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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

Even more guided support for those students who feel they need it. 
Our revision resources are the smart choice for those revising for 
Edexcel GCSE (9-1) Mathematics Higher. 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 and even more guided solutions to boost confidence on 
every page

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

• Improve your understanding, and exam technique, with more hints 
and partial answers than the traditional Workbook.

Revision is more than just this Workbook!
Make sure you have all the subject knowledge you need to succeed 
with the accompanying Edexcel GCSE (9-1) Mathematics Higher 
Revision Guide and Revision Cards.
•The Revision Guide gives you:
• A 1-to-1 page match with the Revision Workbook
• Explanations of key concepts delivered in short,

memorable chunks
• Key hints and tips to reinforce your learning.

The Revision Cards contain:
• 100 Revision Cards and three organising dividers

(with a handy ‘how to use’ guide)
• Multiple choice questions and answers
• Worked examples
• Topic summaries and key facts to remember.

Fo
r the

exams

Includes free online e
di

tio
n(9–1)

FoFoF
r the

exams

s fffrrrfrffrf eee onnlliinnee edidid
tioo

nn9–1))

REVISE EDEXCEL GCSE (9–1)

Mathematics

REVISION 
GUIDE 

Higher

REVISE EDEXCEL GCSE (9–1)

Mathematics
REVISION GUIDE
Higher

Our revision resources are the smart choice for those revising for 
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 Guide!
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 
confidence

• Hints to support your revision and 
practice

• Includes three full exam-style 
practice papers.
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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) 4 2_5 − 2 3__
10 = ___

5 − ___
10

= ___
10 − ___

10 = ___
10

= (3 marks)

2 Work out

(a) 1 2_3 × 2 3__
10 = ___

5 × ___
10 = ____ ___ = (3 marks)

(b) 4 2_3 ÷ 1 2_5 = ___
3 ÷ ___

5 = ___
3 × ____ = ____ = (3 marks)

3 Work out

(a) 3 1_2 × 2 4_7 (b) 5 1_3 ÷ 1 4_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  4 2_3 hours to paint a room, and  1 1_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) 45 210 = 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 (b)

  (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
    £300

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

Remember to give units with your answer.
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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 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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NUMBERHad a look Nearly there Nailed it!

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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recurring decimals have a look at page 6.recurring decimals have a look at page 6.

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 

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

5. Simplify the fraction.

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

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  

Show that 0.47

fraction   

Let 

100
 – 

 99

 n

 n

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!

!

0.3
.    
51
.

� 0.351351351…

There are 3 recurring digits so you need 

to write 0.3
.  There are 3 recurring digits so you need 
.  There are 3 recurring digits so you need 

51
.There are 3 recurring digits so you need 
.There are 3 recurring digits so you need 

 as n, then multiply by 1000. 

You will get a fraction with denominator 

999 which you can simplify.
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• 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 Guide!
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 
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• Hints to support your revision and 
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• Includes three full exam-style 
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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) 4 2_5 − 2 3__10 = ___5 − ___10

= ___10 − ___10 = ___10

= (3 marks)

2 Work out

(a) 1 2_3 × 2 3__10 = ___5 × ___10 = ____ ___ = (3 marks)

(b) 4 2_3 ÷ 1 2_5 = ___3 ÷ ___5 = ___3 × ____ = ____ = (3 marks)

3 Work out

(a) 3 1_2 × 2 4_7 (b) 5 1_3 ÷ 1 4_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  ofthe 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  4 2_3 hours to paint a room, and  1 1_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

PROBLEMSOLVED!

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) 45 210 = 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 (b)

  (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    £300

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

PROBLEMSOLVED!SOLVED!SOL

Guided

Remember to give units with your answer.
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NUMBER

1

Had a go      Nearly there      Nailed it!  

1 Here is a list of numbers:

 2  4  5  8  10  12  21

 From this list, write down

 (a) a square number ……………  (1 mark)  (b) a prime number  …………… (1 mark)

 (c) a multiple of 6  ……………… (1 mark)  (d) a factor of 15  ……………… (1 mark)

2 (a) Write 90 as a product of its prime factors.

  

90

9 .....

  90 = 3 × …… × …… × ……

   = 32 × …… × …… (2 marks)

 (b) Write 120 as a product of its prime factors.

 120 = ………      (2 marks)

3 Find the HCF and LCM of 90 and 120.

 

3 3

2

2

12090

.....

.....

 HCF = 2 × 3 × …… = ……  (2 marks)

 

 LCM = 3 × 2 × 3 × …… × …… × 2 = …… (3 marks)

4 Find the LCM and HCF of 48 and 60.

 HCF = ………    LCM = ………

 (3 marks)

Guided

Use a factor tree. Circle factors 
when they are prime – these are 
at the end of the branches.

Product means ‘times’.

HCF is Highest Common Factor.
LCM is Lowest Common Multiple.

PROBLEM
SOLVED!

Use a Venn diagram to show the 
prime factors of 90 and 120.

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

The LCM is the product of all the 
prime factors in the union.

The HCF is the product of the 
prime factors in the intersection.

Guided

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

PROBLEM
SOLVED!

Factors and primes

M01_Maths_Higher_WB_21370_Number.indd   1 07/12/17   5:16 PM

    Nearly there      Nearly there      Nearly there      Nearly there      Nearly there      Nearly there  



 
NUMBER

2

Had a go      Nearly there      Nailed it!  

1 Write as a single power of 3

 (a) 3 × 3 × 3 × 3 =

  …………………………

 (b)    (  1 ___ 27  )    
−  1 __ 3  

  

  =    1 ____ 
3…

    = 3………

 (c)   
4
 √ 
__

 38   

  =    3
…
 ____ 

3…
    = 3… – … =

 (d)      
4
 √ 
__

 3   ___ 
 
3
 √ 
__

 3  
   

  =   (3  …… _____ 
……

  )     (3–
   …… _____ 
……

  )   

  = ………………………………

2 (a) Simplify

  (i)  x 3 × x 5 = x 3+5 = x … (1 mark)   (ii) x 2 × x 7 = x … (1 mark)

 (b) Simplify  

  (i)  x 7 ÷ x 3 = x 7−3 = x … (1 mark)   (ii) x 8 ÷ x 2 = x … (1 mark)

 (c) Simplify  

  (i)  (x 2)4 = x 2×4 = x … (1 mark)   (ii) (x 3)5 = x … (1 mark)

3 (a) Simplify (2x3)4

 = 24 × (x 3)4 

 = ……… × x … (2 marks)

 (b) Simplify (3x5)3 

  = ……………… (2 marks) 

4 (a) Simplify     
12 p4q5

 _____ 3p2q4    

  =    12 ___ 3    ×    
p 4
 __ p 2   
  ×    

q 5
 ___ q 4    

  = …… p … q (2 marks)

 (b) Simplify     3a3b7

 _____ 15ab6     

  =    …… ____ 
……

    a … b …

  (2 marks)

5 If     a
10 × ak

 _____ a5    = a7, find k. 

 k =  ………       (2 marks) 

6 Simplify 

 (a) 2x2y3 × 3xy4

  = 2 × 3 × x2 × x × y 3 × y 4  

  = ……… x … y … (2 marks)

 (b) 3a4 b2 × 5ab3

  = ……………… 

 (2 marks)

How many times 
is 3 multiplied by 
itself? This gives 
you the index.

First write as a 
fraction, then 
subtract indices.

Simplify numbers 
first, then letters.

q1 is q

Guided

PROBLEM
SOLVED!

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

Indices 1 

Remember,    1 __ a    = a−1. 
What power of 3 
do you have in the 
denominator?
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NUMBER

3

Had a go      Nearly there      Nailed it!  

7 Work out the value of

 (a) 250 ……………………… (1 mark)

 (b) 2  5     
1 __ 2      =   √ 

___
 25    = ……………………… (1 mark)

 (c) 2  5   −   1 __ 2      ……………………… (1 mark)

8 (a) Simplify (9x8  )     
1 __ 2     

  =   9     1 __ 2    (x8  )     
1 __ 2     = …………  x …  (2 marks)

 (b) Simplify (8x9  )     
1 __ 3    

   ……………       (2 marks)

9 Work out the value of

 (a)   9     
3 __ 2     

  = (  9     1 __ 2    )3

   = ……………
3

   = …………… (2 marks)

 (b) 2  5     
3 __ 2    

   ……………       (2 marks)

 (c)   8   −   2 __ 3     

  = (  8     
1 __ 3    )−2

   = ……………
−2

 

    =    1 ___ …2   

   = ……………

 (2 marks)

 (d)    16  −  3 __ 2       

   =  (1  6     
1 __ 2    )−3

   = ……………

  (2 marks)

 (e)    (  1 __ 27  )    
−   2 __ 3  

  

   ……………

  (2 marks)

10 Write as multiples of prime factors in index form

 (a) 256  (b) 216

 (c) 528

11 Simplify

 (a) 2(33) (4  9     
1 __ 2    )(  8   −  1 __ 3    )

 (b) 34 3−2 x5 x−3

 (c)    3
 x      

5 __ 2   
 ____ 

7 x     
1 __ 2   
   

  =    …… _____ 
……

    × 
x
 
 
  
……
 

_____

 ……  
  −  

  
……
 

_____

 ……  
 

  = −x……

 (d) 1  6      
1 __ 4         1 ___ 27     

−  1 __ 3  
  

  x   –   1 __ 2     =    1 __ 
 x     

1 __ 2    
   

Number first, then letters: 
both to the power    1 __ 2   

(xa)b = xab

Square root first.

  x     
1 __ 3     =   3 √ 

__
 x   

Cube root first.

x−2 =    
1

 __ x2   

Leave as a fraction.

One step at a time!

Leave your answer 
as a fraction.

Guided
Use a factor tree first.

Look for familiar numbers that you recognise  
as squares or cubes of other numbers.

First rewrite as fractions to get rid of the negative 
indices, then simplify in the form 3… x….

The 3 and the 7 are not roots or powers of x, 
so take them out as a factor.

Indices 2

x0 = 1

  x     
1 __ 2     =   √ 

__
 x   
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4

Had a go      Nearly there      Nailed it!  

1 Write    11 __ 32    as a decimal.

 11  ÷  32  =  …………      (1 mark)

2 Find the value of      
3
 √ 
_______

 140.608   __________ (1.2 – 0.7)2   

   =    …… _____ 
……

    
 = …………      (2 marks)

3 Find 63% of £157

 63  %  ×  157  =  £ …………      (2 marks)

4 Toby is going to Thailand on holiday.

 The exchange rate is £1 = 43.8 Baht

 (a) Toby changes £250 into Baht. How many Baht will he receive?

  × 250 
    £1 = 43.8 Baht
£250 = …………

 × 250

 ……………………………… Baht (2 marks)

 (b)  When he is in Thailand, Toby wants to buy a 
necklace for his sister. It cost 525 Baht, how 
much would that be in pounds? Give your answer 
to the nearest penny.

 £ …………       (2 marks)

5 (a) Work out    
(7.5 − 1.2)3

 ________ 
 √ 
____

 53.2  
    giving all the digits on your calculator. …………      (2 marks)

 (b) Give your answer to 2 decimal places.  …………      (1 mark)

 (c) Give your answer to 3 significant figures.  …………      (1 mark)

6 (a)  Work out    
3 √ 
_

 12.167   ________ (3.9 + 1.2)2    giving all the digits on your calculator.  …………      (2 marks)

 (b) Give your answer to 2 decimal places. …………      (1 mark)

 (c) Give your answer to 3 significant figures. …………      (1 mark)

Use BIDMAS to remember the correct 
order of operations:
Brackets
Indices
Division
Multiplication
Addition
Subtraction

Write down the answers to the top 
and bottom, to show your working.

PROBLEM
SOLVED! You will need to use 

problem-solving skills 
throughout your exam 
– be prepared!

Guided

Guided

Calculator skills 1
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NUMBER

5

Had a go      Nearly there      Nailed it!  

1 Work out    3 __ 5    +    2 __ 3    

 =    …… _____ 15    +    …… _____ 15    =    …… _____ 15    = ……   …… _____ 15     (1 mark)

2 Work out 1   3 __ 4    +    2 __ 3    

 =    …… _____ 4    +    2 __ 3    =    …… _____ 12    +    …… _____ 12    =    …… _____ 12    = 2    …… _____ 12    = … (1 mark)

3 Work out 1   2 __ 5    ×    5 __ 6    

 =    …… _____ 5    ×    5 __ 6    =    …… _____ 
……

   

 =    …… _____ 
……

    =1   …… _____ 6    (1 mark)

4 Work out    2 __ 3    ÷    4 __ 7   

  =    2 __ 3    ×    7 _____ 
……

   

 =    …… _____ 
……

    =    …… _____ 
……

     =1   …… _____ 
……

    (1 mark)

5 (a) Simplify    2x __ 5    +    x __ 10    

  =    …… _____ 10    +    x __ 10   

  =     …… _____ 10    =    …… _____ 
……

      (2 marks)

 (b) Simplify    3a __ 5    ×    2a __ 9    

  =    …… _____ 
……

     =     …… _____ 
……

       (2 marks)  

 (c) Simplify    3b2

 ___ 5    ÷    3b __ 4    

   =       3b2
 ___ 5    ×     …… _____ 

……
    =    …… _____ 

……
    = 9     …… b _____ 

……
    (2 marks)

6 Tommy eats 1   1 __ 3    cans of baked beans every day.  
How many cans does he eat in a week?  
How many cans does he need to buy?

 7 × 1   1 __ 3    =    7 __ 1    ×    …… _____ 3    =    …… _____ 3    = 9    …… _____ 
……

   

 He needs to buy ………… cans. (2 marks)

7 Vera earns £150 during the weekend. She spends    2 __ 5    of   
it on some new jeans and    1 __ 3    of  it on new shoes.  
How much money does she have left? 

 …………      (3 marks)

Use equivalent fractions to 
make a common denominator.

Change any mixed fractions 
to improper fractions.

Simplify.

Multiply top numbers together. 
Multiply bottom numbers together.

Turn 2nd fraction upside down and then multiply.

Multiply tops together, multiply bottoms together.

Use a common denominator.

Simplify.

Multiply tops.  
Multiply bottoms.

Simplify.

Simplify.

PROBLEM
SOLVED!

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

Guided

PROBLEM
SOLVED!

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

Fractions
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6

Had a go      Nearly there      Nailed it!  

1 Write down these numbers in order of size. Start with the smallest. 

         3 __ 8          0.3    38%          1 __ 3            0.305

 0. ……  0.3 ……   0. ……   0. ……  0.305

 

     ……      ……     ……     ……      …… (2 marks)

2 Given that 62 × 34 = 2108

 (a) Find the value of 6.2 × 34  

 = 2108 ÷ 10 = …… (1 mark)

 (b) Find the value of 620 × 3.4 

  = …… (1 mark)

 (c) Find the value of 0.62 × 3.4

  = 2108 ÷ …… = …… (1 mark)

3 Given that 27 × 82 = 2214

 (a) Find the value of 27 × 8.2 …………      (1 mark)

 (b) Find the value of 2.7 × 8200 …………      (1 mark)

 (c) Find the value of 2214 ÷ 8.2 …………      (1 mark)

4 Work out 21.6 × 8.3

 

 …………      (2 marks)

5 The cost of a concert ticket is £47.50. How much do 12 tickets cost?

 …………      (2 marks)

Change them all 
to decimals with 
3 decimal places.

Use these to put 
the original  
numbers in order 
of size.

62 has been divided by 10, so the answer 
must be divided by 10.

62 has been multiplied by 10 
and 34 has been divided by 10.

62 has been divided by 100 
and 34 has been divided by 10.

Guided

Work out 216 × 83. If there are 2 digits a¢er 
the decimal points in the question, there 
will be 2 digits a¢er the decimal point in 
the answer.

Guided

PROBLEM
SOLVED!

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

Decimals
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7

Had a go      Nearly there      Nailed it!  

1 Work out an estimate for the value of 89 × 3.1

 = 90 × ……

 = …………………………… (2 marks)

2 Work out an estimate for the value of     79.42 ________ 7.84 × 5.43   

 ≈     80 _________ 
…… × 5

    =    80 _____ 
……

     = …………………………… (2 marks)

3 Work out an estimate for the value of    493.1 ________ 1.91 × 4.83   

 ≈     ……………  ___________  
…… × ……

    = …………………………… (2 marks)

4 Work out an estimate for the value of    1.89 × 27 _______ 0.249   

 ≈    …… × ……  ___________ 0.2    =    …… _____ 0.2       × 10         × 10    =      ____________ 2    

 …………      (3 marks)

5 Work out an estimate for the value of    
(5.2 − 1.08)2

 _________ 0.49   

 …………      (3 marks)

6 Work out an estimate for    213 × 4.91 ________ 0.19   

 …………      (3 marks)

7 A football stadium can hold 70 184 spectators. If  the price of tickets is £38.50, estimate 
the total amount of money collected in ticket sales.

  70 184 ≈ …………

 £38.50 ≈ £…… ..00

 So total money  = ………… × …………  

= £………… (2 marks)

8 The bill at a restaurant for a meal for 4 people was £88.74. Estimate how much each 
persion should pay.

 …………      (2 marks)

Round each number 
to 1 significant figure.

Round each number 
to 1 significant figure.

Multiply the top and bottom by 
10 to make the calculation easier. 

Guided

PROBLEM
SOLVED!

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

Guided

Guided

Estimation

Round 70 184 to 1 significant figure.

Round £38.50 to 1 significant figure.
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8

Had a go      Nearly there      Nailed it!  

1 (a) Write 2 150 000 in standard form.

  2 150 000  = ……… × 10 
…

  (1 mark)

 (b) Write 0.000312 in standard form.

  0.000 312 = 3.12 × 10 −…
 (1 mark)

 (c) Write 305 000 in standard form. 

 = …………       (1 mark)

 (d) Write 0.0072 in standard form.

 = …………       (1 mark)

2 (a) Write 2.3 × 104 as an ordinary number.  

  = 2 3 … … … (1 mark)

 (b) Write 6.15 × 10−3 as an ordinary number. 

  = … … … 6 1 5 (1 mark)

 (c) Write 1.315 × 106 as an ordinary number.

 = …………       (1 mark)

 (d) Write 9.012 × 10−4 as an ordinary number.

 = …………       (1 mark)

3 Find the value of a when a2 =    
x + y

 ____ xy    and 

 x = 2.5 × 105 and y = 3 × 106

 Give your answer in standard form to 2 significant figures.

 x + y = ………………… a2 = …………………

       x y = ………………… a = ………………… 

(4 marks)

4 Find the value of d when d =    
xy
 ____ x − y     and x = 4.3 × 107 

and y = 8.1 × 106. Give your answer in standard 
form to 2 significant figures.

 …………      (3 marks)

How many times have you divided by 10?

Multiply by 10 four times.

Divide by 10 three times.

PROBLEM
SOLVED!

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

so

Use the 10x
 button 

on your calculator.

Show each stage of 
your working.

Guided

PROBLEM
SOLVED!

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

Standard form
What power of 10 have you multiplied by?

The first number must be between 1 and 10.
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9

Had a go      Nearly there      Nailed it!  

Recurring decimals 
1 Show that 0.4 can be written as the fraction    4 __ 9   

  Let x = 0.444 444 444 …

  10x = 4.444 444 444 … 
  −     x = 0.444 444 444 … 
        … x = 4

  x = … (2 marks)

2 Change the recurring decimal 0.25 to a fraction.

  x = 0.252 525 252 5 …

  10x = 2.525 252 525 2 …

  100x = 25.252 525 252 5  …

         −  x  =  0.252 525 252 5 …

  … x = …

  x = … (2 marks)

3 Express 0.30 as a fraction in its simplest form.

  …………   (3 marks)

4 (a) Show 0.42 can be written as    14 __ 33   

  …………   (2 marks)

 (b) Hence, or otherwise, convert 3.142 to a mixed number.

  …………   (3 marks)

5 Convert 0.741 to a fraction in its simplest form.

  x = 0.741 741 741…

  1000x = ……………………

               −  x =      0.741 741 741…

  … x = …

  x = … (3 marks)

6 Show 0.215 can be written as    71 ___ 330    

 (3 marks)

7 Prove 0.9 = 1 

(2 marks)

Multiply by 10.

Notice the numbers a¢er the 
decimal point are not the same 
so try multiplying by 100.

Guided

Remember to simplify your answer.

Guided

Remember to write your 
answer as a mixed number.

Guided

Guided

PROBLEM
SOLVED!

Use the method you have learned above.

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

You are trying to get the numbers a¢er the 
decimal point to be the same for both x and 
10x. Then, when you subtract one from the 
other, you will be le¢ with a whole number.
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10

Had a go      Nearly there      Nailed it!  

Upper and lower bounds 
1 A bag of potatoes weighs 10 kg to the nearest kg.

 (a)  What is the minimum possible weight (lower bound weight) of the bag?

   10 – 0.5 = 9.5 kg  (1 mark)

 (b)  What is the maximum possible weight (upper bound weight)  
of the bag?

   10 + 0.5 = ……… kg (1 mark)

 (c) What is the maximum possible weight of 4 bags?

   Upper bound × 4 = ……… × 4 = ……… kg (1 mark)

2 The height of a person measures 176.3 cm, correct to 1 decimal place.

 (a) What is the upper bound of the height?

   176.3 + 0.05 = ……… (1 mark)

 (b) What is the lower bound of the height?

  176.3 – ……… = ……… (1 mark)

3 The length of a rectangle is 152 mm and the width is 10.7 mm, correct to 3 significant figures.

 (a) Find the lower and upper bounds of the rectangle’s length and width.

 Upper bound of length = 152 + 0.5 = …… Upper bound of w¡dth = 10.7 + …… = ……

 Lower bound of length = 152 − …… = …… Lower bound of w¡dth = 10.7 – 0.05 = ……

(4 marks)
 (b) Calculate the maximum perimeter of the rectangle.

 
  …………   (2 marks)

4 The formula for the speed (S) of a car is given by S =    D __ T   

 where D is the distance travelled in km and T is the time taken. 

 D = 142 km correct to 3 significant figures.

 T = 2.4 hours correct to 1 decimal place.

 By considering bounds, what is the minimum speed in km/h of the car?  
Round your final answer to 1 decimal place.

 Lower bound of d¡stance = ……

 Upper bound of t¡me = ……

    Lower bound of d¡stance   ___________________   Upper bound of t¡me    = …… = …… km/h (1 d.p.) (3 marks)

5 x = a2 – b

 a = 20.3 correct to 1 decimal place.

 b = 15 correct to 2 significant figures.

 Calculate the upper bound of x. Round your final answer to 3 significant figures.

  …………   (4 marks)

9.5 rounds up to 10 kg. 

Add together the upper 
bounds of each of the sides.

PROBLEM
SOLVED!

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

To calculate the minimum speed, you need to 
divide the lower bound of the distance by the 
upper bound of the time. This combination 
gives you the smallest possible answer.

Guided

PROBLEM
SOLVED!

You will need to use 
problem-solving skills 
throughout your exam 
– be prepared!
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Had a go      Nearly there      Nailed it!  

Accuracy and error
1 The length of a piece of string is measured to be 12.3 cm, correct to 1 decimal place. 

 (a) What are the upper and lower bounds of the length?

  Upper bound = 12.3 + 0.05 = …………

  Lower bound = ……… − ……… = ………… (2 marks)

 (b) Complete this inequality

  ………… < length of string < ………… (1 mark)

2 The circumference of a circle is 35 mm, rounded to the nearest 5 mm.

 (a)  Find the upper and lower bounds of the  
diameter of this circle.

  Upper bound of d¡ameter =    ……… _______ p    = …………

  Lower bound =    32.5 ____ p    = ………… (3 marks)

 (b) Complete the inequality

  ………… < diameter < ………… (1 mark)

3 The acceleration of an object is 10 m/s2, correct to the nearest integer, and its mass  
is 50.5 kg, correct to 1 decimal place. 

 (a) Calculate the upper and lower bounds of the object’s force. 

  Upper bound = ……… × 10.5 = ………… 

  Lower bound = 50.45 × ……… = ………… (2 marks)

 (b)  Hence, or otherwise, calculate the force to a  
suitable degree of accuracy.

  Answer = 500 N (……… s.f.) (2 marks)

4 A lift can carry 750 kg measured to 2 significant figures. The average weight of a person  
in the lift is 70 kg measured to the nearest 10 kg.  
What is the greatest number of people that can be safely carried in the lift?

  …………   (3 marks)

5 A package in the shape of a cube, weighing 948 g, correct to 
3 significant figures, is put on a table. It has side length 
0.3 m, rounded to the nearest cm.

 Pressure (pa) is given by the formula P =    F __ A   
 where F is measured in N and A in m2

 (a) Find the maximum and minimum pressure the package exerts on the table.

 (3 marks)

 (b) Write down the value of P to a suitable degree of accuracy.

 (2 marks)

Circumference = p × diameter

Force =  mass × acceleration

To how many significant figures 
do you need to round the upper 
and lower bounds so that you 
get the same values?

Guided

Guided

PROBLEM
SOLVED!

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

This inequality is not ‘equal to’ 
as the largest number this can 
be is actually 12.34999…
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Had a go      Nearly there      Nailed it!  

Surds 1
1 Express the following in the form a  √ 

__
 3   , where a is an integer.

 (a)   √ 
___

 27    =   √ 
_____

 |……    ×   √ 
__

 3    = …  √ 
__

 3    (1 mark)

 (b)   √ 
___

 75    +   √ 
___

 300    =   √ 
_____

 |……    ×   √ 
__

 3    +   √ 
_____

 |……    ×   √ 
__

 3    = …  √ 
__

 3    + …  √ 
__

 3   

  = …  √ 
__

 3    (2 marks)

 (c)    √ 
__

 3    ×   √ 
__

 3    ×   √ 
__

 3   

  = …  √ 
__

 3    (1 mark)

 (d) 4  √ 
___

 48    + 2  √ 
___

 12    = 4 ×   √ 
_____

 |……    ×   √ 
__

 3    + 2 ×   √ 
_____

 |……    ×   √ 
__

 3    = 16  √ 
__

 3    + …  √ 
__

 3    = …  √ 
__

 3     (2 marks)

2 Rationalise the denominators of the following:

 (a)    7 ___ 
 √ 

__
 6  
    ×     √ 

__
 6   ___ 

 √ 
__

 6  
    =    … ___ 6    (1 mark)

 (b)    4 ___ 
 √ 

__
 5  
    ×    

 √ 
_____

 |…  
 ____ 

 √ 
_____

 |…  
    =    …… _____ 

……
   

 (c)    7 ___ 
 √ 

__
 2  
    …………… (1 mark)

 (d)    8 ___ 
 √ 
___

 20  
    =    8 ___ 

2 √ 
__

 5  
    =    4 ___ 

 √ 
__

 5  
    ×    

 √ 
__

 5  
 ___ 

 √ 
__

 5  
    =     …… _____ 

……
    (2 marks)

 (e)    12 ___ 
 √ 

___
 24  
    = …………… (2 marks)

3 Show that    6 +  √ 
__

 5   _____ 
 √ 

__
 8  
    =    6 √ 

__
 2   +  √ 

___
 10   ________ 4   

    
6 +  √ 

__
 5  
 _____ 

 √ 
__

 8  
    ×    …… _____ 

……
    =    

… +  √ 
___

 40  
 _______ 8    =     … √ 

__
 2   + … √ 

__
 10    __________ 8    =    … √ 

__
 2   + … √ 

__
 10    __________ 4     (2 marks)

4 Calculate the length of the diagonal AC in this rectangle. 
Write your answer in the form a  √ 

__
 b    where a and b are 

integers.

 

A

D

B

C

2 cm 

12 cm

  …………   (3 marks)

5 Calculate the area of a triangle with perpendicular height   √ 
___

 10    m and base    1 ___ 
 √ 

__
 2  
     m.  

Write your answer in the form     √ 
__

 a   ___ b   , where a and b  
are integers.

  …………   (3 marks)

6 Rationalise the denominator of    5 +  √ 
__

 7   _____ 
 √ 

__
 7   + 1

   

    5 +  √ 
__

 7   _____ 
 √ 
__

 7   + 1
    ×     √ 

__
 7   − 1 _____ 

 √ 
__

 7   − 1
    = …………… (3 marks)

What square number multiplied by 3 gives you 27?

You can add these 
surds together.

When you multiply   √ 
__

 a    ×   √ 
__

 a   
you get a.

Rationalising means ‘getting rid’ of 
the surd in the denominator.

Multiply the numerator and denominator by   √ 
__

 6   

Sometimes it helps to simplify the 
denominators first.

   √ 
__

 a    ×   √ 
__

 b    =   √ 
___

 ab   

Guided

PROBLEM
SOLVED!

Pythagoras’ theorem

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

Guided

PROBLEM
SOLVED!

You will need to use 
problem-solving skills 
throughout your exam 
– be prepared!
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Counting strategies
1 Tom has 3 numbered cards.

 
1

 
2

 
3

 (a) List the possible 3 digit numbers he can make.

  (123), (132), (2 ……), (2 ……). (3 ……), (……) (1 mark)

 (b) What is the probability Tom’s 3 digit number is even?

     … ___ 6    =    …… _____ 
……

     (1 mark)

2 In a restaurant, Claire has the choice of 4 starters,  
3 mains and 5 desserts. How many possible  
outcomes are there if  Claire has to pick one  
starter, main and dessert? 

 4 × ………… × ………… = ………… (2 marks)

3 Rohan has three coloured counters. He needs to pick two counters. How many possible  
combinations are there?

 

 3 × ………… = ………… (2 marks)

4 (a) A safe has numbers 0–5. The safe needs three digits to unlock it. 

  Owen says there are 6 × 5 × 4 ways of picking 3 digits.
  Nim says there are 6 × 6 × 6 ways of picking 3 digits.
  Who is correct and why?

 …………………………………………………………………………………………

 ………………………………………………………………………………………… (2 marks)

 (b)  Another safe has numbers 0–5 and letters A–N. This safe needs one number and 
two letters to unlock, of which each number and letter can only be used once. 
How many possible outcomes are there?

  Number Letter   Letter

       6 × 14 × ………… = …………

 (2 marks)

5 There are 12 players left to be picked from for the starting line-up of a football match.  
The coach needs to pick 4 players. How many di�erent ways can he do this? 

   …………   (2 marks)

If you have x ways for choice 1, 
y ways for choice 2, and z ways 
for choice 3 then there are xyz 
ways for all three choices. 

How many ways are there of picking the 1st counter? 
Now a counter has been picked, how many ways are there 
of picking the 2nd counter?

PROBLEM
SOLVED!

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

PROBLEM
SOLVED!

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

How many letters are 
le¢ to choose from?

Guided
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1 Find n when   4     
1 __ 2     ×   8   –   2 __ 3     = 2n

 (2…   )     
1 __ 2      × (2…  )   −   2 __ 3     = 2n

 2… × 2… = 2n

 2… = 2n

 n = …………… (4 marks)

2 1 astronomical unit, the distance between the Sun and Earth, is 1.5 × 108 km.  
The distance between Earth and Neptune is 29 astronomical units.

 (a) What is the distance between Earth and Neptune in km?  
 Give your answer in standard form.

  29 × …………… = …………… km  (2 marks)

 (b)  The distance between Mars and Venus is 8 × 10−1 astronomical units.  
What is this distance in km, in standard form?

  …………… × …………… = …………… km  (2 marks)

3 Two toy cars are started from the same point on a circular track at di�erent speeds.  
Car A and car B take 24 and 40 seconds, respectively, to complete the track.  
After how long will the cars next pass the start point at the same time?

  …………      (2 marks)

4 There are 500 pupils in a school. They travel there by car, bicycle or by walking.    1 __ 4    of  
the children cycle to school.    2 __ 5    of  those who cycle are girls. The number of girls coming 
to school by car is twice the number who cycle. 175 children walk, of those 60 are boys. 
How many boys come to school by car?

 It may help to draw a 2-way table

    1 __ 4    of 500 = 125

    2 __ 5    of 125 = ………

 Each part of the question helps you to  
fill in the table

 …………      (4 marks)

Write 4 and 8 as powers of 2.

(2a)b = 2ab

2a × 2b = 2a + b

Guided

Find the HCF of 24 and 40.

Bicycle Car Walk Total

Girls ……… ……… ……… ………

Boys ……… ……… ……… ………

Total 125 ……… ……… 500

Problem-solving practice 1
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Problem-solving practice 2
5 A lawn, in the shape of a parallelogram, has the dimensions shown.

4.8 3 102 m 3.5 3 102 m

1.2 3 103 m

 (a) What is the perimeter of the lawn? Give your answer in standard form.

  …………      (2 marks)

 (b) What is the area of the lawn? Give your answer in standard form.

  …………      (2 marks)

6 The resistance (ohms), of an electrical component is measured by the formula

  R =    V __ I   

 V = 350 volts, correct to 2 significant figures.

 I = 15 amps, correct to the nearest amp.

 (a) What are the minimum and maximum possible values for the resistance?

  …………      (3 marks)

 (b) Calculate the resistance to a suitable degree of accuracy. Explain your choice.

  …………      (2 marks)

7 What are the next two terms of the following geometric sequences?

 (a) 3  √ 
__

 5   , 15, 15  √ 
__

 5   , 75, ………, ………

 (2 marks)

 (b) 2  √ 
__

 3   , 12, 24  √ 
__

 3   , 144, ………, ………

 (2 marks)

Guided

Guided

Guided
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ALGEBRA

Algebraic expressions
1 (a) Simplify x + x + x + x 

  = ……x (1 mark)

 (b) Simplify x + x + y + y + y

  = ……x + ……y (1 mark)

2 (a) Simplify 2x + y + 3x + 2y 

  = ……x + ……y (1 mark)

 (b) Simplify 3a − b − a − 3b 

  = ……a − ……b (1 mark)

 (c) Simplify 3p2 + 2p + 4p2 − 5p

  = ……p2 + ……p (2 marks)

3 (a) Simplify 2x × 3x

  = 2 × 3 × x × x

  = ……………… (1 mark)

 (b) Simplify 3xy 2 × 5x2y

  = 3 × 5 × x × x2 × y 2 × y

  = …………………………………… (2 marks)

 (c) Simplify 7a2b3c × 5ab4c2

  = ……………… (2 marks)

4 (a) Simplify    4x3

 ___ 2x   

   =    4 × x × x × x  _________ 2 × x   

   = 2…… (2 marks)

 (b) Simplify    
12x4 y2

 _____ 15x3 y5   

  =    
12 × x × x × x × x × y × y

    _______________________    15 × x × x × x × y × y × y × y × y   

  =    4……… __ 5………    (2 marks)

 (c) Simplify    
25 x2 y3 z4

 _______ 10 x4 y2 z4    

  = ……………… (2 marks)

Count how many xs there are.

Count the xs and ys separately.

Ring round each term including its 
+ or − sign and collect ‘like’ terms. 

Be careful with minus signs − b − 3b = ?

Remember that p2 and p are not ‘like’ terms.

Multiply the numbers first, then the letters

Remember that x is x1.

Divide top and bottom by 
common terms.

Divide top and bottom by 2.

Divide top and bottom by 3.

PROBLEM
SOLVED!

You will need to use 
problem-solving skills 
throughout your exam 
− be prepared!
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Expanding brackets
1 (a) Expand 5(2x + 3)

  = …x + … (1 mark)

 (b) Expand 3x(2x − 5)

  = …x2 − …x    (1 mark)

2 (a) Expand and simplify

  2(2x + 3) + 3(5x − 1)

  = …x + … + …x − …

  = …x + … (2 marks)

 (b) Expand and simplify

  4(3x − 2) − 5(2x − 1)

  = …x − … − …x + …

  = …x − …          (2 marks)

3 (a) Expand and simplify

  (x + 5 ) ( x + 2)

  = x2 + …x + …x + …

  = x2 + …x + … (2 marks)

 (b) Expand and simplify (x − 3) (x + 4)

  = x 2 +  … x −  …x − …

  = x 2 +  …x − … (2 marks)

 (c) Expand and simplify (2x − 5) (x − 3)

  = … x 2 − … x − … x + …

  = … x 2 − … x + … (2 marks)

 (d) Expand and simplify (3x − 1) (2x + 5)

  = ………………… (2 marks)

4 You may prefer the grid method to expand two  
brackets, e.g. Expand (x + 5) (2x − 3)

 

x +5

2x

−3

 (c) Expand 2a2 (3a − 7)

  = …………  (1 mark)

Multiply out each of the brackets, 
then collect the like terms.

 (c) Expand and simplify

  3(2 − 5b) + 4(2b + 3)

   = …………      (2 marks)

Remember 
−5 × −1 = +5

Multiply out each bracket.

Collect like terms.

Multiply the:
First terms
Outside terms
Inside terms
Last terms

FOIL
method

L

I
O

F

Remember − × − is a +.

Collect like terms.

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

PROBLEM
SOLVED!  

 = … x2 + …x − … x − …

 = …x2 + …x − … (2 marks)

Multiply terms together to 
fill in each box, then add 
the terms together.

Multiply the term in front by 
each term in the brackets.

M02_Maths_Higher_WB_21370_Algebra_A.indd   17 07/12/17   5:20 PM

    Nearly there      Nearly there      Nearly there      Nearly there      Nearly there  



Had a go      Nearly there      Nailed it!  

18

ALGEBRA

Factorising
1 (a) Factorise 10x + 15

  = 5(…x + …) (1 mark)

 (b) Factorise 6x − 18

  = 6(…x − …) (1 mark)

 (c) Factorise x2 − 7x

  = x (…  − …) (1 mark)

 (d) Factorise 12x2 + 15x

  = 3x (…x + …) (1 mark)

 (e) Factorise 9xy − 12x2

  = …… (…………) (1 mark)

 (f) Factorise 25y3 + 20y2

  = ………………… (1 mark)

2 (a) Factorise x2 + 7x + 12

  = (x + … ) (x + … )

  
These numbers need to multiply together to make 12, but add together to make 7.

 (2 marks)

 (b) Factorise x2 − 6x + 8

 = (x − … ) (x − … ) (2 marks)

 (c) Factorise x2 − 3x − 10

 = (x + … ) (x − … ) (2 marks)

 (d) Factorise x2 + 2x − 15

 = (……… ) (……… ) (2 marks)

3 (a) Factorise 2x2 + 7x + 3

  = (2x + … ) (x + … ) (2 marks)

 (b) Factorise 3x2 − 2x − 5

  = (3x … ) (x … ) (2 marks)

 (c) Factorise 5x2 − 14x − 3

 = (……… ) (……… ) (2 marks)

4 (a) Factorise x2 − y2

  (x + …… ) (x − …… ) (2 marks)

 (b) Factorise 4x2 − 9y2

  (2x ……) (2x ……) (2 marks)

 (c) Factorise 25a2 − 81

  = (…… ) (……) (2 marks)

What is common to both terms? Bring 
this out, in front of the brackets.

Then ask, what do I need to multiply this 
by to get 10x and then 15?

Sometimes it is a letter that is common to both.

Sometimes it is a letter and a number!

A quadratic factorises into 2 brackets.

The two numbers need to multiply together to get +8, 
but add together to get −6. (Remember − × − is a + !)

Remember to check your answer by multiplying out 
the brackets to get back to the question.

The numbers must multiply together to get +3, but 
also the inside terms added to the outside terms 
must make +7x.I

O

The 2 numbers multiply together to get −5; inside 
and outside terms add to get −2x.

A special case called 'the di�erence of two squares'.

The 2 brackets will have the same terms but di�erent 
signs so that the inside and outside terms cancel out.
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Linear equations 1
1 (a) Solve 2x − 5 = 3

   2x = …

   x = … (2 marks)

 (b) Solve 1 + 3x = 7

   3x = …

   x = … (2 marks)

 (c) Solve 3(2x − 3) = 4

    … x − … = 6

    … x = …

   x = … (2 marks)

 (d) Solve 15 = 3(2x + 3)

 x = …………      (2 marks)

2 (a) Solve 3x + 2 = x + 11

   … x + 2 = 11

   … x = …

   x = … (2 marks)

 (b) Solve 2x − 1 = 5x − 16

   −1 = … x − 16

    … = … x

    x = … 

 (c) Solve 6x − 5 = 4x − 1

   

    x = …

 (2 marks)

3 (a) Solve 2 − 3x = −1

   2 = −1 + 3x

  … = 3x

    x = …

                     (2 marks)

 (c) Solve 4 − 3x = 10 − 5x

  4 + … x = 10

  … x = …

  x = … (2 marks)

 (d) Solve 6 − 2x = x − 3

    x = … (2 marks)

Add 5 to both sides.

Divide both sides by 2.

Check your answer is correct by substituting it back into the question!

Subtract 1 from both sides.

Divide both sides by 3.

Multiply out 
the brackets 
first.

Subtract x from both sides.

Subtract 2 from both sides.

Now divide by the number of xs.

Subtract 2x from both sides.

Add 16 to both sides.

(2 marks)

Add 3x to both sides.

 (b) Solve 5 − 2x = 2x − 3

   5 = … x − 3

            … = … x

      x = … 

 (2 marks)
 

Add 2x to both sides.

Add 3 to both sides.

Now divide by the 
number of xs.

Add 1 to both sides.

Now divide by 3.

Add 5x to both sides.

Subtract 4 from both sides.

Divide by the number of xs.

PROBLEM
SOLVED!

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

Linear equations 2
4 (a) Solve    x __ 5    = 4

  x = …       (1 mark)

 (b) Solve    a __ 3    = 7

  a = … (1 mark)

5 (a) Solve 5 +    x __ 2    = 8

     x __ 2    = …

    x = … (2 marks)

 (b) Solve 2 =    a __ 3    − 4

  a = … (2 marks)

Subtract 5 from both sides.

Multiply both sides by 2.

6 (a) Solve    x − 2 __ 3    = 1

  x − 2 = …

      x = … (2 marks)

 (b) Solve 7 =    x − 1 __ 2     +  3

   … =    x − 1 __ 2     

   … = x − 1

   … = x (2 marks)

 (c) Solve 4 +    x + 3 __ 2     = −1

  x = … (2 marks)

7 (a) The perimeter of the rectangle is 18 cm, find the value of x.

  2(x − 2) + 2(x + 3) = 18

  … x − … + … x + … = 18

  … x + … = 18

  … x = …

  x = … cm 

 (3 marks)

 (b) Find the size of the smallest angle in the triangle below.

  ………… ° (3 marks)

Multiply both sides by 3.

Add 2 to both sides.

Subtract 3 from both sides.

Multiply both sides by 2.

Add 1 to both sides.

(Diagram not accurately drawn)

x 1 3

x 2 2
PROBLEM
SOLVED!

Expand brackets.

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

Collect like terms.

Solve the equation.

PROBLEM
SOLVED!

 x 1 50°

2x 1 30°

2x°

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

Remember the angles in 
a triangle add up to 180º.

Multiply both sides by 5.
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