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Get the most from this book
This book covers the content to gain a grade 5 (and indeed a grade 6 if you enter at the Higher
Tier) in the GCSE 9 to 1 specification for Edexcel.
The material is split into three parts:
• Essential topics
• Problem solving
• Next steps

CHAPTER

essential topics
Start with the Essential topics. These are topics that you have probably met before, and you
will have already mastered
some of them.TOPICS
They all need
be mastered.
ESSENTIAL
– toNUMBER
Work through this part sequentially, chapter by chapter.

4

• Start with the ‘Skills check – warming up’ section to uncover any misconceptions in your
prior knowledge that may stop you mastering the chapter. If you need extra revision, work
through the relevant online resources.

Fractions

SKILLS CHECK
➜ Warming up
Complete the skills checks below to make sure you are ready for this chapter. Further revision of
this assumed knowledge is available in the Online Dynamic Learning Resources.

➜ Understanding fractions
Work out each of these.
a 1 of £24
3
c

b

3 of 84 people
4

d 1 of £16
4

5 of 16 ounces
8

➜ Finding equivalent fractions
Write these fractions in their simplest form.
b 12
a 4
16
8

c

25
30

c

5× 4
9 7

d 12
18

➜ Multiplying fractions
Work out each of these.
a 3 × 75
4

4
b 25 × 11

➜ Adding and subtracting fractions
Work out each of these.
a 73 + 4
9

2
b 5 − 3
6

c

1 +1+ 1
4 5 10

d 7 − 5
18
9
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ESSENTIAL TOPICS –

0

−6

+1

+5

−3

➜ Applying the knowledge
• Next, try the ‘Applying the knowledge’ section to practise solving problems using the prior
① Four timekeepers at a race work out the difference in seconds between the first and second place
knowledge
for the chapter.
competitors. Here are their results.
Timekeeper A

Timekeeper B

➜ Applying2 and
the3 hundredths
knowledge 23 tenths

Timekeeper C

Timekeeper D

2330 thousandths

2.003

ESSENTIAL TOPICS – GEOMETRY AND MEASURES

① Andy has justThe
beencorrect
promoted.
difference in time was 2.03 seconds.
His new annual salary will be £38 500.
a Which timekeeper worked out the time correctly?
Andy wants to know how much money he is actually going to get each month.
b there
Which
worked
out the time
differenceInsurance
furthest from
2.03
seconds?
From his salary
willtimekeeper
be deductions
for income
tax, National
and his
pension.

a Hannah
is thinking
of two Insurance.
numbers.
7% of his②
salary
will be taken
for National
His pension contribution
will
be
5%
of
his
salary.
She says that when she puts
a negative sign in front of each number, they stay in the same
order
on of
a number
Andy estimates that
18%
his salaryline.
will be taken for income tax.
Is Hannah
correct?
Explain
your month.
answer.
Work out how much
money
Andy will
get each

14.2 Angles in a polygon

is thinking
of two
② Harry is takingbanJeremy
accountancy
course.
If henumbers.
passes he will get a promotion. In his first assignment,
Harry gets 36 outHe
of multiplies
50. In the the
nexttwo
onenumbers
he gets 56
out of 80.
together
and adds 5 to the result.
a Which isSKILLS
his better
score?
His final
answer
is
−3.
CHECK
Suggestisone
for the
two numbers
that Jeremy
of. an average
b The last assignment
outpossibility
of 80. Across
all three
assignments,
he mustthought
have scored
of 70% to pass. What mark will he need on the last assignment?

➜ Do I need to do this section?
Once you are sure your prior knowledge for the chapter is sound:
Complete this section if you need help with the

Get the most from this book

ESSENTIAL TOPICS – NUMBER

−1

y

2.1 Using the number system effectively
② Calculate
the size of the interior increases
angle of a regular
5.1 Applying
percentage
andy
polygon with 120 sides.
③
A regular polygon
has an interior angle of 144°.
SKILLS
CHECK
decreases
to
amounts
How many
sides
does the polygon have?
y

questioncheck
below. – do I need to do this section?’. This willyhelp you to yidentify which
• Do the ‘Skills
z
① topic
Calculate
theneed
size ofto
each
lettered
parts of the
you
work
on.angle.
y
y

If you can do the question above, try this one on
problem solving.
y
y
➜The
Dodiagram
I need
to ado
thishexagon
section?
SKILLS ④
CHECK
shows
regular
and a square.
Work out the size of angle x.
y
Completing
these help
questions
will helpsolving
you identify
which
parts of this sectionyyou need
If you need more
with problem
use the
Problem
y to work on.
Work
Solvingout
chapters, starting on page xx, and practise using the
➜ Do I need
to do
this section? b 4.2 ÷in0.01
exercise
14.2 Angles
c 4.2 ÷ 0.001
a 4.2on÷page
0.1 xx (Problem solving exercise
x
in a polygon).
Complete this section
if you
need help with the question
f 0.08 ÷ 0.001
e 0.63below.
÷ 0.01
d 0.57
÷ 0.1
① The government
awards
a 4% pay increase to all
h public
3.9 ÷sector
0.1 workers.
g 0.46
÷ 0.01
Work outGo
thetonew
for
pagesalary
XX [What
you need to know 2.1 Using the number system effectively] for more
explanation
and £15
practice
a Beatrice,
who earned
000 on this.
b Brett, who earned £24 000

2

c Bert, who earned £17 000.
• Refer
to the ‘What you need to know’ and ‘How to do it’ sections for clear, step by step,
If guidance
you can do the
above, try this one on problem solving.
on question
each topic.
② Bill is a sheep farmer. He has 350 female sheep on his farm. This year, each female sheep produced, on average, 2 lambs. Bill sold 65% of these lambs for £58 each. The selling price of lambs
then increased
by 3%.
Bill sold
the rest
his lambs at this increased price. Work out the total
What
you
need
toofknow
amount Bill received for the lambs that he sold.
If you need more
help withangle
problem
solving
thethe
Problem
chapters, starting on page xx,
An interior
is the
angleuse
inside
cornerSolving
of a shape.
and practise using the exercise on page xx (Problem solving exercise 5.1 Applying percentage
interior angle
An exterior angle is the angle that has to be
increases and decreases to amounts).
turned through to move from one side to the next.

exterior angle

At each vertex, interior angle + exterior angle = 180°.
In a regular polygon, all of the interior angles are equal
and all of the exterior angles are equal.

50

The exterior angles of a polygon together always make one complete
turn and so add up to 360°.
The sum of the interior angles of a polygon = 180(n − 2)°, where n is the number of sides.
For example, the sum of the interior angles of a hexagon is 180 × (6 − 2) = 720°.

180

ix

rting algebra

3.
⑨Find
Sandra
Zoebyare
sisters. They
arereciprocal.
making dresses
the same
Their parents give
the and
answer
multiplying
by the
Thefrom
reciprocal
of 2 ismaterial.
the same
amount of money to buy it. The cost of 1 metre of3 the2 material is £m.
5them
5
3
2
÷ = ×
4Sandra
3 buys
4 3.5
2 metres and has £4.25 left over.
15
=
Zoe buys 82 metres and has £11.00 left over.

Get the most from this book

• Use the learning
exerciseas and
problem
a Write this information
an equation
for m. solving exercise to practise and master the
knowledge
and
methods
associated
with
eachthetopic.
time is You
short,
with
b questions
Solve theinequation.
The
this unit should be answered without
use of If
a calculator.
may, start
however,
wishthe questions
to cuse
a
calculator
to
check
some
of
your
answers.
.
Answer
more
questions
if
you
need
more
practice.
identified
with
How much money was each girl given?
⑩

Learning exercise

I think of a number.
I multiply it by 5 and subtract 3.
My of
answer
more than if I’d
① Write down the reciprocal
eachisof7 these.
multiplied my number by 3.

a

b 5
7

1
7

ESSENTIAL TOPICS – ALGEBRA

e 25
8

46

f

45
6

c 20
g 37
8

d 11
2
h 62
9

② Rewrite each division as an equivalent multiplication, then work out the answer.
b 1 ÷4
a 1 ÷2
c 3 ÷5
d 53 ÷ 3
3
5 Ava
4
7 ÷this
9 ÷4
ae Write
6 information asf an equation.
g 1 ÷2
h 1 ÷5
9
20
20
10
b What number did Ava think of ?
③ Rewrite each division as an equivalent multiplication, then work out the answer.
b 2÷ 1
c 3÷ 1
d 2÷ 2
a 3÷ 1
3
5
Problem2solving exercise4
e 5÷ 3
f 6÷ 3
g 6÷ 1
h 12 ÷ 1
12
6
5
4
① Work out the area of this rectangle. All the measurements are in centimetres.
④ Rewrite each division as an equivalent multiplication, then work out the answer.
6y – b15 1 ÷ 2
d 2 ÷ 3
a 1÷ 3
c 2 ÷1
3 4
9 2
6 5
7 4
9 stand for the amount
1 ÷Write
2 down expressions
h 2 ÷for1the amount
g gets.
ea 3Let÷ £h
f 5 ÷of2money that Harry
3 6
5of money
6 3
8 3
10 given to
5x – 15
i Ellie

3x – 7
ii Tom.
b How much money does Jack give to each grandchild?

③ The angles in this triangle are 3a°, (5a + 12)° and (96 − 2a)°.
15
2yis+isosceles.
Show that the triangle

② Jack gives £400 to his three grandchildren.
3a°

He gives Ellie twice as much as Harry.
He gives Tom £40 less than Harry.
(5a + 12)° (96 – 2a)°
• Finally, attempt
the questions in the ‘Do I know it now?’ and ‘Can I apply it now?’ sections
97
to check that you have mastered the topic.

Do I know it now?
① Solve these equations.

a 8g − 5 = 5g + 40

b 8 + 2d = d + 2

c 9t − 4 = t − 8

d 24 + 5c = 16 − 3c

② Solve these equations.

a 23 − 4d = 3d + 2

b 7e + 4 = 18 − 3e

c 17 + g = 6 − g

d 5 − 3h = 1 + h

③ Solve these equations.

a 1.4x + 2.1 = 0.5x + 5.7

b 3.88 − 1.02x = 1.38 + 1.48x

c 4 1 x + 1 1 = 16 1 − 3 x
4
4
2
2

d 5− 3x=11 − 1 x
4
2
4

Can I apply it now?
① Zorro is buying USB pens for his computer. They cost £p each.

Zorro could buy 5 USB pens and have £4.25 of the money in his pocket left.
Instead, he buys 2 USB pens and spends £16.50 on a game. This leaves him with just 20 pence.
a What is the cost of a USB pen?
b How much money did Zorro have?

When you have completed all the sections within a chapter, move on to the next chapter. You
can miss out a chapter if you need to and return to it later, but don’t try and attempt subsequent
sections within a chapter until you have mastered the previous sections in that chapter.

x
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In the previous two chapters, you have learned how to use different strategies to solve problems. Once
you can see how to solve a problem you can make a plan.
When you implement your plan:
●

●

It is quite common to discover errors in your original plan. Explaining clearly what you are doing will

you to identify
andProblem
then correct solving
them.
Thehelp
chapters
in the
part of the book will help you answer the ‘Skills check –
Make it clear when you have found the answer and show how you know it is correct. This is dealt
applying
the
knowledge’
sections
and
the problem solving exercises, which are crucial for the
with further in Chapter 4.
exams.
They
exemplify
and
practise
three
solving
strategies
Continue the four worked examples from Chapters 1 andproblem
2 by answering
the questions
within that you will find very useful.
each problem.
Work
through the chapters sequentially.
●

ESSENTIAL TOPICS – ALGEBRA

The profit problem
Ed buys 200 bottles of lemonade for £160.
He sells 120 of them for £1.20 each.
② Sequence A is the triangular numbers.
Ed wants to make a 30% profit overall.
is the
How much shouldSequence
he chargeB for
thetriangular
remainingnumbers
bottles? but starting with 0: 0, 1, 3, 6, …
a Write down the first six terms of each sequence.
What I know from
the
b Add
theprevious
first termschapters
of sequences A and B together to make the first term of a new sequence,
30%
Repeat to form the first six terms of sequence
80p × 200 C.
= £160
Carrying out the C.
plan
£48
Step 1: WorkcoutDescribe
how much
more money
sequence
C.
Ed needs to give him his required profit.
Draw patterns
ofthink
dots toyou
explain
answer
to part The
c.
Start with £160
the dchapters
you
willyourfind
easiest.
more chapters you do in
+ £48 − £144
= £64
If
you
need
more
help
with
problem
solving
use
the
Problem
Solving
chapters, starting on page xx,
greater yourandchances
of
getting
a
better
grade.
120
80
200
using the
exercise on page xx (Problem solving exercise 9.2 Special sequences).
cost + practise
profit − current
income

Next steps

Get the most from this book

Be sure to write out clearly what you are doing. This will help you make progress and should preProblem
solving
vent you making mistakes.

this part, the

120 = £144
?
•Step
Use2:theWork
‘What
you
to know’£1.20
and×‘How
to do it’ sections
in each chapter for clear
out how
muchneed
that is per
remaining
bottle.
step by step guidance on each topic.
30%
£48

80p × 200 = £160

What you need to know
120

Did you know?

£1.20 × 120 = £144

£64 (Step 1)
80 ×● ? =The
£64 triangular
(Step 2)

£64 ÷ 80 = 80p

326

There are some important number sequences that are not linear (i.e. there is not
80
200
a constant difference between consecutive terms).

The number of
petals on a flower
often corresponds
to a number in the
Fibonacci sequence.
The sections of a pine
cone are in spirals.
The numbers of spirals
also correspond to
Fibonacci numbers.
Similar patterns can
be found in sunflower
seed heads.

numbers: 1, 3, 6, 10, ...
(that is, 1, 1 + 2, 1 + 2 + 3, 1 + 2 + 3 + 4, …).
amount needed ÷ number
The difference between
successive
terms increases by one each time.
of bottles
remaining
The position-to-term formula for the triangular numbers is
n( n + 1)
nth term =
.
2
●
The square numbers: 1, 4, 9, 16, 25, ...
(that is 1 × 1, 2 × 2, 3 × 3, 4 × 4, 5 × 5, …).
The difference between successive terms is 1, 3, 5, 7, 9, … and the
nth term = n².
position-to-term formula is
●
The Fibonacci numbers: 1, 1, 2, 3, 5, 8, 13, 21, ... where each term (after the
initial two) is the sum of the two previous terms.
The difference between successive terms is the Fibonacci sequence itself!
Many sequences are variations of these three sequences.
For example,
101, 104, 109, 116, … is the sequence of square numbers plus 100.
3, 12, 27, 48, … is the sequence of square numbers multiplied by 3.

➤ Investigating triangular numbers
Look at this sequence of patterns.

112

Triangle 1

Triangle 2

Triangle 3

CHAPTER 9 SEQUENCES

How to do it

a Draw the next three triangles.
b How many dots are there in each triangle?
c What pattern do you notice in the number sequence?
n( n + 1)
.
2
Use this formula to check your answer for triangle 5.

d The formula for the nth term of the sequence is

e Work out and write down the 10th triangular number.

Solution
a

xi
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• Use the learning exercise and problem solving exercise to practise and master the
knowledge and methods associated with each topic. If time is short, start with the questions
. Answer more questions if you need more practice.
identified with
• Finally, attempt the questions in the ‘Do I know it now?’ and ‘Can I apply it now?’ sections
to check that you have mastered the topic.
Mini test papers follow the Essential topics and Next steps parts of the book. These give you an
opportunity to practise the skills you have learnt in each part, just like in the exams. Use them as
you would a mock paper.

MINI TEST PAPERS

Essential Test Paper 1
Total number of marks: 50
Suggested time allowed: 1 hour
① Hilary and three of her friends dine at the Red Fox Hotel. The waiter gives this bill to Hilary.

Red Fox Hotel
2 Prawn cocktails @ £5.65------- £11.30
1 Soup of the day @ £4.20--------£4.20
1 Liver pate @ £6.85------------- £6.85
2 Fillet steaks @ £18.00-------- £36.00
2 Roast duck @ £15.95-----------£31.90
Drinks from the bar------------ £27.80
Total-----------£150.05

She does a quick mental calculation and then tells the waiter that the total is incorrect.
Write down a calculation that Hilary may have done to be sure that the total of their bill was
incorrect.

[3]

② Mo records the hair colour of the students in his class.
Here are his results.
black
red
black
brown
black

brown
brown
red
black
brown

red
blonde
brown
brown
blonde

blonde
brown
blonde
brown
black

brown
black
brown
black
blonde

a Draw a suitable diagram to show this information.
b i Which average do you think describes the data best?
Give a reason for your answer.
ii Find this average.

298

xii

[4]
[1]
[1]

Chapter

eSSentiAl toPiCS – number

2

using our number system
SKILLS CHECK
➜ Warming up
Answer these questions to remind yourself, then move on to the ‘Do I need to do this section?’
skills checks for this chapter. If you need extra revision, go to the online content.

➜ using whole numbers
Copy the diagram. Write these numbers in the boxes so that all four inequalities are true.
940
409
490
904

>
>

<
>

➜ understanding decimals
What is the value of the red digit in each of these numbers?
a 35.71
b 215.67
c 1920.04

d 0.009416

➜ multiplying and dividing by powers of 10
Copy and complete this table.
× 1000

4 200 000

× 100

2300

Number

23

÷ 10

2.3

46 100
3000

2750

1

essential topiCs – number

➜ negative numbers
Write these numbers in order of size, from lowest value to highest value.
−1
0
−6
+1
+5
−3

➜ Applying the knowledge
① Four timekeepers at a race work out the difference in seconds between the first and second place
competitors. Here are their results.
Timekeeper A

Timekeeper B

Timekeeper C

Timekeeper D

2 and 3 hundredths

23 tenths

2330 thousandths

2.003

The correct difference in time was 2.03 seconds.
a Which timekeeper worked out the time correctly?
b Which timekeeper worked out the time difference furthest from 2.03 seconds?
② a Hannah is thinking of two numbers.
She says that when she puts a negative sign in front of each number, they stay in the same
order on a number line.
Is Hannah correct? Explain your answer.
b Jeremy is thinking of two numbers.
He multiplies the two numbers together and adds 5 to the result.
His final answer is −3.
Suggest one possibility for the two numbers that Jeremy thought of.

2.1

using the number system effectively
SKILLS CHECK
➜ Do I need to do this section?
Completing these questions will help you identify which parts of this section you need to work on.
Work out
c 4.2 ÷ 0.001
b 4.2 ÷ 0.01
a 4.2 ÷ 0.1
d 0.57 ÷ 0.1

e 0.63 ÷ 0.01

g 0.46 ÷ 0.01

h 3.9 ÷ 0.1

f

0.08 ÷ 0.001

Go to page XX [What you need to know 2.1 Using the number system effectively] for more
explanation and practice on this.

2

You can think of dividing as ‘how many are there in…?’
How many 2s are there in 8?
2+2+2+2=8
There are four 2s in 8 so 8 ÷ 2 = 4.
How many 0.1s are there in 1.3?
0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 + 0.1 = 1.3
There are thirteen 0.1s in 1.3 so 1.3 ÷ 0.1 = 13.
This is the same as multiplying 1.3 by 10.
This place-value table shows 4.67 divided by 0.01.
H

4

T

U

.

6

4
7

.
.

1
10

1
100

6

7

Chapter 2 usinG our number system

What you need to know

The place-value table shows that dividing by 0.01 has exactly the same effect as multiplying by 100.
In the same way
●
●
●

multiplying by 0.1 is the same as dividing by 10
multiplying by 0.01 is the same as dividing by 100
multiplying by 0.001 is the same as dividing by 1000 and so on.

how to do it
➤ multiplying and dividing by 0.1 and 0.01
Work out the answers to these calculations.
a 32 × 0.1
b 320 × 0.01

c 32 ÷ 0.1

d 32 ÷ 0.01

Solution
a Using a place-value table to multiply by 0.1, think of 30 lots of 0.1 which
makes 3, and 2 lots of 0.1 which makes 0.2.
H

T

U

.

3

2

.

3

.

1
10

1
100

1
1000

2

So 32 lots of 0.1 = 3.2
Using the same idea for the other calculations:
b 320 × 0.01 = 3.2

c 32 ÷ 0.1 = 320

d 32 ÷ 0.01 = 3200

3
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learning exercise
① Work these out.
a i 2468 × 1000
iii 2468 × 10
v 2468 × 0.1
vii 2468 × 0.001

ii 2468 × 100
iv 2468 × 1
vi 2468 × 0.01

b Copy and complete these sentences. Use either ‘less’ or ‘more’ in the gaps.
7000 × 10 gives an answer which is ____ than 7000.
7000 × 0.1 gives an answer which is ____ than 7000.
② Work these out.
a i 6500 ÷ 1000
iii 6500 ÷ 10
v 6500 ÷ 0.1
vii 6500 ÷ 0.001

ii 6500 ÷ 100
iv 6500 ÷ 1
vi 6500 ÷ 0.01

b Copy and complete these sentences. Use either ‘less’ or ‘more’ in the gaps.
8000 ÷ 10 gives an answer which is ____ than 8000.
8000 ÷ 0.1 gives an answer which is ____ than 8000.
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③ Work these out.
a 40 × 0.1

b 600 × 0.1

c 9 × 0.1

d 8.4 × 0.1

e 125 ÷ 0.1

f

g 6.2 ÷ 0.1

h 5.17 ÷ 0.1

④ Work these out.
a 0.6 × 0.01

b 500 × 0.01

c 8000 × 0.01

d 145 × 0.01

e 246.9 ÷ 0.01

f

g 32 ÷ 0.01

h 2000 ÷ 0.01

⑤ Work these out.
a 225.9 × 0.001

b 638 × 0.001

c 8 × 0.001

d 0.4 × 0.001

e 5.84 ÷ 0.001

f

g 24.9 ÷ 0.001

h 0.0815 ÷ 0.001

993 ÷ 0.1

61.3 ÷ 0.01

0.7 ÷ 0.001

⑥ Work these out.
a 6 ÷ 0.1

b 13 × 0.1

c 4.7 ÷ 0.001

d 52.9 ÷ 0.01

e 0.8 × 0.1

f

g 5 ÷ 0.01

h 46 × 0.01

⑦ Work these out.
a 180 ÷ 0.01

b 2.3 × 0.01

c 6.91 ÷ 0.01

d 0.072 ÷ 0.01

e 50 × 0.01

f

g 1.64 × 0.001

h 5.899 ÷ 0.0001

7.65 ÷ 0.001

3.2 ÷ 0.001
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⑧ Beef costs £8.60 per kilo.
Copy and complete each sentence.
a 1 kg of beef costs 8.60 × 1 = £____
b 10 kg of beef costs 8.60 × ____ = £____
c 0.1 kg of beef costs 8.60 × ____ = £____
⑨ Here is Kevin’s work on decimals.
Mark his work and correct any answers that are wrong.

1
2
3
4
5
6
7
8

86 × 0.1 = 8.6
20 × 0.1 = 200
2.5 ÷ 0.1 = 0.25
3 ÷ 0.1 = 30
18 × 0.01 = 0.18
1121 ÷ 0.01 = 11210
60 × 0.001 = 0.6
2.04 ÷ 0.1 = 2.004

⑩ Work out the missing numbers.
a 180 × ____ = 1800

b 65 × ____ = 6.5

c 900 × ____ = 9

d 2.1 × ____= 210

e 6.7 × ____ = 0.67

f

⑪ Write down the missing numbers.
a 4500 ÷ ____ = 45

0.9 × ____ = 0.009

b 2 ÷ ____ = 20

c 7.8 ÷ ____ = 7800

d 68 ÷ ____ = 680

e 40 ÷ ____ = 0.4

f

0.06 ÷ ____ = 0.6

Do i know it now?
① Work these out.
a 8.2 × 0.1

b 130 × 0.1

c 4 × 0.01

d 8 × 0.001

e 63 × 0.001

f

g 2.01 × 0.1

h 0.7 × 0.001

0.9 × 0.01

② Work these out.
a 2.8 ÷ 0.1

b 30 ÷ 0.01

c 0.08 ÷ 0.001

d 0.2 ÷ 0.001

e 600 ÷ 0.1

f

g 100 ÷ 0.0001

h 0.001 ÷ 0.0001

0.004 ÷ 0.01

③ How many 1p coins make £100?
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2.2

understanding standard form
SKILLS CHECK
➜ Do I need to do this section?
Completing these questions will help you identify which parts of this section you need to work on.
1 Write each set of numbers in order of size, starting with the smallest.
a 2.3 × 104

5.47 × 103

32 000

−5

−4

b 4 × 10

3.7 × 10

−4

1.8 × 10

1.36 × 103

40 thousand

0.000 65

0.000 03

2 Which of the following numbers are in standard form? Convert those that are not into standard form.
a 23.4

b 23 400 000

d 0.0234 × 10

4

c 0.0234
−4

e 0.0234 × 10

f

2.34 × 104

What you need to know
Standard form is used to write large numbers and small numbers.

did you know?
Scientists use standard
form to write very
large numbers such as
the speed of light, and
very small distances like
the size of an atom.

For example, the speed of light is 2.998 × 108 metres per second and the mass
of an electron is 9.110 × 10−31 kg.
A number in standard form is
(a number between 1 and 10) × (a power of 10).
So 3.9 × 10−4 is standard form but 39 × 10−5 isn’t.
When thinking about numbers in standard form, it can be helpful to have a placevalue table in mind. The table below shows four million six hundred and seventy
thousand (4 670 000), which is sometimes said as 4.67 million.
M

4.67 × 10

6

HTh

4

TTh

6

7

Th

0

H

0

T

0

U

.

1
10

1
100

4

.

6

7

0

.

4.67 million is 4.67 × 1 000 000 or 4.67 × 106. The table shows you that, the × 106
moves all of the digits in 4.67 six places to the left; any blanks are filled with zeros.
In 6.8 × 10−3 all of the digits of 6.8 are moved three places to the right and the
gaps are filled with zeros.
H

6.8 × 10

6

−3

T

U

.

1
10

6

.

8

.

0

1
100

1
1000

1
10000

0

6

8
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how to do it
➤ Converting small numbers to standard form
A flea weighs around 0.000 087 kg. Write this number in standard form.

Solution
For the number to be in standard form, it must start 8.7
0.000 087 = 0.000 87 × 0.1
0.000 087 = 0.0087 × 0.01
0.000 087 = 0.087 × 0.001
0.000 087 = 0.87 × 0.0001
0.000 087 = 8.7 × 0.000 01
So
0.000087 = 8.7 × 0.00001= 8.7 × 10−5

➤ Converting large numbers from standard form
Write 6.387 × 106 to as an ordinary number.

Solution
M

6

HTh

3

TTh

8

Th

7

H

0

T

0

U

.

1
10

1
100

1
1000

6

.

3

8

7

0

.

Using a place-value table, the digits will move up 6 columns when multiplied by 106.
So 6.387 × 106 = 6 387 000
Answer the questions in the following exercises without the use of a calculator.

learning exercise
①

a Write these numbers in standard form.
*i 5120
ii 512
iv 0.512
*v 0.005 12

iii 51.2
vi 0.000 512

b How would you write 5.12 in standard form?
② These numbers are expressed in standard form. Write them as ordinary numbers.
a 5 × 102
b 8 × 104
c 2.6 × 103
d 1.9 × 105

e 8.17 × 103

g 7.4 × 107

h 1.004 × 104

f

9.05 × 104
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③ Write these numbers in standard form.
b 70 000
a 600

c 8900

d 816

e 133 000

g 95 million

h 4 billion

f

4 million

④ These numbers are written in standard form. Write them as ordinary numbers.
a 6.8 × 10−2
b 5 × 10−3
c 2.99 × 10−2
d 7 × 10−4

e 1.04 × 10−1

g 5 × 10−6

h 3.227 × 10−2

f

⑤ Write these numbers in standard form.
b 0.052
a 0.69

8.6 × 10−5

c 0.0114
f

d 0.0007

e 0.0038

g 0.955

h 0.000 09

0.000 006

⑥ Which of these are not written in standard form?
5 × 104   1600   0.8 × 103   6.2 × 105   9 × 1003   7.1 × 10−4
⑦ Rewrite the quantities in these sentences using standard form.
a The total length of veins in the human body is 60 000 miles.
b On average a person’s heart beats 108 000 times a day.
c The distance between the Sun and the Moon is about 150 000 000 km.
d A single coffee bean weighs about 0.003 kg.
e The mass of a grain of rice is 0.000 0026 kg.
⑧ These numbers are in standard form. Write them as ordinary numbers and in words.
a 9 × 103
b 2.1 × 103
c 6.8 × 102
d 9.22 × 102
g 7 × 10

−1

e 1.08 × 104
h 3 × 10

f

7 × 10

−2

Notice this number is in
standard form. Why is that?

⑨ Write these numbers in standard form.
a six thousand

b seventy-four

c eight hundred and ten

d two thousand and fifteen

e four tenths

f

g 0.000 002 24

h 5 108 000

i

j

23 million

l

0.000 000 007 001

67 800 000

k 4 billion

three hundredths

⑩ Write these numbers in order of size, starting with the smallest.
7100   6.8 × 104   9 × 104   7.95 × 102   7.09 × 103
⑪ Write these numbers in order of size, starting with the biggest.
3.82 × 10−2  0.04  2 × 10−3   3.9 × 10−2   2.2 × 10−3

8

a 7 × 102 □ 750

b 6.2 × 10−3 □ 8 × 10−2

c 5 × 103 □ 5000

d 0.009 □ 9 × 104

e 1.65 × 108 □ 2.4 × 107

f

8 × 107 □ 9 million

⑬ The table shows the closest distances of
the Sun and seven planets from Earth.

Planet

Distance from Earth
(in kilometres)

Finlay lists these planets in order of distance from Earth,
starting with the planet that is nearest to Earth.

Jupiter

6.244 × 108

Finlay writes them in the correct order. Write down
Finlay’s list.

Mars

7.83 × 107

Mercury

9.17 × 107

Neptune

4.35 × 109

Saturn

1.25 × 109

Sun

1.496 × 108

Uranus

2.72 × 109

Venus

4.1 × 107
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⑫ Copy and complete these statements. Use <, > or =.

⑭ In a test, Daniel had to write down the value of the first digit of 10 numbers written in standard
form.
The table shows Daniel’s answers.
Question
1

Number
6.1 × 10

Value of ﬁrst digit

4
4

2

3.62 × 10

3

7

2.9 × 10

4
5

6000
3 units

Question
6

Number
−2

2 × 10

Value of ﬁrst digit
2 hundredths

−2

7

1.46 × 10

1 unit

20 million

8

−4

3
10 000

4.5 × 109

4 billion

9

6.2 × 10−4

6
100 000

1.236 × 109

1 trillion

10

3.12 × 10−6

3 millionths

3 × 10

How many correct answers did Daniel get?

Do i know it now?
① These numbers are expressed in standard form. Write them as ordinary numbers.
b 2.45 × 106
c 7.803 × 109
a 2.008 × 105
d 6.45 × 108

e 9 × 10−1

g 6.145 × 10−3

h 1.007 × 10−1

② Write these numbers in standard form.
b 23 million
a 20 250
d 25 624.87

e 3 tenths

g 0.002 04

h 0.099

f

2.07 × 10−7

c 654.7
f

7 hundredths

③ Write these quantities in standard form.
a The population of the world is approximately 7 billion.
b The diameter of a red blood cell is 0.008 mm.
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2.3 Calculating with standard form
What you need to know
did you know?

Adding or subtracting numbers in standard form is straightforward if the powers of
ten are the same.
Five million added to three million is eight million.
This can be written as 5 × 106 + 3 × 106 = 8 × 106.
If the powers of ten are not equal, rewrite them so they are. Then you can use the
same strategy.
6 × 109 + 5 × 108 = 60 × 108 + 5 × 108
= 65 × 108
Add the numbers.

Scientists use numbers
in standard form
because they use up less
memory in a computer.
It makes it easier to
work out the number
of stars in the Milky Way
galaxy.

Make the powers of
10 the same.
Rewrite the number
in standard form.

= 6.5 × 109

When multiplying (or dividing) two numbers in standard form, work with each part
of the number separately.
5 × 107 × 3 × 104 = 5 × 3 × 107 × 103
= 15 × 1010

5 × 3 = 15, 107 × 103 = 1010

Note: This is not standard form.

11

= 1.5 × 10
The number must be
between 1 and 10.

how to do it
➤ multiplying large and small numbers
The mass of a grain of sand is about 3.5 × 10−10 kg.
It is thought that there are about 7.5 × 1018 grains of sand on the Earth.
Use the figures above to calculate the mass of all of the sand on Earth. Give your answer in standard
form.

10

3.5 × 7.5 = 26.25, 10−10 × 1018 = 108

−10

18

3.5 × 10

8

× 7.5 × 10 = 26.25 × 10

Make the number
between 1 and 10.

= 2.625 × 109 kg

➤ subtraction and division of small numbers
A loaf of bread contains 5 × 10−3 kg of yeast and 1 × 10−2 kg of salt.
a What is the total mass of the salt and the yeast?
b How much greater is the mass of the salt than the mass of the yeast? Give your answer in kilograms
using standard form.
c How many times greater is the mass of the salt than the mass of the yeast?

Solution
a 1 × 10−2 + 5 × 10−3 = 10 × 10−3 + 5 × 10−3
= 15 × 10−3 kg
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Solution

Convert to the same power of ten.

= 1.5 × 10−2 kg

Rewrite in standard form.

b 1 × 10−2 − 5 × 10−3 = 10 × 10−3 − 5 × 10−3
= 5 × 10−3 kg
The salt weighs 5 × 10−3 kg more than the yeast.
c

1 × 10−2
mass of salt
=
mass of yeast 5 × 10−3
= 0.2 × 10−2−(−3)
= 0.2 × 101
= 2 (× 100)
There is twice as much salt as yeast.

Answer the questions in this unit without using a calculator. Then check your answers using a calculator.

learning exercise
① Work out the values of the following, giving your answers in standard form.
a 3.2 × 105 + 4.6 × 105

b 6.8 × 10−2 − 5.1 × 10−2

c 8000 + 700

d 6.4 × 103 + 2000

e 1.8 × 10−3 + 2.2 × 10−3

f

6.4 × 10−2 − 0.033

② Work out the following, giving your answers in standard form.
a 7.2 × 105 + 4.6 × 105

b 7.2 × 105 + 4.6 × 104

c 7.2 × 105 + 4.6 × 106

d 7.2 × 105 − 4.6 × 105

e 7.2 × 106 − 4.6 × 105

f

7.2 × 105 − 4.6 × 106

③ Work out the values. Give your answers in standard form.
a 3 × 105 × 2 × 107

b 2 × 103 × 4 × 105

c 2 × 105 × 5 × 102

d 3 × 10−5 × 3 × 107

−7

e 5 × 10

5

× 2 × 10

f

−6

9 × 10

−4

× 7 × 10

11

Next steps – Number

④ Work out the values of these calculations.
a 6 × 105 ÷ (2 × 103)

b 8 × 109 ÷ (4 × 108)

c 6 × 107 ÷ (2 × 103)

d 3 × 107 ÷ (2 × 103)

e 2 × 105 ÷ (4 × 103)

f

2 × 106 ÷ (8 × 108)

⑤ For each part, write down a number in standard form that lies between the two given numbers.
a 6 × 105 and 6 × 104

b 6 × 10−3 and 6 × 10−2

c 7.1 × 102 and 7.1 × 103

d 7.1 × 10−6 and 7.1 × 10−7

⑥ Coley says:
When you’re multiplying numbers in standard form, you have to multiply
the two numbers at the front together, write down what that comes to,
then write ‘× 10’ and finally add the two powers together and write that
down.
Explain why Coley’s method won’t always give the correct answer in
standard form.
⑦ Work out the following, giving your answers in
standard form.
a 3.204 × 102 + 4 × 10−1
b 3.204 × 102 − 4 × 10−1
c 3.204 × 102 × 4 × 10−1
d 3.204 × 102 ÷ (4 × 10−1)
⑧ The speed of light is 3 × 108 metres per second and there are roughly
3 × 107 seconds in a year.
A light year is the distance travelled by light in one year.
Approximately how many metres is a light year?
Give your answer in standard form.
⑨ The masses of some of the planets in our Solar System are given in the box.
Jupiter 1.9 × 1027 kg		
Mercury 3.3 × 1023 kg		

Saturn 5.7 × 1026 kg
Earth 6 × 1024 kg

a Write the names of the planets in order of their mass, starting with the largest.
b How many times greater is the mass of Jupiter than the mass of the Earth (to 2 d.p)?
c How many times greater is the mass of the Earth than the mass of Mercury (to 2 d.p)?
⑩ The approximate masses of some items are listed in the box below.
caffeine molecule 3.2 × 10−25 kg		
average human cell 1 × 10−12 kg		

eyebrow hair 7 × 10−8 kg
water molecule 3 × 10−26 kg

a How many water molecules have the same as an eyebrow hair?
b How many water molecules have the same mass as one caffeine molecule?
c How many times greater than the mass of a water molecule is the mass of an eyebrow hair?
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problem solving exercise
❶ The mass of a spacecraft is 7.8 × 104 kg.
The spacecraft is carrying equipment with a total mass of 2.4 × 103 kg.
The spacecraft docks with a space station.
The mass of the space station is 4.62 × 105 kg.
The commander of the space station does not want the total mass on docking to be greater than
5.43 × 105 kg.
Is the total mass within this limit?
❷ Jenny is making a scale model of the Solar System.
She wants the distance from Earth to Saturn to be 20 cm on her scale model.
The real distance from the Earth to Saturn is 1.25 × 109 km.
a Find the scale of the model in the form 1 : n, where n is written in standard form.
Jenny wants to put the position of a spacecraft on the scale model.
The real distance of the spacecraft from Earth, correct to 2 significant figures, is 8.5 × 108 km.
b Work out the distance of the spacecraft from Earth on the scale model.
❸ Karim is trying to find out the thickness of a piece of paper.
He has a box of paper which contains 3000 sheets of paper positioned on top of each other.
The height of the paper is 0.3 m.
a Work out the thickness of each sheet of paper.
Give your answer in metres, in standard form.
Karim also wants to know the mass of each sheet of paper.
He weighs the box containing the paper, then he weighs the box when it is empty.
The mass of the box and paper is 54 kg.
The mass of the empty box is 500 g.
b Work out the mass of each piece of paper.
Give your answer in kilograms, in standard form.
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❹ Rod is a keen physicist interested in the wavelengths of sound waves.
Rod wants to find the difference between the wavelength of his favourite radio station and the
wavelength of his dad’s favourite radio station.
Rod listens to FM Capital Radio which has a frequency of 102 MHz.
Rod’s dad listens to AM Radio 5 Live which has a frequency of 909 kHz.
1 MHz = 106 waves per second. 1 kHz = 103 waves per second.
To find the wavelength (in m), Rod uses the formula:
wavelength = 3 × 108 ÷ frequency (in waves per second)
Work out the difference between the wavelength of Rod’s favourite radio station and the
wavelength of his dad’s favourite radio station.

Do i know it now?
① a Work out 8.48 × 104 + 8.4 × 103 − 3 × 102.
Give your answer in standard form.
b Write the following as ordinary numbers.
i

8.48 × 104

ii 8.4 × 103

iii 3 × 102

c Use your answers to part b to check your answer to part a.
② Work out the values of following, giving your answers in standard form.
a 6000 × 1.5 × 109

b 1.6 × 10−4 × 2 × 10−3

c 2.3 × 106 + 3 million

d 0.0052 − 3.2 × 10−3

e 7.6 × 102 × 2 × 10−1

f

7.6 × 102 ÷ (2 × 10−1)

Can i apply it now?
① Elaine is estimating how far away a thunderstorm is from her home. The speed of sound is
estimated at 3.3 × 102 metres per second. The speed of light is estimated at 3.0 × 108 metres
per second.
a The thunderstorm is 6 km away and Elaine sees a flash of lightning. She hears the clap of
thunder x seconds later. Work out the value of x to the nearest whole number.
b The length of time between seeing the next flash of lightning and hearing the clap of thunder
is 3 seconds. How far away is the thunderstorm now? State any assumptions that you have
made.
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Mini Test Paper

Foundation 1 Mini Test Paper 1
Total number of marks: 50
Suggested time allowed: 1 hour
① Hilary and three of her friends dine at the Red Fox
Hotel. The waiter gives this bill to Hilary.
She does a quick mental calculation and then tells
the waiter that the total is incorrect.
Write down a calculation that Hilary may have done
to be sure that
the total of their bill was incorrect.
[3]

Red Fox Hotel
2 Prawn cocktails @ £5.65------- £11.30
1 Soup of the day @ £4.20--------£4.20
1 Liver pate @ £6.85------------- £6.85
2 Fillet steaks @ £18.00-------- £36.00
2 Roast duck @ £15.95-----------£31.90
Drinks from the bar------------ £27.80
Total-----------£150.05

② Mo records the hair colour of the students in his class.
Here are his results.
black
red
black
brown
black

brown
brown
red
black
brown

red
blonde
brown
brown
blonde

blonde
brown
blonde
brown
black

brown
black
brown
black
blonde

a Draw a suitable diagram to show this information.

[4]

b Which average do you think describes the data best? Find this average and give a reason
for your answer.

[2]

③ ABC is a straight line. Find the value of x.[3]

A

2x

3x
B

C

④ Janet bought a new car.
The car was advertised in a showroom at a price of £23 400.
Janet bought the car on hire purchase over a period of five years. She had to pay a deposit of
£3000 plus equal monthly payments. After five years, she will have paid £4800 more than the
showroom price.
Work out how much Janet is paying each month.

[4]
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⑤ Lisa is going to tile her kitchen floor. The diagram shows a plan of the area of her kitchen floor that
will be tiled.
480 cm
210 cm
270 cm

300 cm

The tiles are square and are sold in boxes. Each box contains 12 tiles and costs £40. Each tile
is of side 30 cm.
Lisa has £450 to spend on tiles. Does she have enough money to buy the tiles required to tile
her kitchen floor?

[4]

⑥ A bag contains only black, white, yellow and red counters. Susie takes a counter from the bag at
random. The table gives the probability of her taking, at random, a black, a white or a red counter.
Colour
Probability

black

white

0.2

0.15

yellow

red
0.4

What is the probability that Susie takes a yellow counter?

[2]

⑦ A train ticket for a child costs £n. A train ticket for an adult costs £5 more than a child’s ticket.
Mrs Jones buys 2 adult’s train tickets and 3 child’s train tickets. The total cost is £50.
a Form an equation in n.[1]
b Solve the equation from a and work out the cost of an adult’s train ticket.

[2]

⑧ Bill is going to hire a phone from Phones 2 go.
Phones 2 go
£12 per month
+ 4p a minute for
each month

a Write an expression for the cost of using a phone for m minutes for one month.

[2]

b Bill hires a phone for four months and pays a total of £64. How many
minutes did he use the phone for?

[2]

⑨ A company owns a fleet of eight cars. Each car emits 150 g/km of CO2.
Each car does on average 12 000 miles per year.
Work out the CO2 emissions from the fleet of cars for a year.
Use 5 miles = 8 km and 1000 kg = 1 tonne.
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⑩ Shape P is transformed to give shape Q.

y

8
7
6
5
4
3
2
1

–6 –5 –4 –3 –2 –1 0
–1
–2
–3
–4
–5
–6
–7
–8

P

Q

1 2 3 4 5 6x

a Describe fully a single transformation that does this.

[2]

b Describe fully a different single transformation that does this.

[2]

⑪ A circle and a square have the same perimeter.
The square has an area of 64 cm2. What is the area of the circle?

[6]

⑫ Three numbers appear on a number line.
One number is 3 units away from zero. Two of the numbers are 10 units apart. One number is
equidistant from the other two numbers.
Write down all of the possible positions of the three numbers on the number line.

[5]

⑬ Denzil is planning a holiday in Italy. He needs to hire a car.

If Denzil pays in cash, the cost will be €603 if he pays in Italy. If Denzil pays in cash in the UK,
the cost to hire the same car will be £490. The exchange rate is £1 = €1.25.
In which country will Denzil pay less for the hire of the car?

[2]
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EDEXCEL GCSE (9–1)
MASTERING
M AT H E M AT I C S

MATHEMATICS
Success in a Year

This sample chapter is taken from Edexcel GCSE (9–1) Mathematics: Success in a Year
Student Book, which is part of the Edexcel endorsement process.
Motivate and re-engage students to succeed in Edexcel GCSE Maths (9–1) with this
fresh and contemporary approach that blends classroom and independent learning and
provides a tailor-made solution for every student, addressing misconceptions, tricky
topics and exam technique.
Developed speciﬁcally for the new edexcel GCse (9–1) speciﬁcation, this book offers a
variety of targeted activities to engage and stimulate students to succeed in a year.
presents strategies to help with problem-solving questions.
highlights areas of weakness with diagnostic skills Check questions that point to
relevant sections within the book that can be revisited to reinforce learning.
provides guidance on effective exam techniques designed to help consistently grow and
develop independent learning.
offers plenty of opportunities to test understanding with follow-up assessments at the
end of each unit.
equips you with a new approach presented in an informal style to help engage and
motivate students.

Dynamic Learning
This book is fully supported by Dynamic Learning – the online
subscription service that helps make teaching and learning easier.
Dynamic Learning provides unique tools and content for:
● front-of-class teaching
● streamlining planning and sharing lessons
● focused and flexible assessment preparation
● independent, flexible student study
Sign up for a free trial – visit: www.hoddereducation.co.uk/dynamiclearning
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