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Maths Progress KS3 and 
Pearson Edexcel GCSE 
(9–1) Mathematics
Coherently planned and ambitious 
curricula, with confidence at the heart
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Coherence
“the provider’s curriculum is coherently 
planned and sequenced towards 
cumulatively sufficient knowledge and 
skills for future learning and employment”
Ofsted (May 2019) The education inspection framework, p. 9. 

The Maths Progress and Pearson 
Edexcel GCSE (9–1) Mathematics 
curricula are designed to ensure:

1.	Coherence in position

2.	Coherence in planning

3.	Coherence in knowledge

4.	Coherence in skills

Coherence

1.	Coherence in position
Students learn maths cumulatively, building on and deepening their 
understanding of mathematical ideas and concepts that become increasingly 
complex. A coherent curriculum knows where students are in this progression of 
mathematics learning and understanding, and builds upon it.

That’s why the Maths Progress KS3 curriculum follows on from the KS2 curriculum, 
acknowledging what students should already know from their primary years, and 
covering all the knowledge and skills they need as a starting point for GCSE.

In the same way, Pearson Edexcel GCSE (9–1) Mathematics acknowledges what 
students should already know from KS3. The Foundation GCSE curriculum leads 
into the Higher curriculum, which in turn provides a starting point for A level.

In Maths Progress and Pearson Edexcel GCSE (9–1) Mathematics:

	 Units start with prior knowledge checks

	 Lessons start with fluency and warm-up questions, based on what students 
should already know. These are from the start of a lesson on surface area of 
cuboids:

104 Unit 4 Fractions, ratio and percentages

10 Reasoning  In a spicy beetroot recipe, for every 500 g of beetroot, there are 2 hot chillies.
a Write a formula for c, the number of chillies used with n grams of beetroot.
b Cara has 2.75 kg of beetroot. How many chillies does she need?

  Cara wants to make the recipe spicier. She doubles the number of chillies.
c Write a formula for the new recipe.

11 Future skills  In a science experiment, Kishan measures how far a spring extends when he adds 
diff erent weights to it. The table shows his results.

Weight w, (N) 1 2 3 4 5

Extension, e (mm) 12 24 36 48 60

a For each weight, write the ratio weight : extension in its simplest form.
b Re� ect  What do you notice?
c Reasoning  Are the weight and extension in direct proportion? Explain.

12 Future skills  The table gives readings P and Q in a science experiment.
a Write the ratio P : Q in its simplest form.
b Are P and Q in direct proportion? Explain.
c Write a formula for Q in terms of P.

13 The values of A and B are in direct proportion.
Work out the missing values P, Q, R and S.

14 Reasoning  10 bread rolls cost £1.60. 15 bread rolls cost £2.24.
Are the number of bread rolls and cost in direct proportion? Explain.

15 Problem-solving  The length of the shadow of an object is directly proportional to the height of 
the object.
A lamp post 4.8 m tall has a shadow 2.1 m long.
Work out the height of a nearby bus stop with a shadow 1.05 m long.

16 Future skills  Sophie can buy orange squash in two sizes: 2 litres for £4.75 or 600 ml for £1.80.
Which size is better value for money?

2.75 kg =  g

Q10b hint

When two quantities are in direct proportion, as one is multiplied by a number, n, so is the other.

Key point

P 5 10 14

Q 7.5 15 21

Value of A 32 P Q 20 72

Value of B 20 30 35 R S

17 Paolo is in Italy.
The local deli sells packets of his favourite pasta.
Each packet of pasta costs 4.20 euros. It weighs 240 g.
In England, the same packet of pasta costs  £12.75 per kg.
The exchange rate is £1 = 1.16 euros.
Work out whether the packet of pasta is better value for 
money in Italy or England. (4 marks)

Exam-style question

You only need to convert one 
of the prices into the other 
currency, not both, before you 
look at the weight.

Exam tip
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	 Cross-curricular links connect to learning in other subjects.  
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209Unit 7 Area and volume

11 Reasoning  a  Sketch a cube with side length 1 cm and a cube with side length 10 mm.

b Copy and complete. 1 cm  3 = u mm  3

c How do you convert from mm  3 to cm  3?

12 Reasoning  a  Work out the volumes of a cube with side length 1 m and a cube with side 
length 100 cm.
b How do you convert from m  3 to cm  3?

13 Convert
a 5 cm  3 into mm  3 b 52 cm  3 into mm  3 c 4000 mm  3 into cm  3

d 400 mm  3 into cm  3 e 3421 mm  3 into cm  3 f 3 m  3 into cm  3

g 4.5 m  3 into cm  3 h 6000 cm  3 into m  3 i 9 500 000 cm  3 into m  3

14 Copy and complete.

a 5200 cm  3 = u ml = u litres b 0.7 litres = u ml = u cm  3

c 175 ml = u cm  3   d 1750 ml = u cm  3

e 2 m  3 = u cm  3 = u ml = u litres f 3 m  3 = u litres

15 Future skills  A water tank is a cuboid 140 cm tall, 80 cm wide and 2 m long.
Kate paints all the faces except the base.
a Work out the total area she paints, in square metres.
b One tin of paint covers 4 m  2. How many tins of paint does Kate need?

16 Problem-solving  A cube has surface area 507.8 cm  2 to 1 decimal place.
What is the length of one side of the cube? Give your answer to 1 decimal place.

17 Future skills  A scientist collects a sample of leaf mould 20 cm deep from a 0.25 m  2 area 
in a wood.
a By modelling the sample as a cuboid, calculate the volume of leaf mould she collects.
b In the leaf mould sample, she counts 12 worms.

Estimate the number of worms in the top 20 cm of leaf mould in 2 hectares of the wood.

Volume is measured in mm  3, cm  3 or m  3.

Key point

Capacity is the amount of liquid a 3D object can hold. It is measured in ml and litres.
   1 cm  3 = 1 ml
1000 cm  3 = 1 litre

Key point

18 A container is in the shape of a cuboid.
  The container is   4_5   full of water.

A bucket holds 1.2 litres of water.
What is the greatest number of buckets that can be completely 
fi lled with water from the container? (4 marks)

30 cm

20 cm

40 cm

Exam-style question
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44Unit 2 Area and volume

Extend p57 Unit test p59Check up p50 Strengthen p52

• Calculate the surface area of  cubes and cuboids

Surface area of cubes and cuboids2.5

Master

3 The diagram shows the net of  a cube with edge 8 cm.

a Work out the area of  one face of  the cube.
b How many faces are there?
c Calculate the surface area of  the cube.

4 This diagram shows a cube with edges of  length 7 cm.

a Calculate the area of  one face of  the cube.
b Calculate the surface area of  the whole cube.

5 A cardboard box is in the shape of  an open cube with edges of  length 20 cm.

 By sketching a net, work out the area of  cardboard used in the box.

1 Fluency What shape are the faces of
a a cube   b a cuboid?

2 Work out the area of  each shape. Round each area to 1 decimal place.
a 

4.6 cm

   b 

3.2 cm

6.5 cm

Warm up

The surface area of a 3D solid is the total area of all its faces.
You can draw a net to help you find the surface area.

8 cm

7 cm

Always starting 
a lesson with 
straightforward 
questions, on topics 
students already 
know, gives them 
a confidence boost 
right at the start.

https://tinyurl.com/y2x9xhdx
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Coherence

2. Coherence in planning 
The meticulous planning that underpins Maths Progress and Pearson Edexcel 
GCSE (9–1) Mathematics ensures that topics, and concepts within those topics, 
are taught in a logical sequence.

All the topics in KS3 and KS4 Mathematics were broken down into subtopics, and 
then small steps within those. These were then ordered to give clear progression 
through the topic across the whole of KS3 and KS4.

Here is one example, for KS3 algebra:

Topic:	 Equations 
	  > Subtopic: write and solve linear equations
	  > Ordered small steps: solve one-step linear equations >  

    write one-step equations > solve two-step linear equations >  
    write two-step equations … and so on

Prior 
knowledge

	 Read and use algebraic notation
	 Write algebraic expressions
	 Collect like terms

Write and 
solve linear 
equations – 
progression

	 Solve one-step linear equations
	 Write one-step equations
	 Solve two-step linear equations 
	 Write two-step equations

Connections 	 Angles:
	  

	 Volume of cuboid:
	

	 Linear graphs:

We identified the prior knowledge required for each topic, 
and connections between different topics: 

108Unit 4 Expressions and equations

5 The formula used to work out the force (F ) on an object is

F = ma

  where m is the mass and a is the acceleration of  the object.
 Work out the value of  

a F when m = 5 and a = 3
b a when F = 30 and m = 6
c m when F = 54 and a = 9.

6 Copy and complete to solve 5x − 4 = 6.

 

7 Solve each equation using the balancing method.
a 2m + 5 = 7
b 2n − 5 = 11
c 4t − 3 = 21
d 3k + 10 = 70
e 5h + 15 = 50
f 4w + 10 = 46

8 Reasoning Here is a table of  values for the graph of  y = 2x + 3.

x 1 3 n

y 5 9 15

a Write an equation involving n.
b Solve your equation to find n. 

9 Solve these equations.
a 14 = 3m − 1
b 21 = 5t + 6
c 47 = 8x + 7

Q5 hint Substitute in 
the numbers you know 
and then work out the 
one you don’t know.

Solve the equation 2x + 7 = 13.

The inverse of + 7 is − 7. 
Do this to both sides.

The inverse of × 2 is ÷ 2.

2 x 1 7 135

2 x 65

x 35

�−7 �−7

�÷2�÷2

2x + 7 = 13

2x = 6

x = 3

 −7

 ÷2

 −7

 ÷2

5x − 4 = 

5x = 
 + 

 ÷ 

  4

  5
 = x

 6
 + 

 ÷ 

Q9a hint

3 m 2 114 5

Then we ordered the topics so that all the prior 
knowledge and connected topics are covered before 
the lessons on writing and solving equations. This 
gives students an opportunity to reinforce concepts 
previously met, and to use them again in new 
contexts. It also builds confidence by ensuring they 
always have the necessary prior knowledge to tackle 
a new topic.

The unit order and contents were reviewed by 
mathematics teachers. Their feedback helped us 
fine-tune topic coverage and teaching order.

Students often perceive 
mathematics as a series 
of discrete topics and 
concepts, but research 
shows that when students 
recognise the links 
between two concepts, 
their understanding of 
both of them deepens.

104Unit 4 Expressions and equations

15 Problem-solving For each diagram, write an equation and solve it to find the 
unknown quantity.
a  

16 Problem-solving For each diagram, write an equation and solve it to find the 
unknown quantity.
a  b 

x

Area 5 15 cm2

3 cm

2x

Area 5 24 cm2

3 cm

a

y

Perimeter 5 40 cm

3y

b

2a
3a a

c

2x

Area 5 24 cm2

3 cm

y

Perimeter 5 40 cm

3y 2a
3a a

x

Volume 5 24 cm3

3 cm

4 cm

h

All of  these regular polygons have perimeter 360 cm.

1 Write and solve an equation to find the side length of  the triangle, square and pentagon. 
Use the same method to find the side length of  a regular hexagon, octagon and 
decagon with perimeter 360 cm.

2 Two congruent regular hexagons are joined along a side to make a shape with  
perimeter 360 cm.  
Write and solve an equation to find the length of  one side.

3 Three congruent regular hexagons are joined at one of  their vertices (corners) to make a 
shape with perimeter 360 cm.  
Write and solve an equation to find the length of  one side.

4 Join together other regular polygons with the same length sides.  
Work out the length of  a side when the perimeter of  your shape is 360 cm.

t s
p

Challenge

Write the steps you take to solve equations like the ones in this lesson. 
You could begin, ‘Step 1: Simplify the left-hand side, if  needed.’ 
Beside each step, show whether you found that step OK ( ) or difficult ( ). 
Ask a friend or your teacher to help you with any difficult steps.

Reflect

104Unit 4 Expressions and equations
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t s
p

Challenge

Write the steps you take to solve equations like the ones in this lesson. 
You could begin, ‘Step 1: Simplify the left-hand side, if  needed.’ 
Beside each step, show whether you found that step OK ( ) or difficult ( ). 
Ask a friend or your teacher to help you with any difficult steps.

Reflect

“check learners’ understanding systematically, identify 
misconceptions accurately and provide clear, direct feedback. In 
doing so, they respond and adapt their teaching as necessary, 
without unnecessarily elaborate or differentiated approaches”
Ofsted (May 2019) The education inspection framework, p. 10. 

All these resources complement each other, allowing you to:

	 Maths Progress covers all of the KS3 curriculum.

	 Pearson Edexcel GCSE (9–1) Mathematics covers all the content of 
the Pearson Edexcel GCSE examination specifications.

We have done all this detailed planning, so that you don’t have to. You 
can be confident that Maths Progress and Pearson Edexcel GCSE (9–1) 
Mathematics cover all the skills and knowledge students need, in a logical 
progression that teaches for understanding. 

The result is a curriculum that is, in Ofsted’s words, ‘coherently planned and 
sequenced towards cumulatively sufficient knowledge and skills’ and ‘does 
not create unnecessary workload for staff’.

You can ‘pick up and use’ the Maths Progress and Pearson Edexcel GCSE 
(9–1) Mathematics resources, or you can adapt them to your own scheme 
of work using the ActiveLearn planner and the editable 2- and 3-year 
schemes of work. There is lots of additional support – homework, unit 
tests, Assessment Builder, and teachers’ notes that include common 
misconceptions and errors for each topic.

Find the size of each angle.

Find h.

https://tinyurl.com/y2x9xhdx
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Coherence

3.	Coherence in knowledge  
A lot of mathematics skills and knowledge are transferable across topics and concepts. 
A coherent curriculum revisits and builds on prior teaching and learning and makes 
clear the connections between concepts.

“over the course of study, teaching is designed to help learners to 
remember in the long term the content they have been taught and to 
integrate new knowledge into larger concepts”
Ofsted (May 2019) The education inspection framework, p. 10. 

Maths Progress and Pearson Edexcel GCSE (9–1) Mathematics help students to 
learn and apply new skills and knowledge through:

	 Coherence in mathematical ideas
	 Multiplicative reasoning is a ‘big idea’ that sits across the mathematics curriculum 

– the learning of ratio, proportion, percentages, scale factors, similarity, and more, 
depend on an understanding of how one quantity can be expressed as a multiple 
of another. Making these connections conscious for students helps them to 
develop meaningful insights about the relationship between concepts. 

104Unit 4 Multiplicative reasoning

5 What multiplier would you use for an increase of
a 10% b 30% c 45% d 6%?

6 Work out the original number of  members  
in each of  these clubs.
a Increase of  10%, up to 66 members

b Increase of  30%, up to 195 members

c Increase of  45%, up to 174 members

d Increase of  6%, up to 477 members

7 Anil invests £6000. When his investment matures he  
receives £6240.
a Copy and complete the working to calculate his 

percentage increase. 
 original amount = 6000 
 actual change = 6240 − 6000 = 240

  percentage change = original amount
actual change

 × 100 

  = 6000
240

 × 100 = u%

b Check your answer by increasing £6000 by the percentage you calculated. 

8 Work out the percentage profit made on each of  the items. For each part, copy and 
complete the following working. Check your answers. 
 original amount = u actual change = u

  percentage profit = 
original amount
actual change

 × 100 = 
u
u

 × 100 = u%

a Bought for £6, sold for £7.50

b Bought for £15, sold for £19.50

c Bought for £120, sold for £222

9 Work out the percentage loss made on each  
of  these items. Check your answers.
a Bought for £12, sold for £9

b Bought for £360, sold for £306

c Bought for £42, sold for £26.46

Q6 hint

original membership
÷ multiplier× multiplier

membership now

Q7 hint Draw this information as a 
bar model.

£6000

£6240

£    

Q9a hint original amount = 12
actual change = 12 − 9 = u

percentage change = 
actual change
original amount × 100

1 Lowri and Tyler take a typing test. Lowri types 312 words in 8 minutes. Tyler types 220 
words in 5 minutes. Who types faster?

2 The area of  the yellow rectangle is 60%  
of  the area of  the blue rectangle. 
a Work out the area of  the blue rectangle.

b Work out a possible length and width of  the blue rectangle.

area � 42 cm2

length

width

Challenge

Write a sentence describing how you use multiplication or division in questions about
a enlargement b compound measures c percentage change.

Reflect

	 Coherence in mathematical representations
	 Good representations show the mathematical structure being taught. Using 

representations consistently, within and across topics, allows students to visualise 
concepts and builds their understanding. It also gives students strategies of diagrams 
they can use themselves and builds their confidence in approaching unfamiliar problems.

195

10 The ratio of  boys to girls in a gym club is

 boys : girls
 2 : 3

 There are six boys in the club.
a How many girls are in the club?

b What is the total number of  children in the club?

11 The ratio of  steel to plastic in a washing machine is 10 : 7.
The steel in one washing machine weighs 40 kg.
How much does the plastic in the washing machine weigh?

12 Draw bars to show these ratios.
For each one, write the total number of  parts.
The fi rst one has been done for you.
a 1 : 3 b 1 : 2 c 4 : 1 d 2 : 3

 

13 Share these amounts between Andy and Bern in the 
ratios given. The fi rst one has been started for you.
a £12 in the ratio 1 : 3

 Check: £3 + u = £12

b £15 in the ratio 1 : 2

c £20 in the ratio 4 : 1

d £20 in the ratio 2 : 3

14 Problem-solving A hairdresser makes hair 
colouring by mixing 1 part dye with 2 parts peroxide 
solution. He wants 60 ml of  hair colouring.
a How much dye does he use?

b How much peroxide solution does he use?

c Show how you checked your answers to 
parts a and b.

Comparing proportions

1 There are 7 chocolate muffi ns in a pack of  10 muffi ns.
What proportion of  the pack are chocolate muffi ns?

2 Annie gets 9 spellings out of  10 correct 
in a spelling test.
What proportion does she get correct?

Q10a hint 

×
2

6

:

:

3
×

4 parts

Q13a hint

4 parts 4 parts

12 parts

4 parts

A A AB B B B B B B B B

×

A
1

£3

:
:

:

B
3

£

×3

4 parts 4 parts

12 parts

4 parts

A A AB B B B B B B B B

×

A
1

£3

:
:

:

B
3

£

×3

Q14 hint

3 parts

60 ml

dye peroxide peroxide

Q1 hint

chocolate muffi ns = u
10
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Bar models

180Unit 7 Ratio and proportion

8 a Write the ratio of  green to white tiles for each pattern.

 

d Copy and complete for the tiles in parts a to c.
For every 1 green tile there are u white tiles.

9 Write the ratio of  blue beads to yellow beads for each necklace.
Simplify each ratio if  possible. The fi rst one has been started for you.
a 

BB B B BY Y
  blue : yellow = 4 : 2 = 2 : u

b 

c 

10 Write each ratio in its simplest form.
a 2 : 20 b 25 : 5 c 4 : 24

d 6 : 30 e 8 : 24 f 6 : 66

11 A gear has two cogs. There are 24 teeth on the large cog and 12 teeth on the small cog.
What is the ratio of  the number of  teeth on the large cog to the small cog?

 Write your answer as a ratio in its simplest form.

12 A sample of  methane has 100 carbon atoms for every
400 hydrogen atoms. 
Write the ratio of  carbon atoms to hydrogen atoms in its simplest form.

13 Write each ratio in its simplest form.
a 30 : 25 b 24 : 10 c 16 : 12

d 40 : 15 e 9 : 30 f 21 : 28 

14 A solution is mixed from two different liquids.
There are 50 ml of  liquid A and 125 ml of  liquid B.
Write the ratio of  liquid A to liquid B in its simplest form.

15 Problem-solving At a nursery there are 5 members of  staff  and 20 children.
The recommended ratio of  staff  to children is 1 : 4.
Has the nursery got the correct ratio?

a cb

You can make the numbers in a ratio as small as possible by simplifying. 
You simplify a ratio by dividing the numbers in the ratio by the highest common factor.

BBBB B BYYY

BBBB YYYY

Q10a hint

4242
2

1

:

:

20

Q10b hint

4545
25 :

:

5

24
teeth

12
teeth

Q13a hint

4545
30 :

:

25

Arrow diagrams

95

8 Write the measure shown on each scale.
a  b  c  d 

9 Write the measure shown on each scale.
a  b  c 

10 An industrial freezer needs to be kept at a constant temperature of  −22 °C.

 The thermometer shows the temperature inside the freezer. Is this freezer at 
the correct temperature? If  not, what temperature does it show?

11 What value is each arrow pointing to?
a Give your answer in centimetres. b Give your answer in grams.

  

c Give your answer in metres. d Give your answer in millimetres.

  

500 ml
400 ml
300 ml
200 ml
100 ml

pints

1

2

3

4

°C
–10

0

10

0

100

200

600
g

500

400
300

Write the value the arrow is pointing to.

From  500 to 600, there is a jump of 600 − 500 
= 100

100 ÷ 5 = 20 for each division.
The arrow points to 580 mm.

500 600 mm

There are 5 divisions.

500 520 540 560 580 600 mm

20 20 20

100

20 20

30

40

70

60
50

mph

0 ml

250

500
0 1 m

240240

°C°F

220

0

20

40

240

230

220

210

0

10

What value is the arrow pointing to? 
Give your answer in grams.
1 kg = 1000 g
1000 ÷ 5 = 200 g

So arrow points to 600 g

0kg 1

0kg 200g 400g 600g 800g 1

There are 5 sections.

Label the points on the scale.

0m 1 2kg 3

2km 3 5cm 6

Number lines 
(including on speedometers and measuring jugs) - are used to 
strengthen students’ understanding of scales and measures.

Extend p147 Unit test p149Check up p140 Strengthen p142

131

Master

4 a Copy and complete this number line for tenths.

b Copy and complete this number line for fi fths.

1 Fluency What is the fraction that is equivalent to
a 0.5 b 0.25 c 0.75

2 What is the value of  the digit 7 in each of  these numbers?
a 274.25 b 14.75 c 112.97

3 Write each fraction in its simplest form.

a 2
10

 b 18
100

 c 45
100

Warm up

You can write fractions as decimals.
Three important examples are 14 = 0.25, 12 = 0.5, 34 = 0.75.

0 0.25 0.750.5 1

0 11
4

1
2

3
4

0 0.1 0.90.5 1

0 11
10

5
10

7
10

0 0.2 0.8 1

0 11
5

3
5

a Write 0.32 as a fraction in its simplest form.

  0.32 =    32____
100

  

b Write 61
100 as a decimal.

  61
100 = 0.61

Look at 0.32 in a place value table.

0.32 is the same as     32___
100

… H T O

0

•

•

1
10

3 2

1
100

…

8
÷4

÷4

32 =100 25

… H T O

0

•

•

1
10

6 1

1
100

…

You can convert a decimal to a fraction by looking at the place value.

• Work with equivalent fractions and decimals
• Write one quantity as a fraction of  another
• Work with equivalent fractions and decimalsWork with equivalent fractions and decimals
• Write one quantity as a fraction of  anotherWrite one quantity as a fraction of  another

Fractions and decimals5.4

Place value tables

	 Coherence in questioning 
	 Coherent questions build on prior knowledge, and revisit topics in new contexts.

183Unit 16 Quadratic equations and graphs

4 Square root both sides of each equation, to � nd one positive and one negative solution.
a x  2 = 36 b y  2 = 81 c z  2 = 100 d t  2 = 16

5 Copy and complete to solve x  2 − 9 = 0.

6 Solve
a x  2 − 25 = 0 b y  2 − 1 = 0 c n  2 − 49 = 0 d m  2 − 121 = 0

7 Rearrange each equation so you only have x  2 on the left-hand side. Then solve it.
a x  2 − 6 = 30 b x  2 + 3 = 52 c x  2 − 20 = 61 d x  2 + 6 = 70

8 Copy and complete to solve each equation.
a    b 

1 Fluency  Find the positive and negative square root of
a 9 b 49 c 100 d 144

2 Factorise
a x  2 + 7x+ 10 b x  2 +x− 12 c x  2 − 9 d x  2 + 12x+ 36

3 Solve
a d− 8 = 10 b x+ 1 = 0 c p− 4 = 0 d t− 11 = 0

Warm up

Solutions to quadratic equations can be found algebraically as well as from a graph.

Key point

+ 9 + 9
x2 – 9 =  0

x2 =

x = x  = –or

÷ 2 ÷ 2
2x2 =

x2 =

x = x = –or

32
÷ 3 ÷ 3

3x2 =

x2 =

x = x = –or

12

Solve x  2 + 2x− 15 = 0.

x  2 + 2x − 15 = 0
(x + 5)(x − 3) = 0
x + 5 = 0 or x − 3 = 0
x = −5 or x = 3

Factorise the quadratic expression.

As the two expressions multiply to make 0, at 
least one of them must equal zero.

Solve both equations.

Example

• Solve quadratic equations algebraically. 

16.5 Solving quadratic equations algebraically

Check up
p.185

Strengthen
p.187

Extend
p.190

Master
p.172

Test ready
p.192

Unit test
p.194

Homework
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Warm up for a lesson 
on solving quadratic 
equations

Fluency and warm up questions – check and practise relevant prior knowledge 

Synoptic questions – combining topics 

Trigonometry 
and surface area

Volume of 
cylinder and 
multiplicative 
reasoning (best 
buys)

187

8 A pack of  mixed flower bulbs contains 20 bulbs, to within a ±10% error interval.
a Work out the minimum and maximum possible number of  bulbs in a pack.

b Write the number of  bulbs n in a pack using an inequality.

9 a  Work out the area of  the cross-section of  this prism.
b Work out the length of  the sloping side, l.
c Work out the total surface area of  the prism.

10 A cylinder has a radius of  5 cm and a height of  12 cm.
a Work out the volume of  the cylinder, correct to the nearest cm3.

b Work out the total surface area of  the cylinder, correct to the  
nearest cm2.

11 The world’s biggest coin is an Australian $1 million pure gold coin. 
It has a diameter of  80 cm and a thickness of  12 cm.
a Work out the volume of  the coin, to the nearest cm3.

b The density of  gold is 19.3 g/cm3.  
Work out the mass of  the coin, to the nearest kg.

c The price of  pure gold is $44.50 per gram.  
Is the coin worth $1 million?  
Explain your answer.

1.2 m

1.8 m
2.5 m

l

12 cm

5 cm

A garden centre sells bird food in cylindrical tubs. 
Which tub provides the best value for money?  
Which is the worst value?

10 cm

5 cm

£2.20

16 cm

10 cm

£14.10

24 cm

15 cm

£36.00

Challenge

This unit is called ‘Circles, Pythagoras and prisms’. 
Which of  these topics did you like best? Why? 
Which of  these topics did you like least? Why?

Reflect

59Unit 12 Right-angled triangles

Unit test
p.63

7 Reasoning
a Show that angle ABC is a right angle.
b Calculate the size of angle BCA.

8 Problem-solving / Reasoning
The diagram shows a triangular prism.
Calculate the surface area of the prism.

11 An isosceles triangle has a base of 12 cm, and two other sides, each of length 9 cm.
What are the angles in the isosceles triangle?

12 An isosceles trapezium has an area of 70 cm  2 and
parallel sides with lengths 6.2 cm and 13.8 cm.
What is its perimeter?

13 A right-angled triangle has a height of 3 cm.
Its base is 80% of the length of its hypotenuse.
Work out the length of its base.

35 cm

37 cm

12 cm

B

CA

20 cm

8 cm

42°

9 This rectangular frame is made from 5 straight steel rods.
  The mass of the rods is 0.25 kg per metre.

Work out the total mass of the steel rods used 
in the frame. (5 marks)

40 cm

30 cm

Exam-style question

10 PQRS is a trapezium.

Work out the size of angle PQR.
 Give your answer correct to 1 decimal place. (5 marks)

11 cm15 cm

37 cm

19 cm

P Q

RS

Exam-style question

Look for right-angled triangles 
in shapes. Can you use 
Pythagoras’ theorem or 
trigonometry to � nd useful 
unknown lengths or angles?

Exam tip

Sketch the trapezium. Draw in 
another right-angled triangle that 
includes angle PQR.

Q10 hint

Area of a trapezium =   1_2 (a+b) h
Divide the trapezium into a 
rectangle and two right-angled 
triangles to help you.

Q12 hint

Write 80% as a decimal. 
Sketch the triangle. Label the 
hypotenuse x and label the base 
in terms of x.

Q13 hint
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Coherence

4. Coherence in skills
Mathematics is all about problem solving and reasoning – being able to solve a problem 
and explain or show your reasoning are key skills for exam success. 

	 Coherent development of problem-solving strategies
	 Demonstrating and suggesting strategies in different contexts helps students to build 

their own problem-solving toolkit to use when they don’t immediately know what to do.

7Unit 1 Number

16 Re� ect  Compare � nding the HCF and LCM by prime factor decomposition and by listing 
factors and multiples.
a Write a sentence stating which you prefer and why.
b Do you think one method is easier for large numbers? Explain your answer.

17 48 = 2  4 × 3 and 36 = 2  2 × 3  2

Write, as a product of its prime factors,
a the HCF of 48 and 36
b the LCM of 48 and 36.

19 In prime factor form, 700 = 2  2 × 5  2 × 7 and 1960 = 2  3 × 5 × 7  2

a What is the HCF of 700 and 1960? Give your answer in prime factor form.
b What is the LCM of 700 and 1960? Give your answer in prime factor form.
c Which of these are factors of 350 and 1960?

i 2 × 5 × 7
ii 49
iii 20
iv 2  2 × 5 × 7  2

d Which of these are multiples of 350 and 1960?
i 2  3 × 5 × 7  3

ii 2  6 × 5  2 × 7  2

iii 2  2 × 5 × 7

21 Future skills  Amber wants to tile her bathroom. It measures 1.2 m by 2.16 m.
She � nds square tiles with a side length of 10 cm, 12 cm or 18 cm.
Which of these tiles will � t the wall exactly?

22 Re� ect  Explain how you knew whether to � nd the HCF or LCM for Q20a and Q21.

23 Problem-solving  The LCM of two numbers is 18. One of the numbers is 18.
a Write down all the possibilities for the other number.
b Describe the set of numbers you have created.

You could draw a Venn diagram.

Q17 hint

18 A = 2  3 × 3  4 × 5  2 and B = 2  2 × 3  6 × 5
Write, as a product of its prime factors,
a the HCF of A and B
b the LCM of A and B (2 marks)

Exam-style question

Sometimes it can be useful 
to draw a picture (e.g. a Venn 
diagram) to answer exam 
questions.

Exam tip

What factors do 700 and 1960 
have in common? Any factor of 
this number will be a factor of 
350 and 1960.

Q19c hint

What multiples do 700 and 
1960 have in common? Any 
multiple of this number will be a 
multiple of 350 and 1960.

Q19d hint

20 One bus leaves the bus station every 10 minutes.
Another bus leaves every 8 minutes.
At 2.30 pm both buses leave the bus station.
a At what time will this next happen? (2 marks)
b How many times in the next 3 hours will both buses be 

at the bus station? (1 mark)

Exam-style question

It is not enough to only show 
working. You must answer the 
questions, giving a time for 
part a and a number for part b.

Exam tip
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Draw a diagram

185Unit 6 Angles

10 Reasoning  In the box are sets of three angles, 
written as expressions in x.
For each set, which of these is true?
These three angles can always/sometimes/never 
make a triangle.

12 Problem-solving  ABD is a triangle.
C is a point on the 
straight line DB.
a Show that x = 36°.
b Find the size of 

angle ABD.

13 In this triangle, angle PQR is half the size of angle QPR.
Angle QRP is 25° more than angle PQR.
a Sketch the diagram. Label angle PQR as x.

Read the question again and label the other two 
angles in terms of x.

b Write an equation in terms of x.
c What is the size of angle PQR?

x, 3x, 5x
x, x, x
x + 60°, x − 60°, 60° − 2x
x + 60°, x − 60°, x + 180°
60° − x, x + 90°, 30°

11 

All angles are measured in degrees.
ABC is a straight line.
Angle APB = x + 60°
Angle PAB = 2x – 20°
Angle PBC = y
a Show that y = 3x + 40°.

Give reasons for each stage of your working. (3 marks)
b Given that y = 151°, work out the value of x. (2 marks)

Do not assume y = 3x+ 40°. 
You must show working 
that leads to the answer 
y = 3x+ 40°. First � nd 
angle PBA. You can answer 
part b even if you cannot 
answer part a.

Exam tip

y

Diagram NOT
accurately drawn

P

ABC

2x − 20°   

x + 60°

Exam-style question

2x°x°

A

B

CD
47°

83°

Sketch the diagram. Find as 
many angles as you can. Then 
write an equation to work out x.

Q12 hint

P

QR

14 ABCDE is a pentagon.
  Angle ABC = 2 × angle AED

Work out the size of angle ABC.
You must show all your working.

(5 marks)
130° 110°
D C

B

A

E

Label angle AED as x. Use 
what you know about the sum 
of angles in a pentagon to write 
and solve an equation.

Exam tipExam-style question
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Use x for the unknown

56 Unit 2 Algebra

8 Choose the correct sign, ≠ (is not equal to) or ≡ (is always equal to).

a 4xu 2x+ 2x
b 6(x− 3) u 6x− 3

c m  2 −mum(m− 0) 

d y  2 +y uy(y+ 1)

Writing and using formulae
1 Use the formula F = ma to work out F when

a m = 6  and a = 2  F = m × a
b m = 20 and a = 3  F = u × u = u
c m = 100 and a = 5

2 A � lm company pays extras an amount per day.
a Work out the total amount paid to an extra who works for

i  2 days at £50 per day   ii 10 days at £35 per day
iii  3 days at £a per day   iv d days at £a per day

b Write a formula for T, the total amount paid, for d days at £a per day.
c Use your formula to work out the total amount paid to an extra who works for 3 days at 

£25 per day.

3 a  Work out Amy’s pay when she works for 4 hours at £5 per hour and earns 
£10 in tips.

b Write an expression for Amy’s total earnings when she works h hours at 
£x per hour and gets £t in tips.

c Complete this formula for Amy’s total earnings E in terms of x, h and t.
 E =

d Use your formula to work out how much Amy earns when h = 10 hours, x = £5 and t = £20.

4 a A = bc
 Work out the value of A when b = 2 and c = 7.
  A = b×c =
b D = ef+ 5

Work out the value of D when e = 3 and f = 10.

c G = h_
k

Work out the value of G when h = 12 and k = 3.

d L = m_
n + 8

Work out the value of L when m = 6 and n = 2.
e P = qr

Work out the value of P when q = −2 and r = 3.

a a a

5 5 5 5 10

x x … x t
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Use numbers and look for a pattern

	 Coherent development of communication skills
	 Modelling clear ways of setting out working, and giving tips for answers to ‘Explain’ 

questions, help build students’ mathematical communication skills.

285Unit 9 Graphs

12 Reasoning  Match each velocity–time graph to one of the sentences.
A  B  C 

a Which graph starts from i rest (0 m/s) ii more than 5 m/s?
b Which graph shows velocity that is i steady ii steadily decreasing?

13 Problem-solving  The graph shows the movement of a particle over time.
a What was the particle’s

i starting speed
ii acceleration in 

m/s2?
b Use your answers to 

parts a and b to write 
the equation of 
the line.

11 Jon drove from Junction 10 to Junction 11 on a motorway.

  The travel graph shows Jon’s journey. Carol also drove from Junction 10 to Junction 11 on 
the same motorway. She drove at an average speed of 105 km/h.
Who had the faster average speed, Jon or Carol?
You must explain your answer. (4 marks)

You could plot Carol’s journey 
on the graph to compare the 
speeds. Or you could work out 
Jon’s speed from the graph.

Q11 hint
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Exam-style question

A rate of change graph shows how a quantity changes over time.
Velocity means speed in a particular direction.
A velocity–time graph shows how velocity changes over time.
It has time on the x-axis and velocity on the y-axis.

Key point

Ve
lo

ci
ty

 (m
/s

)

Time
(seconds)

Ve
lo

ci
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 (m
/s

)

Time
(seconds)
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/s

)

Time
(seconds)

5

On a velocity–time graph the gradient represents the acceleration.

Key point

40

50

60

0

10

20

30

0 2 4 6 8 10

Time (seconds)

Velocity–time graph

Ve
lo

ci
ty

 (m
/s

)

Starting speed is the 
speed when time = 0

Q13a hint
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How to show your working

288 Unit 9 Equations and inequalities

• Solve more complex quadratic equations.

• Use the quadratic formula to solve a quadratic equation.

9.3 Solving quadratic equations 2

6 a  Reasoning  Write and solve an equation to � nd x.
b Re� ect  Explain why only one of the solutions is

a value for x.

7 Problem-solving  Rugs are rectangles of diff erent sizes.
A small rug has dimensions a×a.
A large rug has dimensions 2a × (a+ 1).
The area of the large rug is 12 m  2.
What are the dimensions of the small rug?

8 Write two solutions in surd form for each equation.
a x  2 = 5 b (x+ 1)  2 = 5 c (x− 1)  2 = 5 d 2(x− 1)  2 = 5

1 Fluency  What two values of x satisfy
a x  2 = 25 b x  2 = 64 c x  2 = 225?

2 Solve
a x  2 + 4x+ 3 = 0 b x  2 + 5x+ 4 = 0 c x  2 −x− 6 = 0

3 Expand and simplify
a (2x+ 1)(x + 3) b (3x− 1)(x + 2) c (2x+ 2)(x − 4) d (4x− 3)(x+ 4)

4 Use your calculator to evaluate each expression.
Give your answers correct to 2 decimal places.

a  
−3 + √

_
28_

6
 b  

5 − √
_
12_

10

5 Simplify

a  √
_
24  b  √

_
28  c  √

_
40  d  

−3 + 3 √
_
2_

3
 e  

−4 + 2 √
_
3_

4

Warm up

x + 1

xArea = 30 m2

Solve (x+ 2)  2 = 7.

x + 2 = ±√
_
7

    x = − 2 + √
_
7

 or  x = − 2 − √
_
7

Square root both sides.
±  means ‘plus or minus’.

+√
_
7  gives one solution.

−√
_
7  gives the other solution.

Example

Check up
p.302

Strengthen
p.303

Extend
p.306

Master
p.283

Test ready
p.308

Unit test
p.310

Homework
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Setting out working

27Unit 1 Number

Unit test
p.30

7 Sally used a spreadsheet to record the number of minutes she spent on social media for 10 days.
 Her scores are in cells A1 to J1.
 Her mean score is in cell K1.
  

a Use estimates to show that Sally’s mean score is wrong.
b Work out Sally’s correct mean. Give your answer in minutes and seconds.

8 Write brackets ( ) in this statement to make it true.
  1.6 + 3.8 × 2.45 = 13.23
 Show your working.

9 Write down the whole number that is closest in value to  √
_
40 .

11 Reasoning  Glen gets an answer on his calculator screen that begins 0.0674… 
He rounds the answer to 3 signi� cant � gures, like this: 0.0675. 
What digits could be after the 4 on Glen’s calculator screen?

12 Problem-solving  Trains from Manchester to Stockport leave every 15 minutes.
Trains from Manchester to London leave every 20 minutes.
A train to Stockport and a train to London leave together at 12 noon. 
What is the next time a train will leave for Stockport and London at the same time?

13 Problem-solving  Rhona wants to make up some party bags with identical contents.
She has 24 balloons and 30 party poppers.
What is the greatest number of party bags she can make up with no items left over?

14 Reasoning  Rebecca divides 14.314 by 0.17 on her calculator.
Her answer is 8.42.

 Without � nding the exact value of 14.314 ÷ 0.17, explain why her answer must be wrong.

15 Reasoning  Given that   14.4______

(0.8)2
= 22.5 , work out the value of  1.44_

(0.08)2
 .

16 The number 96 can be written in the form 2n × 3. Find the value of n.

17 Problem-solving
a Alex says 1 trillion can be written as (10  2)  2 × 10  8. Is Alex correct? Explain.
b Write at least two other ways of writing 1 trillion as a product of powers of 10.

A

72

B

41

C

18

D

19

E

19

F

21

G

49

H

53

I

82

J

11

K

28.51

10 The cost of a return ticket for Alice to travel to work by 
train is £11.15. 
Alice works out she will travel to work on 22 days 
this month. 
She does the calculation 20 × 11 = £220 to estimate 
the cost. 
Explain why Alice’s calculation shows that the cost will 
be more than £220. (1 mark)

Exam-style question

First � nd the two whole 
numbers  √

_
40  lies between.

Q9 hint

Giving the cost does not 
answer the question. You must 
write about Alice’s calculation 
compared with the exact 
number of days and the exact 
cost of a ticket.

Exam tip

0.08 = 0.8 ÷
(0.08)  2 = 0.08 ×

Q15 hint

M01_GCSE_Maths_New_Ed_2020_F10 v5.indd   27 04/05/2020   16:00

Answering ‘Explain’ questions

“teachers present subject matter clearly, promoting appropriate 
discussion about the subject matter they are teaching”
Ofsted (May 2019) The education inspection framework, p. 10. 

https://tinyurl.com/y2x9xhdx


10 11

Ambition
“The resources and materials 
that teachers select – in a 
way that does not create 
unnecessary workload for 
staff – reflect the provider’s 
ambitious intentions for the 
course of study.’’
Ofsted (May 2019) The education inspection framework. 

Ambition

1. Ambitious for mathematical understanding
The Maths Progress and Pearson Edexcel GCSE (9–1) Mathematics curricula are based on 
an ambition for all students to develop confidence in mathematics and achieve profound 
conceptual understanding. 

This is achieved by: 

The Maths Progress and Pearson Edexcel GCSE 
(9–1) Mathematics curricula are designed to be 
challenging, but achievable, with high aspirations 
for all. They are:

1.	Ambitious for mathematical understanding

2.	Ambitious to create independent learners

3.	Ambitious to create mathematical thinkers

4.	Ambitious for every student

	 Strengthening through scaffolding 
	 For every concept, the curriculum provides opportunities 

to scaffold, allowing students (where required) to slowly, 
but cumulatively, strengthen their understanding.

122 Unit 4 Fractions and percentages

8 Work these out. The 	 rst one is started for you.

a   1__
2

× 1__
3

=   1 × 1_____
2 × 3

   = 1
u

 b   4__
5

×  1__
2

 c   7__
11

×  4__
5

 d   4__
5

×  4__
5

9 Work these out. The 	 rst one is started for you.

a   2__
5

×  15___
4

=  15 × 2______
5 × 4

=  15___
5

×  2__
4

= 3 ×  1__
2

= u

b   3__
4

×  8___
10

 c   4__
5

×  5__
7

 d   3__
4

×  12___
15

10 Copy and complete.

a  1 1__
3

   as an improper fraction is u
3

 b 4 × 1 1__
3

= 4 × u
3

= 4 ×u

3
= u

3
= 5 u

3

11 Follow the method in Q10 to work out a  3 × 2 1_
4 b  5 × 1 1_

7 c  1 2_
5 × 7

12 Copy and complete.
a    b     

13 Work these out. The 	 rst one is started for you.

a    1__
2

   ÷ 5 =   1__
2

   ×   1__
5

   = u
u

   b    1__
3

   ÷ 4 c    2__
5

   ÷ 6 d    3__
7
   ÷ 6

14 Work these out. Write your answer as a mixed number if required. 
They are started for you.

a    b 

Percentages, decimals and fractions
1 Copy and complete to write these fractions as decimals.

a  1_8 b  5_8 c  8_25 d  1_25

1_
8 = 8 1.1 02 0u 0

__
⟌
0.  1  u  u

   5_8 = 8 5 .0 0 0 
__

⟌
0 .uuu

   8_25 = 25  8 . 0 0
__

⟌
u.uu

   1_25 = u u.uu
_

⟌
u.uu

2 Write these decimals as fractions. Simplify if necessary.

a  0 .6 =  6___
10

= u
5

 b  0 .03 = u
100

 c 0.25

d 0 .005 = u
1000

=    u___
u

    e 0.033   f 0.125

3 Write as a fraction in its simplest form.

a  b 5% c 48% d 78% e  160 % =   160____
100

  = f 180%

Change the order so you can 
cancel the common factors.

Q9 hint

= 1
5

1
5

7 ÷     = 7 × 

reciprocal of 2
3

2
3

3 ÷     = 3 × 

reciprocal of

= = = 4   3 × 
 

2
15

1
4

1
4

÷

2
15

reciprocal of

× == 1    ÷ 3 = 1
2

= 

reciprocal
of 3

improper
fraction

×
2

2% = =2
100

÷

÷

 1 
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 	 Extending by deepening 
	 For key concepts, the curriculum provides opportunities to deepen 

understanding, allowing students to explore concepts from different 
perspectives and acknowledge links they otherwise may never have made. 

117

6 Reasoning The formula C = 10n + 5 can be used to find the cost, in £, of  ordering  
n umbrellas online, including postage and packing.

 a i Explain what the number 10 means in the formula.
  ii Explain what the number 5 means in the formula.

b Gavin ordered some umbrellas for £35.
  i Write an equation involving n.
  ii Solve the equation to find how many umbrellas Gavin ordered.
 c i Copy and complete the table of  values for C = 10n + 5.

n 0 2 4 6 8

C

  ii Plot a graph using the data.
 d i Mark the point on your graph where C = 35.
  ii How does this point show the answer to part b ii?

e Use your graph to solve the equation 75 = 10n + 5. 
Check your answer by solving the equation.

7 Solve each equation by working out the unknown length.
a 5(x + 3) = 20 b 9(x + 2) = 63 c 6(x + 2) + 4 = 28
 

8 Problem-solving A bolt has a mass of  20 g and a nut has a mass of  n g.
a Write an expression with brackets for the total mass of  5 nuts and 5 bolts.
b The total mass of  5 nuts and 5 bolts is 125 g.  

Solve an equation to find the mass of  a nut.

9 Problem-solving The diagram shows a partly covered  
swimming pool.  
The dimensions are in metres.
a Write an expression using brackets for the volume 

of  water the pool holds.
b The pool holds 180 m3. Write and solve an 

equation to find the value of  a.

10 Problem-solving A rectangle has a length of  4a + 2 and a width of  3.
a Write an expression for the area of  the rectangle.
b Work out the length of  a rectangle with the same area but a 

width of  2.

Q6c hint Put n on 
the horizontal axis and 
C on the vertical axis.

3

5
2

2

2

6

2

9
total area 5 20 total area 5 63 total area 5 28

x
xx

3

a

2

4

Q10b hint Factorise 
the expression in part a.

Two numbers are 3x and 11. 
The mean of  the two numbers is 16. 
Write and solve an equation to find x.

Challenge

Which do you find easier, working with expressions or equations? Explain why.Reflect

Extend p198 Unit test p200Check up p191 Strengthen p193

179

Master

• Use ratio notation
• Reduce a ratio to its simplest form
• Reduce a three-part ratio to its simplest form by cancelling

• Use ratio notation
• Reduce a ratio to its simplest formReduce a ratio to its simplest form
• Reduce a three-part ratio to its simplest form by cancellingReduce a three-part ratio to its simplest form by cancelling

Writing ratios7.2

4 Write the ratio of  blue beads to yellow beads for each necklace.
a  b 

c  d 

5 Draw beads to show the ratios
a blue to yellow 5 : 1 b blue to yellow 1 : 5

6 Reasoning Is the ratio 5 : 1 the same as the ratio 1 : 5? Explain your answer.

7 Write these as ratios.
a There are 5 g of  chemical A for every 2 g of  chemical B. 

Write the ratio of  chemical A to chemical B.

b In a sample of  blood, there are 1250 red blood cells for every white 
blood cell. 
Write the ratio of  red to white blood cells in this sample.

c Ammonia is made of  1 nitrogen atom for every 3 hydrogen atoms.
Write the ratio of  nitrogen to hydrogen.

1 Fluency Work out
a 24 ÷ 6 b 30 ÷ 5 c 49 ÷ 7 d 56 ÷ 8 

2 What is the highest common factor (HCF) of
a 3 and 6 b 6 and 10 c 12 and 16 d 8, 12 and 24?

3 What are the missing numbers?
a 

 For every 1 black bead there are u white beads.

b 

 For every 2 black beads there are u white beads.

Warm up

A ratio is a way of comparing two or more quantities. 
Ratios are written as numbers separated by a colon ‘:’
For example, in this tile pattern there are 2 blue tiles for 1 red tile.

The ratio of blue tiles to red tiles is 2 : 1.

B BR

B BY Y Y Y BBBB

Y Y Y YBBB Y YBB B B B

Q7a hint
  A : B
u : u

	 Addressing misconceptions 
	 Pre-emptive misconceptions are built into the curriculum design, so that alternative 

understanding, misapplication of rules, and the over- or under-generalisations of 
ideas can be addressed ‘head on’. 

 	 Metacognition  

	 Across the curriculum, students 
are encouraged to reflect and 
take active control over the 
cognitive processes they engage 
in as they learn mathematics.

17Unit 11 Ratio and proportion

4 3 people dig a ditch in 12 hours. How long will it take
a 1 person b 5 people?
c Re� ect  What assumption do you have to make to answer 

parts a and b?

5 Problem-solving  2 workers take 5 hours to tile a room. How long will it take
a 4 workers b 3 workers?

 Give your answers in hours and minutes.

6 Problem-solving  It takes 5 machines 2 days to complete a harvest.
How long would it take 4 machines?

7 Reasoning  A park supervisor needs to transplant 420 tree seedlings.
He knows that 1 person can transplant 8 seedlings in an hour.
The supervisor has 7 workers.
Can all the work be done in 7 hours or less? You must show your working.

1 Fluency  Will 5 builders take more or less time to build a wall than 3 builders?

2 Copy and complete these calculations.

a 12 ×u = 60 b 600 × 5 = u c 60 ÷ 8 = u

3 Copy and complete

a 5 hours = u minutes b 200 minutes = u hours u minutes

c  2 3_
4   hours = u hours u minutes

Warm up

When two values are in inverse proportion, one increases at the same rate as the other decreases. 
For example, as one doubles (×2) the other halves (÷2).

Key point

It takes 2 painters 6 days to paint a house. 
How many days does it take 3 painters to paint 
an identical house?

2 people take 6 days,
so 1 person takes 2 × 6 = 12 days.
3 people take 12 ÷ 3 = 4 days

Work out 1 person � rst.
It takes 1 person twice (×2) as long as 2 people.

It takes 3 people a third (÷3) as long as 1 person.

Example

Will it take 1 person more or less 
time than 3 people?

Q4 hint

• Recognise diff erent types of proportion.

• Solve word problems involving direct and inverse proportion.

11.8 Proportion problems

Check up
p.19

Strengthen
p.21

Extend
p.25

Master
p.1

Test ready
p.27

Unit test
p.29

Homework
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Ambition

2. Ambitious to create independent learners 
The Maths Progress and Pearson Edexcel GCSE (9–1) Mathematics curricula are 
designed to encourage students to become confident in taking charge of their 
own learning. 

This is achieved through:

117

6 Reasoning The formula C = 10n + 5 can be used to find the cost, in £, of  ordering  
n umbrellas online, including postage and packing.

 a i Explain what the number 10 means in the formula.
  ii Explain what the number 5 means in the formula.

b Gavin ordered some umbrellas for £35.
  i Write an equation involving n.
  ii Solve the equation to find how many umbrellas Gavin ordered.
 c i Copy and complete the table of  values for C = 10n + 5.

n 0 2 4 6 8

C

  ii Plot a graph using the data.
 d i Mark the point on your graph where C = 35.
  ii How does this point show the answer to part b ii?

e Use your graph to solve the equation 75 = 10n + 5. 
Check your answer by solving the equation.

7 Solve each equation by working out the unknown length.
a 5(x + 3) = 20 b 9(x + 2) = 63 c 6(x + 2) + 4 = 28
 

8 Problem-solving A bolt has a mass of  20 g and a nut has a mass of  n g.
a Write an expression with brackets for the total mass of  5 nuts and 5 bolts.
b The total mass of  5 nuts and 5 bolts is 125 g.  

Solve an equation to find the mass of  a nut.

9 Problem-solving The diagram shows a partly covered  
swimming pool.  
The dimensions are in metres.
a Write an expression using brackets for the volume 

of  water the pool holds.
b The pool holds 180 m3. Write and solve an 

equation to find the value of  a.

10 Problem-solving A rectangle has a length of  4a + 2 and a width of  3.
a Write an expression for the area of  the rectangle.
b Work out the length of  a rectangle with the same area but a 

width of  2.

Q6c hint Put n on 
the horizontal axis and 
C on the vertical axis.

3

5
2

2

2

6

2

9
total area 5 20 total area 5 63 total area 5 28

x
xx

3

a

2

4

Q10b hint Factorise 
the expression in part a.

Two numbers are 3x and 11. 
The mean of  the two numbers is 16. 
Write and solve an equation to find x.

Challenge

Which do you find easier, working with expressions or equations? Explain why.Reflect

	 Self-reflection  
	 Across the curriculum, students are encouraged to become increasingly self-aware 

of their affective responses, identifying how they feel about mathematics – what 
makes a concept easy or difficult; what makes a method more or less preferable; 
what makes an answer worth more or fewer marks?

3. Ambitious to create mathematical thinkers   
	 The Maths Progress and Pearson Edexcel GCSE (9–1) Mathematics curricula are 

designed to stimulate the mathematical thinking fundamental to being a confident 
mathematician, by:

	 Working in the abstract
	 Abstraction is the next step after identifying patterns and relationships. 

Students are encouraged to move from particular examples to general 
abstractions, at whatever level their mathematical understanding.

146 Unit 5 Equations, inequalities and sequences

6 Solve these two-sided inequalities.
a 3 < x + 1 ⩽ 5 b 0 ⩽ x + 1 ⩽ 5 c  0 ⩽ x − 2 < 5
d  −3 < x − 2 ⩽ 5 e −3 < x + 6 < 0 f −5 < x − 2 < − 1

7 Solve these two-sided inequalities.
a  5 < 3x − 1 < 14 b 2 < 3x + 5 ⩽ 17 c 1 ⩽ 4x− 4 < 11
d –1 < 2x + 1 < 5  e −7 ⩽ 3x − 1 < 2 f −6 ⩽ 4x− 6 ⩽ 15

8 Solve each two-sided inequality and show its solution set on a number line.
a −2 ⩽ 3x − 4 ⩽ 5 b 5 ⩽ 4(x+ 3) < 15 c  10 < 2(3x + 4) ⩽ 24

      

9 On a number line you can see that −3 < −2

a Multiply both sides of the inequality by −1. Is the inequality still true?
b Re� ect  Explain what happens to the inequality sign when you multiply both sides of an 

inequality by −1.
c −x < − 2 . Write an inequality for x.

10 Solve these inequalities.
a 5 < −x b 5 < −x + 3 c 5 < 2 −x  d 4 ⩽ − 2x
e  6 < − 2x f  6 ⩽ − 3x  g 1 ⩽ 1 − 2x h 6 ⩽ 1 − 2x

11 Solve the inequality  11 − 2x < 2 − 5x .
What is the smallest integer that satis� es it?

12 Solve these two-sided inequalities and show each solution set on a number line.
a −5 < −x < 2 b −5 ⩽ −x < − 2 c −6 < − 2x < 4
d −6 ⩽ − 3x < 6  e  −6 ⩽ − 3x < − 3 f −4 < − 2x + 6 < 4
g 4 < 3(− 2x + 1) ⩽ 7 h 5 ⩽ 3(5 − 2x) < 12

13 Problem-solving  Harry has three parcels. The � rst parcel has a mass of x kg. 
The second parcel has a mass twice that of the � rst parcel.
The third parcel has a mass 3 kg less than the � rst parcel. 
The total mass of the parcels is less than or equal to 22 kg. 
What is the largest possible mass of the smallest parcel?

14 Problem-solving  The perimeter of the square P is 
greater than the perimeter of the rectangle Q.
a Explain why  x > 2 .
b Work out the range of values for the side length 

of the square.

0 1 2 3
x

−2 −1 0 1
x

0 1 2 3
x

3210−1−2−3

When you multiply or divide both sides of an inequality by a negative number, you reverse the 
inequality sign.

Key point

P Q

x + 3

x − 2

2x
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	 Encouraging reasoning
	 Students are given numerous opportunities to reason – by making conjectures, 

investigating, explaining methods or justifying conclusions.

153

8 Problem-solving The probabilities of  four spinners landing on red are shown on the scale.

a Write the fraction values of  the probabilities A, B, C and D.

b The probabilities A, B, C and D in part a are the probabilities of  these spinners landing 
on red.

Match each probability to a spinner.

9 Reasoning A manufacturer calculates that the probability of  one of its dishwashers 
developing a fault in the fi rst 3 years is 0.07. The manufacturer writes this statement in an advert:

Highly unlikely to need repairing 
in the fi rst three years.

 Do you think this is a reasonable statement? Explain your answer.

10 Reasoning The weather forecast says the probability of  rain tomorrow is 45%. 
Do you think you should cancel an outdoor party planned for tomorrow? Explain your answer. 

11 Problem-solving / Reasoning An expert predicted that there was a 40% chance that 
Ferrari would win the next Grand Prix.
If  Ferrari win, what could the expert say to justify her prediction?

0 1

impossible

A

unlikely likely certain
even

chance

B C D

8
1 =8

4
2
1=8

2
4
1

i ii iii iv

B B

R R
R

B

R

B

An insurance company estimates the probability of  a person having a 
car accident in the next year. The higher the probability, the more they charge to insure 
the person.

They group drivers by age: 17–25, 26–40, 41–65, 66–80, over 80.

a   i Which group do you think are most likely to have a car accident?
 ii Which group do you think are least likely to have a car accident?

iii Show the probability for each age group on a probability scale.

b Do your classmates agree?

Challenge

This lesson used a probability scale labelled in different ways.

a Did the scale help you to understand probability, or not? Explain.

b List at least two other areas of  maths where you have used a scale.

c Do these scales help you to understand the maths?

Refl ect

Strengthen p17 Unit test p24Check up p15Master p1

Extend1

Extend

22Unit 1 Indices and standard form

1 Problem-solving The Eiffel Tower is 324 m tall.
a The height was halved repeatedly to make a model around 30 cm tall.  

What power of  2 was the height divided by?

b A computer-controlled laser was used to engrave the Eiffel Tower onto the head of  a pin. 
The laser was programmed to make an engraving 100 times smaller than the model.  
How tall was the engraving?

c How many times taller is the real Eiffel Tower than the engraving?  
Write your answer using standard form.

2 Problem-solving / Reasoning Some 56 cm by 27.5 cm  
rectangular stone slabs are used to cover a rectangular courtyard 
measuring 12 m by 18 m. 
Find the best way to estimate the number of  slabs needed.  
State whether your answer is an overestimate or an underestimate.

3 a  Write each decimal as a fraction in its simplest form and  
then using powers.

  i 0.25
  ii 0.125
  iii 0.015 625

b Use your answer to part a iii to write 2−5 as a decimal.

4 A pile driver is a machine that repeatedly drops a heavy ram to drive heavy metal beams 
into the ground to support buildings. 
This formula gives the load L that a pile can support when it is made from a 3000 lb ram 
dropped from 8.5 feet.

 Estimate L.

5 The graph shows the national debt of   
the USA between 2000 and 2010.
a Estimate the US national debt in 2004.  

Write your answer in dollars using 
standard form.

b Work out the increase in the US national debt 
between 2000 and 2010.  
Give your answer as an ordinary number.

c Estimate the US national debt in 2009. 
Give your answer in millions of  dollars.

Q2 hint Make some 
sketches. Why is your 
way the best?

Q3a hint 

0.25 = 
1 
u 

1 = u u  = uu 

L = 51.52 × 
3000 × 

3
√

__

8.5 
4
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4
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12

D
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ri
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o

n
s)

2002 2004 2006
Year

US national debt

2008 2010

Looking for patterns 
and relationships in 
fractions, decimals and 
powers helps deepen 
understanding of all 
three concepts.

	 Identifying patterns and relationships
Spotting patterns and relationships is a vital mathematical skill.

	 Self-monitoring  
	 There are regular opportunities for students to monitor their understanding and 

their effort, making decisions for themselves about next steps.

115Unit 14 Multiplicative reasoning

Unit test
p.125

10 The fastest recorded speed of Usain Bolt is 12.4 m/s.
The fastest speed of a great white shark is 40 km/h.
Which is the faster speed? Explain your answer.

11 Amy drives on the motorway at an average speed of 64 mph for 2.5 hours.
Then she drives on country roads for a distance of 17 miles for 30 minutes.
Work out Amy’s average speed for the whole journey.

Direct and inverse proportion
12 The table shows the amounts received when British pounds are changed to euros.

a Copy and complete the table.

Pounds (£) Euros (€)

150 189

400 504

320

  352.80

b Is the number of pounds in direct proportion to the number of euros?
Explain your answer.

c Write a formula connecting pounds to euros.

13 f is directly proportional to g, so f = kg for some value of k.
a When f = 8, g = 2. Find the value of k.
b Work out f when g = 1.5.

14 y is inversely proportional to x. When x = 5, y = 9.
a Write a formula for y in terms of x.
b Find y when x = 15.

15 Re� ect  How sure are you of your answers? Were you mostly

 Just guessing       Feeling doubtful       Con� dent  

 What next? Use your results to decide whether to strengthen or extend your learning.

Challenge
16 Emma says, ‘I � nd it diffi  cult to remember the percentage change formula.

Is it actual change divided by original amount or actual change divided by � nal amount?’
Matt says, ‘I know that if I invest £10 and get £15 in return, I’ve made £5. This is 50% of £10. 
So there has been a 50% change. That helps me to remember the formula.’
Matt sketches a diagram.

  Try both of Emma’s suggestions for the formula using Matt’s numbers.
Which formula is correct?
What do you think of Matt’s strategy? Do you have another way of remembering the formula? 
If so, what is it?

50%

£10 £5
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Check up
p.331

Strengthen
p.333

Extend
p.336

Master
p.312

Test ready
p.338

Unit test
p.340

 Test ready Test ready10

338 Unit 10 Probability

Summary of key points
To revise for the test:

• Read each key point, � nd a question on it in the mastery lesson, and check you can work out 
the answer.

• If you cannot, try some other questions from the mastery lesson or ask for help.

1 Probability = number of successful outcomes   ____________________________   
total number of possible outcomes

A sample space diagram shows all the possible outcomes of two events. 10.1
2 Two events are mutually exclusive if they cannot happen at the same time. 10.2
3 When events are mutually exclusive you can add their probabilities.

For mutually exclusive events P(A or B) = P(A) + P(B)
A set of events is exhaustive when the events include every possible outcome.
The probabilities of an exhaustive set of mutually exclusive events sum to 1. 10.2

4 For mutually exclusive events A and not A, P(not A) = 1 − P(A)
A and not A are always mutually exclusive. 10.2

5 Experimental probability of an outcome =
frequency of outcome

  __________________  
total number of trials

Expected number of outcomes = number of trials × probability 10.3
6 As the number of experiments increases, the experimental probability gets closer 

and closer to the theoretical probability. 10.3
7 A frequency tree shows two or more events and the number of times they occurred. 10.4
8 Two events are independent if one event does not affect the probability of the other.

For example, flipping heads with a coin has no effect on rolling an even number with a dice, 
so they are independent events.
To find the probability of two independent events, multiply their probabilities.
 P(A and B) = P(A) × P(B) 10.4

9 A probability tree diagram shows two or more events and their probabilities. 10.4
10 If one event depends upon the outcome of another event, the two events are dependent

events. For example, taking a red ball from a bag of red and blue balls reduces the 
chance of taking another red ball. 10.5

11 A conditional probability is the probability of a dependent event. 
The probability of the second outcome depends on what has already happened in the 
first outcome. 10.5

12 Curly brackets { } show a set of values.
∈ means ‘is an element of’. An element is a ‘member’ of a set.
ℰ means the universal set – all the elements being considered. 10.6

Key points
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Ambition

4. Ambitious for every student 
The Maths Progress and Pearson Edexcel GCSE (9–1) Mathematics curricula are 
designed for every student: 

“…to be ambitious and to meet their need.”
Ofsted (May 2019) The education inspection framework, p. 9.  

	 Personalised curriculum level   
	 At KS3, the Core books allow for the mastery of key concepts – complemented 

by Support books for those students that require extra scaffolding, and Depth 
books for those students that can stretch their understanding a little further. 

	 At GCSE there are Foundation and Higher books, with crossover content 
clearly labelled.

14 Unit 11 Ratio and proportion

8 Problem-solving  There are 237 calories in 100 g of apple pie.
There are 125 calories in 100 g of custard.
Jaya has 80 g of apple pie and 120 g of custard for dessert.
Work out the total number of calories in Jaya’s dessert.

9 Reasoning  Washing powder comes in two sizes.
a Copy and complete to ­ nd the unit ratios.

i 

ii 

b Which gives more grams for £1 and so which size is the better buy?

10 Reasoning  Jenna can buy her favourite blend of coff ee in two 
diff erent pack sizes: 450 g for £12.60 or 300 g for £8.70.
a Work out the cost of 150 g of coff ee for each pack size.
b Which pack size is better value for money?
c Re� ect  There is more than one way to work out the better buy.

Show a diff erent method to work out which pack size is better value for money.

11 Reasoning  David can buy blackcurrant squash in two sizes: 
2 litres for £4.99 or 600 ml for £1.98. 
Which is better value for money?

First work out the calories in 
1 g of apple pie, then 80 g of 
apple pie.

Q8 hint

You can use the unitary method to work out which product gives better value for money.

Key point

1.3 kg for £4.40 2.6 kg for £6

WASHING
POWDERWASHING

POWDER

£4.40

£1

1.3 kg :

kg :
÷÷

£6

£1

2.6 kg :

kg :
÷÷

Choose a common factor of 
300 g and 450 g.

Q10c hint

Convert both to the same units.

Q11 hint

12 Brenda is going to buy 150 invitations.
Here is some information about the cost of the same 
invitations in two shops.

    

Brenda wants to buy the invitations as cheaply as possible.
Which shop should Brenda buy the 150 invitations from? 
You must show how you get your answer. (4 marks)

For Paper etc.
2 packs = 2 × £1.95
3 packs is the same price as 
2 packs.

Q12 hint

Read the question, then read 
any information given in boxes. 
Then read the question again.

Exam tip

Stationery for you
Pack of 25 invitations £3.19

Paper etc.
Pack of 10 invitations for £1.95

Buy 2 packs get 1 pack free

Exam-style question
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	 Personalised learning path   
	 Every curriculum concept is tested in a Check up assessment. Then, each 

Check up is mapped to strengthening support, or extension. This allows 
every student to follow a personalised path that fits with their individual 
level of understanding.

	 At GCSE: exam-style questions throughout   
	 Each lesson has exam-style questions similar to past paper questions, at 

appropriate levels, enabling all students to gain confidence in answering exam 
questions throughout their GCSE mathematics course, and at whatever level 
they may be working at.

99Unit 14 Multiplicative reasoning

6 Problem-solving  The price of a TV is £480 after 20% VAT 
is added.
What was the price before VAT was added?

8 Future skills  The value of a house increased by 5%. 
The house then had a value of £278 250. Work out the value of the house before the increase.

9 Problem-solving  Paul buys a phone that is reduced in price 
by 15%. He pays £297.50.
Matt sees a phone for £360. He has a voucher for a 20% 
reduction in price. He uses the voucher to pay for the phone. 
Who saves more money?

10 Future skills
a Katie earns £52 500 a year. The � rst £12 500 of her earnings is free of tax.

How much of her earnings must Katie pay tax on?
b She pays 20% income tax on the next £37 500. 

Work out how much tax this is per year.
c She then pays 40% income tax on the rest. 

Work out how much tax this is per year.
d Katie’s employer deducts the tax from Katie’s monthly pay. The same amount is deducted 

each month. How much tax does Katie pay each month?

11 Future skills  An investment ‘matures’ when the investment period (e.g. 5 years) ends.
Zidan invests £3200. When his investment matures he receives £3334.40.
Copy and complete the calculation to � nd the percentage increase in his investment.
Actual change = £3334.40 − £3200 = £u

   Percentage change =
actual change

  _____________  
original amount

× 100 = u_
3200

= u%

12 Problem-solving  Sam invests £1200. When her investment matures she receives £1281.60. 
Work out the percentage increase in her investment.

13 Problem-solving  Clara invests £2500. When her investment matures she receives £2420. 
Calculate the percentage decrease in her investment.

£ £480× 1.2

Q6 hint

7 In a sale, the normal price of a hat is reduced by 30%.
The sale price of the hat is £6.30.
Work out the normal price of the hat. (2 marks)

Exam-style question

If possible, check your answer. 
For example, decrease your 
answer by 30%. Do you get 
£6.30?

Exam tip

First work out the original price 
of Paul’s phone.

Q9 hint

40% of (£52 500 − − )

Q10c hint

You can calculate a percentage change using the formula

  percentage change =
actual change

  _____________  
original amount

× 100

Key point

Percentage increase and decrease, profit and loss can all be calculated using the formula for a 
percentage change.

Key point

Unit test
p.125
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61Unit 2 Algebra

Unit test
p.62

Sample student answers

The student is likely to get only 1 mark for this answer. Why?
Complete the answer for the full 2 marks.

The student is likely to get 0 marks for this answer. Why?
Write the correct answer for the full 2 marks.

1 Factorise fully 5x  2 − 45 (2 marks)

Exam-style question

5(x  2 − 9)

2 Make b the subject of       y2 = 3ab − x2   (2 marks)

Exam-style question

y2 = 3ab − x2

y2
_
3a

 = b − x2

b = 
y2
_
3a

 + x2

20 When an arithmetic sequence with common difference d is input into a 2-step function machine 
where the first step is ×p and the second step is +q, the output sequence has common 
difference p×d. 2.5

21 In a Fibonacci sequence the term-to-term rule is ‘add the two previous terms to get 
the next one’. 2.6

22 In a geometric sequence the terms increase (or decrease) by a constant multiplier. 2.6
23 A quadratic sequence has n  2 and no higher power of n in its nth term. 2.6
24 The second differences of a quadratic sequence, un = an  2 +bn+c, 

are constant and equal to 2a. 2.6
25 You can work out the nth term of a quadratic sequence in three steps.

Step 1  Work out the second differences.
Step 2  Halve the second difference to get the coefficient, a, of the n  2 term.
Step 3   Subtract the sequence an  2 from the given sequence. You may need to add 

a constant, or find the nth term of the remaining linear sequence.  2.6
26 To expand double brackets, multiply each term in one bracket by each term in the 

other bracket. 2.7
27 To square a single bracket, multiply it by itself, then expand and simplify.

(x + 1)  2 = (x + 1)(x + 1) = x  2 + 2x+ 1 2.7
28 A quadratic expression contains a term in x  2 but no higher power of x. 2.7

Key points
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	 At GCSE (Higher): a taste of A level   
	 Higher curriculum concepts are mapped to A level concepts, giving Higher students 

the opportunity to gain a ‘taste’ of what is required to work at A level standard. 

248 Unit 18 Vectors and geometric proof

6 ONM is a straight line.
⟶
ON = 2a + 3b  and  

⟶
OM = k(a + b) − 2a , where k is a 

scalar quantity.

a Rewrite  
⟶
OM  in the form (u−u)a +ub.

b Work out k.

c Find  
⟶
OM .

Since ONM is a straight 

line,  
⟶
OM  is a multiple of  

⟶
ON . 

Coeffi  cients of a and b are in the 
same ratio.

2_______

−
  =   3___  

Solve to work out k.

Q6b hint

7 OAP, OMB and ANB are 
straight lines.
AP =  1_2 OA
M is the midpoint of OB.
⟶
OA = 2a ⟶

OM = b
⟶
AN = k⟶

AB , where k is a scalar 
quantity.

  Given that MNP is a straight 
line, fi nd the value of k. (5 marks)

A

N

M

PO

B

Exam-style question

Look carefully at the information 
you are given. For example, 

MNP is a straight line, so  
⟶MP  is 

a multiple of  
⟶NP  and of  

⟶MN .

Exam tip

8 OAB is a triangle.
OPM and APN are straight lines.
M is the midpoint of AB.
⟶
OA = a ⟶

OB = b
OP : PM = 3 : 1
Work out the ratio ON : NB. (5 marks)A

N

M

P

O

B

Exam-style question

9 
⟶
OA = (

k
3k)  where k is a constant.

Given that  |⟶OA| = 4 √
_
5 , � nd the possible values of k.

10 
⟶
OB = (

1
m)  and  

⟶
OC = (

2m
1 ) , where O is the origin.

a Write  
⟶
BC  as a column vector.

b Given that   |⟶BC| = √
_
10 , � nd the possible values of m.

The magnitude,  |⟶OP| , of a 
vector  

⟶
OP = (

a
b)  is given by  

√
_

a2 +b2 .

Q9 hint

Apply your knowledge of vectors to the 
information given, then use other mathematical 
skills to solve the problem.

⟶
BC = ⟶

BO +⟶
OC =

(
−1
−m)+(

2m
1 ) =  ( )

Q10a hint

Use Pythagoras to write and 
solve a quadratic equation in m.

Q10b hintThis question requires a combination of diff erent 
mathematical skills – vector knowledge, 
Pythagoras’ theorem, quadratic equations – and 
is typical of the demands of A level questions.

Working towards A level
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