratio of the area of triangle A to the area of triangle  
B is 3 : 1.

	 Find the value of x. Give your answer correct to  
3 significant figures.� (4 marks)

� x = ...........................

 
 

The formula for the 
area of a triangle is:  

​​ 1 __ 2 ​​ × base × height

17

Expand the brackets, 
then rearrange the 
equation into the form 

ax 2 + bx + c = 0.

 

Area A : Area B = 3 : 1  
so Area A = 3 × Area B.
Use this information 
to set up and solve a 
quadratic equation.

   
 

If you can’t see how to 
factorise, use the 
quadratic formula.



In an arithmetic sequence the difference 
between consecutive terms is constant.
–2.5 –2.5 –2.5 –2.5

4     1.5    −1   −3.5   −6

In a geometric sequence the ratio 
between consecutive terms is constant.

×3 ×3 ×3 ×3

       9      27     81    243 …3

Quadratic sequences
The nth term of a quadratic sequence 
can be written as

un = an2 + bn + c
where a, b and c are numbers and a ≠ 0.

Sequences

ALGEBRA Had a look Nearly there Nailed it!
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The first five terms of a quadratic sequence are

	 3	 11	 25	 45	 71

Find an expression, in terms of n, for the nth term 
of this sequence.� (3 marks)

	
3 11

�8

25

�14

45

�20

71

�26

�6 �6 �6
2a = 6 so a = 3
un = 3n2 + bn + c

n 1 2 3 4 5

un 3 11 25 45 71

3n2 3 12 27 48 75

un − 3n2 0 −1 −2 −3 −4

un − 3n2 = −n + 1
So un = 3n2 − n + 1

The second difference is 

+6, so the coefficient of n2 

will be 3.

Work out un − 3n2 for 
each term. This will be an 
arithmetic sequence.

22− 
24

Finding nth terms
You can find the nth term of a quadratic 
sequence by looking at the second 
differences. The sequence with nth  
term an2 + bn + c will have second 
differences equal to 2a.
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1.	 The first three terms of a geometric sequence are

8    2p    p + 12

	 where p is a positive constant.

	 (a) Find the value of p.� (3 marks)

� p = ...........................

	 (b) Find the 5th term of the sequence.� (2 marks)

� ...........................

2.	 Here are the first five terms of a sequence.

	 3    10    21    36    55

	� Find an expression, in terms of n, for the nth term of  
this sequence.� (3 marks)

� ...........................

3.	� The rule to get from one term to the next term in a 
sequence is:

	 Add 3 then multiply by k

	� where k is a positive constant. The second term is 19 and 
the fourth term is 145.

	 Find the first term in the sequence.� (5 marks)

� ...........................

This is a quadratic 
sequence. Find the 
second differences 
then draw a table like 
the one in the Worked 
example opposite.

Use the second term 
to find an expression 
for the fourth term in 
terms of k.

   
 

Don’t assume that 
answers will be integers.

 

The sequence is 
geometric so the ratios 

between consecutive 
terms are constant:

​​ 
2p
 ___ 8 ​​ = ​​ 

p + 12
 ______ 2p ​​

19



You can use completed square form (x + p)2 + q or a(x + p)2 + q to solve 
quadratic equations and find the turning points of graphs. Use this identity to help 
you complete the square when the coefficient of x2 is 1:

​​x​​ 2​ + bx + c ≡​ ​( x + ​ b _ 2 ​ )​​​ 2​ − ​​( ​ b _ 2 ​ )​​​ 2​ + c​

Completing the square

ALGEBRA Had a look Nearly there Nailed it!
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Turning points
The graph of y = (x − a)2 + b has a turning 
point at (a, b). You can think of it as a 
translation of the graph of y = x  2 by  

the vector ​​( ​ a​ b​ )​​.

(a)	 Show that 3x2 + 24x − 1 can be written in the 
form a(x + p)2 + q where a, p and q are integers. 
� (3 marks)

3x2 + 24x − 1 = 3(x2 + 8x) − 1
	 = 3((x + 4)2 − 16) − 1
	 = 3(x + 4)2 − 48 − 1
	 = 3(x + 4)2 − 49

(b)	 Hence write down the coordinates of the  
turning point on the graph with equation  
y = 3x2 + 24x − 1.� (1 mark)

(−4, −49)

O

y xy

x

),(a b

2
�

y x� (  �  )2 �a b

 

You can complete the 
square in ax2 + bx + c 
when a ≠ 1 by taking a 
factor of a out of the  
first two terms.

x 2 + 8x = (x + 4)2 − 42

The turning point will  
occur when (x + 4)2 = 0. 

This happens when x = −4.

Halve the x-coefficient to find the number in 
the brackets. Then subtract the square of this 
number outside the brackets.

−​​​( ​ b _ 2 ​ )​​​ 2​​ + c are number terms 
so you can combine them.

33, 
43

There is more about transformations of graphs 
on page 28.
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