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1 Ratio and Proportion
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1.1 Writing Ratios
A ratio shows how much of one thing there is compared to another. 
Ratios are usually written in the form 𝑎 ∶ 𝑏.

If you are making orange squash and you mix one part orange to 
four parts water, then the ratio of orange to water will be 1 ∶ 4
(1 to 4).

The order in which a ratio is stated is important. Changing the order 
of the numbers in a ratio changes the proportions.
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Worked Example Your Turn
a) Write down the ratio of 

shaded circles to unshaded 
circles in the diagram below.

b) Write down the ratio of
White : Grey : Black
in the diagram below.

a) Write down the ratio of 
shaded circles to unshaded 
circles in the diagram below.

b) Write down the ratio of
White : Grey : Black
in the diagram below.
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Intelligent Practice
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Writing Ratios 
 

For each of the diagrams below: 
i Write down the ratio of shaded shapes to unshaded shapes 

ii Write down the ratio of unshaded shapes to shaded shapes 
iii Write down the fraction of shaded shapes 
iv Write down the fraction of unshaded shapes 

 
a  
 

b  

c  d  

e  f  

g  h  

 



1.2 Ratios to Fractions
Ratios can be used to show fractions and proportions of amounts.
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Worked Example Your Turn
The ratio of red balls to green 
balls in a bag is 2 ∶ 3. What 
fraction of the balls are red?

The ratio of red balls to green 
balls in a bag is 2 ∶ 5. What 
fraction of the balls are red?
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Fluency Practice
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Fluency Practice
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Intelligent Practice
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1) The ratio of red balls to green balls in a bag is 1 ∶ 3. What fraction of the balls are red?

2) The ratio of red balls to green balls in a bag is 1 ∶ 3. What fraction of the balls are green?

3) The ratio of red balls to green balls in a bag is 3 ∶ 1. What fraction of the balls are green?

4) The ratio of red balls to green balls in a bag is 4 ∶ 1. What fraction of the balls are green?

5) The ratio of red balls to green balls in a bag is 4 ∶ 1. What fraction of the balls are red?

6) The ratio of red balls to green balls in a bag is 8 ∶ 1. What fraction of the balls are red?

7) The ratio of red balls to green balls in a bag is 2 ∶ 1. What fraction of the balls are red?

8) The ratio of red balls to green balls in a bag is 4 ∶ 2. What fraction of the balls are red?

9) The ratio of red balls to green balls in a bag is 4 ∶ 4. What fraction of the balls are red?

10) The ratio of red balls to green balls in a bag is 1 ∶ 1. What fraction of the balls are red?

11) The ratio of red balls to green balls in a bag is 1 ∶ 1. What fraction of the balls are green?

12) The ratio of red balls to green balls in a bag is 1 ∶ 5. What fraction of the balls are green?

13) The ratio of red balls to green balls to blue balls in a bag is 1 ∶ 5 ∶ 2. What fraction of the balls 
are green?

14) The ratio of red balls to green balls to blue balls in a bag is 1 ∶ 5 ∶ 2. What fraction of the balls 
are red?

15) The ratio of red balls to green balls to blue balls in a bag is 3 ∶ 5 ∶ 2. What fraction of the balls 
are red?

16) The ratio of red balls to green balls to blue balls in a bag is 9 ∶ 15 ∶ 6. What fraction of the 
balls are red?



Extension
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1.3 Equivalent Ratios
If you are making orange squash and you mix one part orange to 
four parts water, then the ratio of orange to water will be 1 ∶ 4
(1 to 4).

If you use 1 litre of orange, you will use 4 litres of water (1 ∶ 4).
If you use 2 litres of orange, you will use 8 litres of water (2 ∶ 8).
If you use 10 litres of orange, you will use 40 litres of water
(10 ∶ 40).

These ratios are all equivalent:
1 ∶ 4 = 2 ∶ 8 = 10 ∶ 40

Both sides of the ratio can be multiplied or divided by the same 
number to give an equivalent ratio.
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Worked Example Your Turn
All of the ratios below are 
equivalent.

Complete the gaps below:

1 ∶ 3

___ ∶ 6

___ ∶ 12

24 ∶ ___

___ ∶ 36

___ ∶ 3.6

All of the ratios below are 
equivalent.

Complete the gaps below:

1 ∶ 4

___ ∶ 8

___ ∶ 16

12 ∶ ___

___ ∶ 12

___ ∶ 1.2
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Worked Example Your Turn
All of the ratios below are 
equivalent.

Complete the gaps below:

2 ∶ 3

___ ∶ 9

___ ∶ 18

24 ∶ ___

___ ∶ 54

___ ∶ 0.54

All of the ratios below are 
equivalent.

Complete the gaps below:

2 ∶ 5

___ ∶ 15

___ ∶ 30

24 ∶ ___

___ ∶ 0.6

___ ∶ 4.8
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Worked Example Your Turn
All of the ratios below are 
equivalent.

Complete the gaps below:

3 ∶ 2 ∶ 4

___ ∶ 4 ∶ ___

___ ∶ 8 ∶ ___

24 ∶ ___ ∶ ___

2.4 ∶ ___ ∶ ___

All of the ratios below are 
equivalent.

Complete the gaps below:

3 ∶ 2 ∶ 5

___ ∶ 4 ∶ ___

___ ∶ 8 ∶ ___

24 ∶ ___ ∶ ___

2.4 ∶ ___ ∶ ___
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Equivalent Ratios
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1.4 Simplifying Ratios
Ratios can be fully simplified just like fractions. To simplify a ratio, 
divide all of the numbers in the ratio by the same number until 
they cannot be divided any more.
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Worked Example Your Turn
Simplify:
a) 25 ∶ 30
b) 45 ∶ 75
c) 15 ∶ 20 ∶ 35
d) 150cm ∶ 1m

Simplify:
a) 42 ∶ 35
b) 24 ∶ 60
c) 16 ∶ 32 ∶ 72
d) 450g ∶ 1.3kg
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Fluency Practice
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Intelligent Practice
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Simplify:

1)   10 ∶ 16

2)   16 ∶ 10

3)   8 ∶ 10

4)   4 ∶ 5

5)   4.5 ∶ 5

6)   32 ∶ 24

7)   32 ∶ 48

8)   64 ∶ 96

9)   64 ∶ 96 ∶ 20

10)  128 ∶ 96 ∶ 40

11)   *+
*,

12)   50p ∶ £1.50

13)   -
*+

14)   *,
.+

15)   /..+

16)   50 cm ∶ 1.5 m

17)   60 minutes ∶ 1 hour

18)   ,00+

19)   600 seconds ∶ 2.5 minutes

20)   28 ∶ 42 ∶ 28

21)   10𝑎 ∶ 16𝑎

22)   10𝑎 ∶ 16𝑏

23)   10𝑎. ∶ 16𝑎

24)   50p ∶ £2.70

25)   32𝑎𝑏 ∶ 16𝑏𝑐

26)   32𝑏𝑎 ∶ 16𝑐𝑏

27)   1.5 km ∶ 400 m

28)   30𝑎.𝑏 ∶ 18𝑏.𝑎

29)   18𝑎/𝑏. ∶ 24𝑏0𝑎.

30)   18𝑎/𝑏. ∶ 24𝑏0𝑎. ∶ 21𝑎𝑐



Maths Venns

Page 21



Maths Venns
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Maths Venns

Page 23



Maths Venns
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1.5 n:1 and 1:n Ratios
In order that a ratio is written in the form 1 ∶ 𝑛 we must make the 
left hand side equal to one.

In order that a ratio is written in the form 𝑛 ∶ 1 we must make the 
right hand side equal to one.
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Worked Example Your Turn
The diagram below shows a 
number of circles and triangles.

a) Write the ratio of circles to 
triangles in the ratio 1 ∶ 𝑛.

b) Write the ratio of circles to 
triangles in the ratio 𝑛 ∶ 1.

The diagram below shows a 
number of circles and triangles.

a) Write the ratio of circles to 
triangles in the ratio 1 ∶ 𝑛.

b) Write the ratio of circles to 
triangles in the ratio 𝑛 ∶ 1.
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Worked Example Your Turn
a) Write the ratio 2 ∶ 5 in the 

ratio 1 ∶ 𝑛.

b) Write the ratio 2 ∶ 5 in the 
ratio 𝑛 ∶ 1.

a) Write the ratio 4 ∶ 5 in the 
ratio 1 ∶ 𝑛.

b) Write the ratio 4 ∶ 5 in the 
ratio 𝑛 ∶ 1.
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Fluency Practice
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Maths Venns
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1.6 Ratio in Different Forms
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Worked Example Your Turn
𝑎 ∶ 𝑏
7 ∶ 1

𝑎 as a fraction of the whole:

𝑎 as a fraction of 𝑏:

In the form 1 ∶ 𝑛

In the form 𝑛 ∶ 1

𝑎 ∶ 𝑏
8 ∶ 1

𝑎 as a fraction of the whole:

𝑎 as a fraction of 𝑏:

In the form 1 ∶ 𝑛

In the form 𝑛 ∶ 1
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Fill in the Gaps
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1.7 Combining Ratios
Sometimes it will be the case that we are given two ratios and 
asked to combine the ratios to make one ratio. We are only able to 
combine ratios if one of the components is present in both of the 
ratios. If this is the case, we can combine the ratios by making the 
value for the component that appears in both of the ratios the 
same. We make the value for the component that appears in both 
of the ratios the lowest common multiple of the current values for 
that component in the two separate ratios. After we have made the 
values for the component that appears in both of the ratios the 
same, we can combine the ratios. 
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Worked Example Your Turn
The ratio of 𝑎 ∶ 𝑏 is 2 ∶ 3.
The ratio of 𝑏 ∶ 𝑐 is 1 ∶ 4.
What is the ratio of 𝑎 ∶ 𝑐?

The ratio of 𝑎 ∶ 𝑏 is 2 ∶ 5.
The ratio of 𝑏 ∶ 𝑐 is 1 ∶ 4.
What is the ratio of 𝑎 ∶ 𝑐?
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Intelligent Practice
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1) The ratio of 𝑎 ∶ 𝑏 is 1 ∶ 2. The ratio of 𝑏 ∶ 𝑐 is 2 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

2) The ratio of 𝑎 ∶ 𝑏 is 1 ∶ 2. The ratio of 𝑏 ∶ 𝑐 is 2 ∶ 4. What is the ratio of 𝑎 ∶ 𝑐?

3) The ratio of 𝑎 ∶ 𝑏 is 3 ∶ 2. The ratio of 𝑏 ∶ 𝑐 is 2 ∶ 4. What is the ratio of 𝑎 ∶ 𝑐?

4) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 2. The ratio of 𝑏 ∶ 𝑐 is 2 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

5) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 1. The ratio of 𝑏 ∶ 𝑐 is 1 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

6) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 6. The ratio of 𝑏 ∶ 𝑐 is 6 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

7) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 3. The ratio of 𝑏 ∶ 𝑐 is 6 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

8) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 2. The ratio of 𝑏 ∶ 𝑐 is 6 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

9) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 1. The ratio of 𝑏 ∶ 𝑐 is 6 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

10) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 1. The ratio of 𝑏 ∶ 𝑐 is 5 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

11) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 2. The ratio of 𝑏 ∶ 𝑐 is 5 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

12) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 3. The ratio of 𝑏 ∶ 𝑐 is 5 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

13) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 6. The ratio of 𝑏 ∶ 𝑐 is 10 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

14) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 4. The ratio of 𝑏 ∶ 𝑐 is 10 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

15) The ratio of 𝑎 ∶ 𝑏 is 4 ∶ 2. The ratio of 𝑏 ∶ 𝑐 is 5 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

16) The ratio of 𝑎 ∶ 𝑏 is 3 ∶ 2. The ratio of 𝑏 ∶ 𝑐 is 5 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

17) The ratio of 𝑎 ∶ 𝑏 is 3 ∶ 5. The ratio of 𝑏 ∶ 𝑐 is 2 ∶ 3. What is the ratio of 𝑎 ∶ 𝑐?

18) The ratio of 𝑎 ∶ 𝑏 is 9 ∶ 5. The ratio of 𝑏 ∶ 𝑐 is 2 ∶ 9. What is the ratio of 𝑎 ∶ 𝑐?



Worked Example Your Turn
There are red, yellow and blue counters in 
a bag. Find the ratio Red : Yellow : Blue if

(a) The ratio of Red : Yellow is 1 ∶ 2 and 
the ratio of Yellow : Blue is 2 ∶ 3.

(b) The ratio of Red : Yellow is 1 ∶ 5 and 
the ratio of Yellow : Blue is 10 ∶ 7.

(c) The ratio of Red : Yellow is 1 ∶ 3 and 
the ratio of Yellow : Blue is 8 ∶ 5.

There are red, yellow and blue counters in 
a bag. Find the ratio Red : Yellow : Blue if

(a) The ratio of Red : Yellow is 1 ∶ 3 and 
the ratio of Yellow : Blue is 3 ∶ 4.

(b) The ratio of Red : Yellow is 2 ∶ 5 and 
the ratio of Yellow : Blue is 10 ∶ 3.

(c) The ratio of Red : Yellow is 2 ∶ 5 and 
the ratio of Yellow : Blue is 7 ∶ 1.
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Fluency Practice
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Intelligent Practice
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1) The ratio of red to blue is 2 ∶ 3, the ratio of blue to green is 3 ∶ 5, what is the ratio of red to 
green?

2) The ratio of red to blue is 2 ∶ 3, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 
to green?

3) The ratio of red to blue is 4 ∶ 6, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 
to green?

4) The ratio of red to blue is 8 ∶ 12, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 
to green?

5) The ratio of red to blue is 9 ∶ 12, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 
to green?

6) The ratio of red to blue is 12 ∶ 9, the ratio of blue to green is 6 ∶ 10, what is the ratio of red 
to green?

7) The ratio of red to blue is 12 ∶ 10, the ratio of blue to green is 6 ∶ 10, what is the ratio of 
red to green?

8) The ratio of red to blue is 12 ∶ 10, the ratio of blue to green is 15 ∶ 10, what is the ratio of 
red to green?

9) The ratio of red to blue is 120 ∶ 100, the ratio of blue to green is 150 ∶ 100, what is the 
ratio of red to green?

10) The ratio of red to blue is !" :
!
#, the ratio of blue to green is !# ∶

!
$, what is the ratio of red to 

green?

11) The ratio of red to blue is !" :
!
#, the ratio of blue to green is !" :

!
$, what is the ratio of red to 

green?

12) The ratio of red to blue is 𝑥 ∶ 𝑦, the ratio of blue to green is 𝑦 ∶ 𝑧, what is the ratio of red to 
green?

13) The ratio of red to blue is 𝑥 ∶ 𝑦, the ratio of blue to green is 3𝑦 ∶ 4𝑧, what is the ratio of red 
to green?

14) The ratio of red to blue is 𝑥 ∶ 19, the ratio of blue to green is 17 ∶ 𝑦, what is the ratio of red 
to green?

15) If 𝑦 and 𝑧 are prime, what is the ratio of red to blue is 𝑥 ∶ 𝑦, the ratio of blue to green is 𝑧 ∶
𝑤, what is the ratio of red to green?



Extension
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1.8 One Part Given
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Worked Example Your Turn
Anju and Kieran share some 
money in the ratio 5 ∶ 2. Anju 
receives £30. How much does 
Kieran receive?

Anju and Kieran share some 
money in the ratio 5 ∶ 3. Anju 
receives £30. How much does 
Kieran receive?
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Fluency Practice
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Intelligent Practice
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1) Claire and John share some money in the ratio 3 ∶ 2. Claire receives 
£18. How much does John receive?

2) Claire and John share some money in the ratio 6 ∶ 4. Claire receives 
£18. How much does John receive?

3) Claire and John share some money in the ratio 3 ∶ 2. Claire receives 
£36. How much does John receive?

4) Sandy and Mark share some sweets in the ratio 1 ∶ 4. Mark receives 
48 sweets. How many does Sandy receive?

5) Sandy and Mark share some sweets in the ratio 1 ∶ 9. Mark receives 
18 sweets. How many does Sandy receive?

6) George and Joe share some sweets in the ratio 1 ∶ 9. Joe receives 
18 sweets. How many sweets are shared in total?

7) George and Joe share some sweets in the ratio 7 ∶ 9. Joe receives 
18 sweets. How sweets are shared in total?

8) Huda, Nicole and Bethan share some sweets in the ratio 7 ∶ 8 ∶ 9. 
Huda receives 14 sweets. How many sweets do Nicole and Bethan 
each receive?

9) A piece of wood is split into three pieces into the ratio 7 ∶ 8 ∶ 9. The 
smallest piece of wood is 21cm. Work out the length of the other two 
pieces.

10) A piece of wood is split into three pieces into the ratio 3 ∶ 6 ∶ 5. The 
smallest piece of wood is 21m. Work out the total length of the 
wood.

11) Three angles are in the ratio 3 ∶ 6 ∶ 5. The largest angle is 72°. Could 
these be the angles of a triangle?

12) Four angles are split in the ratio 3 ∶ 6 ∶ 5 ∶ 2. The smallest angle is 
45°. Could these four angles meet at a point?



Extension
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1.9 Difference Given

Page 46



Worked Example Your Turn
Zach and Olivia share some 
money in the ratio 2 ∶ 5. Olivia 
receives £30 more than Zach. 
How much do they each 
receive?

Zach and Olivia share some 
money in the ratio 2 ∶ 5. Olivia 
receives £15 more than Zach. 
How much do they each 
receive?
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Fluency Practice
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Intelligent Practice
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1) Tony and Luke share some money in the ratio 3 ∶ 7. Luke receives 
£20more than Tony. How much do they each receive?

2) Tony and Luke share some money in the ratio 3 ∶ 7. Luke receives 
£10more than Tony. How much do they each receive?

3) Katy and Becky share some money in the ratio 2 ∶ 1. Katy receives 
£10more than Becky. How much do they each receive?

4) The ratio of boys to girls in a class is 2 ∶ 1. There are 8more boys than 
girls. How many boys and girls in the class?

5) There are blue, red and yellow counters in a bag in the ratio 3 ∶ 2 ∶ 1. 
There are 6more blue counters than red counters. How many 
counters are there in total?

6) There are blue, red and yellow counters in a bag in the ratio 9 ∶ 6 ∶ 3. 
There are 6more blue counters than red counters. How many 
counters are there in total?

7) There are blue, red and yellow counters in a bag in the ratio 9 ∶ 6 ∶ 3. 
There are 18 more blue counters than red counters. How many 
counters are there in total?

8) A flapjack is made of oats, butter and syrup in the ratio 7 ∶ 2 ∶ 5. A 
recipe requires 180g more syrup than butter. How many grams of 
oats should I use?

9) A flapjack is made of oats, butter and syrup in the ratio 7 ∶ 1 ∶ 5. A 
recipe requires 180g more syrup than butter. How many grams of 
oats should I use?

10) A flapjack is made of oats, butter and syrup in the ratio 9 ∶ 1 ∶ 5. A 
recipe requires 140g more oats than butter. How many grams of 
flapjack will the recipe make in total?



Extension
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1.10 Total Given
Lots of things in everyday life are shared in ratios. Money is shared, 
liquids are mixed and teams are assigned using ratios.
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Worked Example Your Turn
Divide 30 in the ratio 2 ∶ 3 Divide 45 in the ratio 8 ∶ 1
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Fluency Practice
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Intelligent Practice
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1) Share 20 in the ratio 2 ∶ 3

2) Share 20 in the ratio 3 ∶ 2

3) Share 20 in the ratio 4 ∶ 1

4) Share 40 in the ratio 4 ∶ 1

5) Share 40 on the ratio 8 ∶ 2

6) Share 40 in the ratio 8 ∶ 12

7) Share 40 in the ratio 10 ∶ 6

8) Share 40 in the ratio 5 ∶ 3

9) Share 40 in the ratio 1 ∶ 4 ∶ 3

10) Share 40 in the ratio 5 ∶ 1 ∶ 2

11) Jarvis and Damon share sweets in the ratio 2 ∶ 3. Jarvis gets 4 sweets, how many does 
Damon get?

12) Share 30 in the ratio 1 ∶ 2

13) Justine and Brett share sweets in the ratio 7 ∶ 3.  Brett gets 30 sweets, how many does  
Justine get?

14) Liam and Noel share some money in the ratio 1 ∶ 5. Noel gets £25, how many does Liam get?

15) Share £9 in the ratio 1 ∶ 5

16) Mark and Gaz share some money in the ratio 7 ∶ 4.  Gaz gets £30, how many does Mark get?

17) Crispin and Louise share sweets in the ratio 2 ∶ 5. Louise gets 60 more than Crispin. How 
many does Crispin get?

18) Tommy and Thom share sweets in the ratio 7 ∶ 9. Tommy gets 80 less than Thom. How many 
does Tommy get?

19) Share 180° in the ratio 2 ∶ 3 ∶ 5

20) Richard and Tjinder share money in the ratio 4 ∶ 9. Tjinder gets £24more than Richard. How 
much money did they get altogether?

21) Tim and Mark share some money in the ratio 4 ∶ 5. Tim gets £25, how many does Mark get?

22) Share 360° in the ratio 7 ∶ 5 ∶ 4 ∶ 2
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1.11 Review and Problem Solving
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Worked Example Your Turn
Jenny and Ben share £12 in the 
ratio 2 ∶ 1

Jenny’s amount:

Ben’s amount:

Jenny gets ____ more

Jenny gets  ?
?

of the whole

Jenny and Ben share £12 in the 
ratio 3 ∶ 1

Jenny’s amount:

Ben’s amount:

Jenny gets ____ more

Jenny gets  ?
?

of the whole
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Fill in the Gaps
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Fill in the Blanks

Page 62

Fill In The Blanks…  
Dividing in a Ratio 

 

Amount Ratio Number 
of Parts 

Amount 
per Part 

First 
Share 

Second 
Share 

£50 4 : 1 5 £10 £40 £10 

£100 3 : 2 5 £20   

£100 3 : 7 10    

£100 1 : 4     

£60 2 : 1     

£60 5 : 1     

£60 5 : 7     

£72 7 : 5     

£48 3 : 5     

  :   £5 £25 £15 

  :  7  £100 £75 

£20  :  10   £6 

£90  :  9  £20  

£64 5 :   £8   

  : 1   £35 £7 

 3 :  8  £7.50  
 



Angles and Ratio
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Review
Anna and Bob shared some money in the ratio 3 ∶ 5.
a) If the total shared was £120, what else can you work out?
b) If Anna received £120, what else can you work out?
c) If Bob received £120, what else can you work out?
d) If Bob received £120 more than Anna, what else can you work 

out?
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1.12 Scale Drawings
Scale drawing allows us to draw large objects on a smaller scale 
while keeping them accurate.

All scale drawings  must  have a scale written on them.  Scales are 
usually expressed as ratios.

The ratio 1cm : 100cm means that for every 1cm on the scale 
drawing the length will be 100cm in real life.
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Worked Example Your Turn
A map is scaled down so that 
5 centimetres on the map 
represents a real distance of 1
kilometre. On the map, the 
distance between two points is 
41 cm. Work out the real 
distance between these two 
points.

A map is scaled down so that 
4 centimetres on the map 
represents a real distance of 
1 kilometre. On the map, the 
distance between two points is 
14 cm. Work out the real 
distance between these two 
points.
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Worked Example Your Turn
A map is scaled down so 
that 5 centimetres on the map 
represents a real distance of 
1 kilometre. On the map, the 
distance between two points is 
41 cm. Work out the scale of 
the map in the form 1 ∶ 𝑛. 

A map is scaled down so that 
4 centimetres on the map 
represents a real distance of 
1 kilometre. On the map, the 
distance between two points is 
14 cm. Work out the scale of 
the map in the form 1 ∶ 𝑛. 
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Scale Drawings
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Scale Stars
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1.13 Direct Proportion
Two things are directly proportional if they in the same ratio.

Can you suggest variables that might be directly proportional?

• Speed and distance travelled (if you double your speed, you 
double the distance travelled).

• Total cost and quantity purchased.

• Length of steel rod and weight.
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Worked Example Your Turn
(a) I buy 8 pens for £1.84. How 

much is 1 pen?

(b) If 8 pens cost £1.12, how 
much are 12 pens?

(a) I buy 6 pens for £1.62. How 
much is 1 pen?

(b) If 6 pens cost £1.14, how 
much are 8 pens?
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Fluency Practice
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Extension
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Worked Example Your Turn
4 rulers cost £32.

(a) How much does 1 ruler 
cost?

(b) How much do 5 rulers cost?

8 rulers cost £32.

(a) How much does 1 ruler 
cost?

(b) How much do 5 rulers cost?
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Intelligent Practice
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1) 2 pens cost £30.
How much does 1 pen cost?

2) 2 rulers cost £30.
How much does 1 ruler cost?

3) 4 rulers cost £30.
How much does 1 ruler cost?

4) 4 rulers cost £60.
How much does 1 ruler cost?

5) 6 rulers cost £90.
How much does 1 ruler cost?

6) 60 rulers cost £90.
How much does 1 ruler cost?

7) 60 rulers cost £9.
How much does 1 ruler cost?

8) 60 rulers cost £9.
How much do 2 rulers cost?

9) 60 rulers cost £9.
How much do 20 rulers cost?

10) 40 rulers cost £9.
How much do 20 rulers cost?

11) 20 rulers cost £9.
How much do 40 rulers cost?

12) 5 rulers cost £2.25.
How much do 40 rulers cost?

13) 15 rulers cost £2.25.
How much do 40 rulers cost?

14) 15 rulers cost £2.25.
How much do 7 rulers cost?

15) 15 rulers cost £2.25.
How much do 45 rulers cost?

16) 𝑛 rulers cost £2.25.
How much do 3𝑛 rulers cost?

17) 3𝑛 rulers cost £2.25.
How much do 𝑛 rulers cost?

18) 𝑥 rulers cost £𝑦.
How much do 𝑛 rulers cost?



1.14 Best Buys
Proportion calculations can be used to decide which items in a shop 
offer the best value. Many items sold in supermarkets show a price 
per item and a price per 100g or per kg. This lets people compare 
products and get the best value for money.

Proportion calculations must be used to compare the cost of items. 
This makes either their cost or their size the same so comparisons 
can be made. It is generally easier to make the size of the items the 
same but how this is done can vary depending on the numbers that 
are used.
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Worked Example Your Turn
A pack of 4 pens in shop 𝐴 costs 
£1.32. A pack of 5 pens in shop 
𝐵 costs £1.60. Which pack is 
better value for money?

A pack of 5 pens in shop 𝐴 costs 
£1.20. A pack of 4 pens in shop 
𝐵 costs £1. Which pack is better 
value for money?
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Extension
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1.15 Recipes
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Worked Example Your Turn
A recipe for making 12 muffins 
requires ingredients including: 
300g flour
150g sugar
ml milk

(a) How much sugar is needed 
to make 4 muffins?

(b) How much flour is needed to 
make 18 muffins?

A recipe for making 10 muffins 
requires ingredients including: 
240g flour
g sugar
ml milk

(a) How much flour is needed to 
make 2 muffins?

(b) How much milk is needed 
to make 25 muffins?
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Fluency Practice
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Extension
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Extension
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Worked Example Your Turn
5 People

100g egg 
50g pork
10g sugar
20g carrots

How much ingredients do I need 
for 10 People?

10 People

100g egg 
50g pork
10g sugar
20g carrots

How much ingredients do I need 
for 15 People?

Page 89



Worked Example Your Turn
5 People

100g egg 
50g pork
10g sugar
20g carrots

How much ingredients do I need 
for 7 People?

10 People

100g egg 
50g pork
10g sugar
20g carrots

How much ingredients do I need 
for 7 People?
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Intelligent Practice
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1)   How much ingredients do I need for 8 People?

5 People
120g egg 
60g pork
10g sugar
40g carrots

2)   How much ingredients do I need for 8 People?

6 People
120g egg 
60g pork
12g sugar
48g carrots

3)   How much ingredients do I need for 8 People?

7 People
140g egg 
63g pork
21g sugar
42g carrots

4)   How much ingredients do I need for 28 People?

14 People
140g egg 
60g pork
10g sugar
40g carrots

5)   How much ingredients do I need for 21 People?

14 People
140g egg 
60g pork
10g sugar
40g carrots



1.16 Exchange Rates
The currency of the United Kingdom is the British pound, or pound 
sterling. When we refer to foreign currency, we mean the money 
that a different country uses such as baht in Thailand or rupees in 
India.

Not all currencies have the same value. We use exchange rates to 
convert from one currency to another.

Exchange rates are published in newspapers and online where the 
pound is matched against various currencies.
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Worked Example Your Turn
The exchange rate for Pound to 
Yen in June 2020 was 1 ∶ 132

How much would I get in return 
for exchanging:

(a)   £10
(b)   ¥660

The exchange rate for Pound to 
Yen in June 2020 was 1 ∶ 132

How much would I get in return 
for exchanging:

(a)   £20
(b)   ¥6600
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Extension
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Extension
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Worked Example Your Turn
$12 = £9

Work out the value of $5 in £

$5 = £9

Work out the value of $12 in £
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Intelligent Practice
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1) Given $8 = £1
Work out the value of $2 in £

2) Given $2 = £1
Work out the value of $8 in £

3) Given $3 = £1
Work out the value of $8 in £

4) Given $6 = £4
Work out the value of $8 in £

5) Given $12 = £8
Work out the value of $4 in £

6) Given $1.20 = £1
Work out the value of $4 in £

7) Given $2.40 = £4
Work out the value of $4 in £

8) Given $0.60 = £1
Work out the value of $4 in £

9) Given $0.61 = £1.01
Work out the value of $4.01 in £

10) Given $6.1 = £1.01
Work out the value of $4.01 in £

11) Given £101 = $6.1
Work out the value of £4.01 in $

12) Given $𝑥 = £8
Work out the value of $7 in £

13) Given $8 = £𝑥
Work out the value of $7 in £

14) Given $8 = £7
Work out the value of $𝑥 in £



1.17 Review and Problem Solving
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Proportion Bursts
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Proportion bursts 
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Money Exchange
Jesse decides to sell the 198 dollars he had left over from a holiday. 
Comparing rates in a few places, he opts for the highest rate of 1.8
(dollars to the pound) rather than the lowest, of 1.5. Too late, he 
realises his mistake. How much did he lose out?

Page 106



2 Algebra Recap
• We tend to use single lower case letters for variables, either 

using the English alphabet or using the Greek alphabet.

• An algebraic 𝑥 is written using two back to back 𝑐’s. Do NOT 
write it as a × symbol.

• Do NOT include the multiplication sign, for example 3 × 𝑝 = 3𝑝

• Write division as fractions, for example 3 ÷ p = "
#

• Write numbers first in products, for example 𝑝 × 3 = 3𝑝

• Write letters in products in alphabetical order, for example 
4 × 𝑞 × 𝑟 × 𝑝 = 4𝑝𝑞𝑟

• 1𝑥 is written simply as 𝑥
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2.1 Definitions
• Variable is a letter used to represent an unknown number.

• Coefficient is the number in front of a variable.

• Constant is a number that cannot change its value.

• Term is either a constant, a variable or a constant multiplied by 
a variable.

• Expression is terms and operators (+ and −) grouped together.
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Worked Example Your Turn
Write down the following for 
the expression:

2𝑥 − 4𝑦 − 9

Variables:

Coefficient of 𝑥:

Coefficient of 𝑦:

Constant:

Terms:

Write down the following for 
the expression:

−2𝑎 + 4𝑏 + 9

Variables:

Coefficient of 𝑎:

Coefficient of 𝑏:

Constant:

Terms:
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Worked Example Your Turn
Write down the following for 
the expression:

2𝑥$ − 4𝑥𝑦 − 9

Variables:

Coefficient of 𝑥$:

Coefficient of x𝑦:

Constant:

Terms:

Write down the following for 
the expression:

−2𝑎𝑏 + 4𝑏$ + 9

Variables:

Coefficient of 𝑎𝑏:

Coefficient of 𝑏$:

Constant:

Terms:
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Intelligent Practice
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Question Variables Coefficients Constant Terms

3𝑥 − 9

3𝑥 + 4𝑦 − 9

3𝑥 − 4𝑦 − 9

3𝑥 − 4𝑦 + 9

−3𝑥 − 4𝑦 + 9

9 − 3𝑥 − 4𝑦

9 − 3𝑎 − 4𝑏

3𝑎! − 4𝑏! + 9

3𝑎! − 4𝑎 + 9

3𝑎! − 4𝑎

3𝑎! − 4

3𝑎𝑏 − 4

3𝑎𝑏 − 4𝑎

3𝑎𝑏 − 4𝑎 − 5𝑏

3𝑎!𝑏 − 4𝑎 − 5𝑏

3𝑎𝑏! − 4𝑎 − 5𝑏

3𝑎𝑏! − 4𝑎𝑏 − 5𝑏

3𝑎𝑏! − 4𝑎!𝑏 − 5𝑏

3𝑎𝑏! − 4𝑎!𝑏 − 5𝑎𝑏

3𝑎𝑏! − 4𝑎!𝑏 − 5𝑎𝑏 − 6



2.2 Forming Expressions
Unscramble the words below to make synonyms of the operations.
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Forming Expressions
‘Four more than a number’

𝑛 + 4

This letter does not have to be 𝑛. It could be any letter or symbol. 
People often use 𝑥. We could write J+ 4. We are not going to, 
though. That would be silly.

Write the following sentences algebraically:

• A number add 6

• A number add 10

• A number subtract 10

• 8 subtract a number
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Forming Expressions
‘Four lots of a number’

4𝑛

We do not tend to use the × symbol in algebra. Instead we write 
things next to each other to show multiplication. 

Write the following sentences algebraically:

• A number multiplied by 6

• A number multiplied by 10

• 𝑎 multiplied by 𝑏

• 4𝑎 multiplied by 𝑏

• 2𝑎 multiplied by 2𝑏
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Forming Expressions
‘A number divided by 5’

𝑛
5

We tend not to use ÷ in expressions. We use fraction notation 
(writing a division as a fraction). 

Write the following sentences algebraically:

• A number divided by 6

• 6 divided by a number

• A number divided by 6 + 𝑎

• 6 − 𝑎 divided by a number
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Worked Example Your Turn
Write an algebraic expression 
for each of the following:

3 more than 𝑎

5 less than 𝑎

𝑏 multiplied by 𝑎

𝑏 multiplied by 𝑎 then squared

Write an algebraic expression 
for each of the following:

3 less than 𝑎

𝑎 more than 5

𝑏 divided by 𝑎

𝑏 divided by 𝑎 then squared
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Intelligent Practice
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Write an algebraic expression for each of the following:

1)   7 more than 𝑥

2)   7 less than 𝑥

3)   9 less than 𝑥

4)   9 lots of 𝑥

5)   19 lots of 𝑥

6)   𝑥 divided by 19

7)   𝑥 shared between 19

8)   𝑥 less than 19

9)   𝑥 less than 3

10)  𝑥 less than 𝑦

11)  𝑥 more than 𝑦

12)  𝑥 multiplied by 𝑦

13)  𝑥 divided by 𝑦

14)  𝑥 divided by 3

15)  𝑥 divided by 3 and then add 2

16)  𝑥 divided by 3 and then subtract 2

17)  𝑥 lots of 3 and then subtract 2

18)  𝑥 lots of 3 and then squared

19)  𝑥 lots of 3 squared

20)  𝑥 squared and then multiply by 3
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Forming Expressions in Context
Often you will be asked to take a ‘real life’ scenario and turn into 
mathematical code. For instance

Gummy rings cost 2p per gram, fried eggs cost 3p per gram, 
gummy snakes cost 4p per gram. 

Find an expression for the total cost of 𝑥 grams of rings, 𝑦 grams of 
eggs and 𝑧 grams of snakes.

2𝑥 + 3𝑦 + 4𝑧

Notice that the coefficent of 𝑥 (the number in front of 𝑥) stands for 
the price of the rings, not the number of them. 
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Writing Algebraically 

 Write the calculation in numbers  Write the expression in algebra 

Ex Becky begins a game with 12 marbles. She wins 3 and 

loses 5. How many marbles does she have at the end of 

the game? 

12 + 3 – 5 = 10 

 Becky begins a game with 𝑥 marbles. She wins 𝑦 and 

loses 𝑧. How many marbles does she have at the end of 

the game? 

𝒙 + 𝒚 − 𝒛 
 

1 In a class of 30 children, 10 have a sister. How many 

children don’t have a sister? 

 

 

 In a class of 𝑎 children, 𝑏 have a sister. How many 

children don’t have a sister? 

 

2 There were 30 questions in a spelling test. Megan got 

25 correct. How many did she get wrong? 

 

 

 There were 𝑥 questions in a spelling test. Megan got 𝑦 

correct. How many did she get wrong? 

 

3 Lucy went on a journey, going 65 miles by train, 4 miles 

by bus, and 3 miles on foot. How far did she travel? 

 

 

 Lucy went on a journey, going 𝑥 miles by train, 𝑦 miles 

by bus, and 𝑧 miles on foot. How far did she travel? 

 

4 Mark buys 3 chocolates bars, each costing 25p. How 

much does he spend on chocolate bars? 

 

 

 Mark buys 𝑎 chocolates bars, each costing 𝑏 pence. 

How much does he spend on chocolate bars, in pence? 

 

5 Nihal is 11 years old. His sister is 5 years older. How old 

is his sister? 

 

 

 Nihal is 𝑥 years old. His sister is 𝑦 years older. How old 

is his sister? 

 

6 Maddie has 4 cards. Emma has 10 times as many. How 

many cards does Emma have? 

 

 

 Maddie has 𝑎 cards. Emma has 𝑏 times as many. How 

many cards does Emma have? 

 

7 Aisha went shopping with £5. She spent £2.50 on a toy 

and £1 on a bag of sweets. How much did she have 

left? 

 

 

 Aisha went shopping with 𝑥 pounds. She spent 𝑦 

pounds on a toy and 𝑧 pounds on a bag of sweets. 

How much did she have left, in pounds? 

 

8 Apples cost 15p and bananas cost 10p. Jacob buys 2 

apples and 3 bananas. How much does he spend? 

 

 

 Apples cost 𝑎 pence and bananas cost 𝑏 pence. Jacob 

buys 𝑥 apples and 𝑦 bananas. How much does he 

spend, in pence? 

 

9 How far will a car go in 4 hours at 30 miles per hour? 

 

 

 How far will a car go in 𝑡 hours at 𝑣 miles per hour? 

10 Daniel is 12 years old. Anna is twice as old as Daniel. 

Grace is three years younger than Anna. How old is 

Grace? 

 

 Daniel is 𝑑 years old. Anna is 𝑐 times as old as Daniel. 

Grace is 𝑏 years younger than Anna. How old is Grace? 

 

 



2.3 Collecting Like Terms
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Definition
Two or more terms, each with
the same variables, to the
same power or with the same
function applied.

Characteristics
• Any variables must be

identical.
• If variables are multiplied,

the order listed does not
matter.

• If powers or functions are
used, then the same
power or function must be
used.

Examples
• 2𝑥 and 3𝑥
• 2𝑦 and 3𝑦
• 5 and −2
• 𝑑 and 3𝑑
• 2𝑦$ and 3𝑦$

• −2𝑦$ and 3𝑦$

• $
"
𝑥 and %

&
𝑥

• 3𝑎% and 5𝑎%

• "
&
𝑎$𝑏 and '

&
𝑎$𝑏

• 3𝑎𝑏 and 5𝑎𝑏
• 3𝑏𝑎 and 5𝑎𝑏
• 3 𝑥 and 5 𝑥

Non Examples
• 2𝑥 and 3𝑦
• 2𝑦 and 3𝑦$

• 5𝑥$ and 6𝑥"

• 3𝑎 and 5𝑏
• 3𝑎$𝑏 and 5𝑎𝑏$
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3𝑎 3𝑎 Like Unlike

𝑎 2𝑎 Like Unlike

2𝑎 2𝐴 Like Unlike

−3𝑎 2𝑎 Like Unlike

4𝑎 4𝑏 Like Unlike

3𝑎 3𝑎$ Like Unlike

2𝑎$ 7𝑎$ Like Unlike

−3𝑎$ 7𝑎$ Like Unlike

2𝑎$ 2𝑎($ Like Unlike

2) 𝑎$ Like Unlike

𝑥 𝑥 Like Unlike

3𝑝 𝑝 Like Unlike

𝑥$ 3𝑥$ Like Unlike

𝑥$ 2𝑥 Like Unlike

−3 𝑥 27 𝑥 Like Unlike

7𝑎 7𝑏 Like Unlike



Worked Example Your Turn
Simplify:

𝑎 − 𝑏 + 𝑎 + 𝑏

3𝑎 + 2𝑏 − 𝑎 + 𝑏

Simplify:

𝑎 + 𝑏 − 𝑎 + 𝑏

3𝑎 − 2𝑏 + 𝑎 + 𝑏
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Simplify:

1)   𝑎 + 𝑎 + 𝑎 + 𝑎

2)   𝑎 + 𝑏 + 𝑎 + 𝑎

3)   𝑎 + 𝑏 + 𝑎 + 𝑏

4)   𝑎 + 𝑏 + 𝑎 − 𝑏

5)   𝑎 + 𝑏 − 𝑎 − 𝑏

6)   𝑎 − 𝑏 − 𝑎 − 𝑏

7)   6𝑎 − 𝑏 − 𝑎 − 𝑏

8)   6𝑎 + 𝑏 − 𝑎 − 𝑏

9)   6𝑎 + 5𝑏 − 𝑎 − 𝑏

10)  6𝑎 + 5𝑏 − 4𝑎 − 𝑏

11)   6𝑎 + 5𝑏 − 4𝑎 − 3𝑏

12)   6𝑎 − 5𝑏 − 4𝑎 − 3𝑏

13)   6𝑎 − 5𝑏 − 4𝑎 + 3𝑏

14)   6𝑎 − 5𝑏 + 4𝑎 + 3𝑏

15)   −6𝑎 − 5𝑏 + 4𝑎 + 3𝑏

16)   −6𝑎 − 5𝑏 − 4𝑎 + 3𝑏

17)   −6𝑎 − 5𝑏 − 4𝑎 − 3𝑏

18)   −6𝑎 − 5 − 4𝑎 − 3

19)   −6𝑎𝑏 − 5 − 4𝑎𝑏 − 3

20)   −5 − 6𝑎𝑏 − 3 − 4𝑎𝑏

Extension

6𝑎 + 5𝑏 − 4𝑎𝑏 + 3 − 3𝑎 + 4𝑏 − 5𝑎𝑏 + 6



Extension
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a) Simplify 𝑎 − 2𝑎 + 3𝑎 − 4𝑎 + 5𝑎 − 6𝑎 +⋯+ 49𝑎 − 50𝑎
b) What happens if the signs switch?
c) Simplify 𝑎 − 2𝑎 + 3𝑎 − 4𝑎 + 5𝑎 − 6𝑎 +⋯+ 99𝑎 − 100𝑎
d) What generalisations can you make for 𝑛 terms?



Worked Example Your Turn
Simplify:

3𝑎$ + 2𝑏$ − 𝑎$ + 𝑏$

3𝑎$ − 2𝑎𝑏$ + 𝑎$ + 𝑎𝑏$

Simplify:

3𝑎$ − 2𝑏$ + 𝑎$ + 𝑏$

3𝑎$ + 2𝑎𝑏$ − 𝑎$ + 𝑎𝑏$
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Simplify:

1)   𝑎$ + 𝑏$ + 𝑎$ + 𝑏$

2)   6𝑎$ + 𝑏$ + 𝑎$ + 𝑏$

3)   6𝑎$ + 5𝑏$ + 𝑎$ + 𝑏$

4)   6𝑎$ + 5𝑏$ + 4𝑎$ + 𝑏$

5)   6𝑎$ + 5𝑏$ + 4𝑎$ + 3𝑏$

6)   6𝑎$ + 5𝑏$ − 4𝑎$ + 3𝑏$

7)   6𝑎$ + 5𝑏$ − 4𝑎$ − 3𝑏$

8)   6𝑎$ − 5𝑏$ − 4𝑎$ − 3𝑏$

9)   6𝑎$ − 5𝑏 − 4𝑎$ − 3𝑏

10)  6𝑎$ − 5𝑎𝑏 − 4𝑎$ − 3𝑎𝑏

11)   6𝑎$ − 5𝑎𝑏 − 4𝑎$ − 3𝑏𝑎

12)   6𝑎$ − 5𝑎$𝑏 − 4𝑎$ − 3𝑎$𝑏

13)   6𝑎$ − 5𝑎$𝑏 − 4𝑎$ + 3𝑎$𝑏

14)   6𝑎$ − 5𝑎$𝑏 − 4𝑎$ + 3𝑎𝑏$

15)   6𝑎$ − 5𝑎𝑏$ − 4𝑎$ + 3𝑎𝑏$

16)   −6𝑎$ − 5𝑎𝑏$ − 4𝑎$ + 3𝑎𝑏$

17)   −6 − 5𝑎𝑏$ − 4 + 3𝑎𝑏$

18)   −6𝑎 − 5𝑎𝑏$ − 4𝑎 + 3𝑎𝑏$

19)   −6𝑎𝑏 − 5𝑎𝑏$ − 4𝑎𝑏 + 3𝑎𝑏$

20)   −6𝑎$𝑏 − 5𝑎𝑏$ − 4𝑎$𝑏 + 3𝑎𝑏$

Extension

6𝑎! + 5𝑏! − 4𝑎!𝑏 + 3𝑎𝑏! − 2𝑎!𝑏! + 1 − 𝑎! + 2𝑏! − 3𝑎!𝑏 + 4𝑎𝑏! − 5𝑎!𝑏! + 6



Fluency Practice
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2.4 Multiplying Terms
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Worked Example Your Turn
Simplify:

3𝑥 × 5

3𝑥 × 5𝑥

3𝑥 × 5𝑦

3𝑥$𝑦 × 5𝑥𝑦$

Simplify:

6𝑥 × 2

6𝑥 × 2𝑥

6𝑥 × 2𝑦

6𝑥𝑦$ × 2𝑥$𝑦
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Fluency Practice
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Intelligent Practice
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Simplify:

1)   3 × 𝑥

2)   𝑥 × 3

3)   𝑥 × 𝑦

4)   𝑥 × 𝑥

5)   2𝑥 × 𝑥

6)   2𝑥 × 3

7)   3𝑥 × 2

8)   3𝑥 × 2𝑦

9)   6𝑥 × 4𝑦

10)  8𝑥 × 3𝑦

11)   8𝑥$ × 3𝑦

12)   8𝑥$ × 3𝑥

13)   8𝑥$ × 3𝑥𝑦

14)   8𝑥" × 3𝑦

15)   8𝑥"𝑦 × 3𝑥𝑦

16)   8𝑥"𝑦 × 3𝑥𝑦"

17)   8𝑥"𝑦 × 3𝑥𝑦"𝑧

18)   8𝑥𝑦" × 3𝑥𝑦𝑧"

19)   12𝑧𝑦" × 2𝑧𝑦𝑥"

20)   12𝑧$𝑦" × 2𝑧$𝑦$𝑥"



2.5 Dividing Terms
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Worked Example Your Turn
Simplify:

15𝑥 ÷ 5

15𝑥$ ÷ 5𝑥

15𝑥𝑦 ÷ 5𝑦

15𝑥"𝑦" ÷ 5𝑥𝑦$

Simplify:

12𝑥 ÷ 2

12𝑥$ ÷ 2𝑥

12𝑥𝑦 ÷ 2𝑦

12𝑥"𝑦" ÷ 2𝑥$𝑦
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Intelligent Practice
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Simplify:

1)   6𝑥 ÷ 2

2)   6𝑥 ÷ 3

3)   6𝑥 ÷ 3𝑥

4)   *+
"+

5)   *+,
"+

6)   *+,
",

7)   *+
,

",

8)   *+
,

",,

9)   *+
,

"+,

10)  *+
,,,

"+,

11)  *+
-,,

"+,,

12)   '$+
-,,

*+,,

13)   '$+
,,

*+-,,

14)   '$+
,,

%+-,,

15)   '$+
,,

%+.,/

16)   %+
,,

'$+.,/

17)   %+
,,

-+.,/

18)   %+
,,,.

-+.,/

19)   %+
,,,.

-+.,/.,

20)   %.
,,,+

-+.,/.,
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2.6 Algebraic Order of Operations
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Algebraic Order of Operations 

Example 

Simplify          

Multiplication first:                     
Addition second:                       
 

 

Simplify these expressions 

1.          2.         

3.          4.        

5.         6.        

7.          8.          

9.             10.          

11.               12.              

13.              14.            

15.              16.            

17.               18.            

19.          20.           

21.                   22.          

23.              24. 
         
     

 

25. 
       

            
  26.                   



Algebraic Order of Operations
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Where required, insert brackets to make these identities true. 

Example                     9 

1.                     

2.                        

3.                      

4.                        

5.                         

6.                   

7.                           

8.                                    
 

 

Spot the mistake 

Identify the errors in these solutions. Can you see how they arrived at their answers? Which one is 

correct? 

 

 

 

 

 

 

 

 

 

 

 

 

 

4a + 2a x 7 – 4 

= 6a x 3 

= 18a 
4a + 2a x 7 – 4 

= 6a x 7 - 4 

= 42a – 4 

4a + 2a x 7 – 4 

= 4a + 14a – 4 

= 18a – 4 

= 14a 

4a + 2a x 7 – 4 

= 4a + 2a x 3 

= 4a + 6a 

= 10a 

4a + 2a x 7 – 4 

= 4a + 14a – 4 

= 18a - 4 



2.7 Index Laws
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𝑥" × 𝑥!
= 𝑥 × 𝑥 × 𝑥 × 𝑥 × 𝑥
= 𝑥#

𝑥" × 𝑥"
= 𝑥 × 𝑥 × 𝑥 × 𝑥 × 𝑥 × 𝑥
= 𝑥$

𝑥" × 𝑥%
= 𝑥&

𝑥" × 𝑥'
= 𝑥"('

𝑥) × 𝑥'
= 𝑥)('

𝑥# ÷ 𝑥

=
𝑥#

𝑥
=
𝑥 × 𝑥 × 𝑥 × 𝑥

𝑥
= 𝑥%

𝑥# ÷ 𝑥!

=
𝑥#

𝑥!

=
𝑥 × 𝑥 × 𝑥 × 𝑥

𝑥 × 𝑥
= 𝑥"

𝑥# ÷ 𝑥"

=
𝑥#

𝑥"
= 𝑥!

𝑥# ÷ 𝑥'

=
𝑥#

𝑥'
= 𝑥#*'

𝑥) ÷ 𝑥'

=
𝑥)

𝑥'
= 𝑥)*'

𝑦" + = 𝑦"

𝑦" ! = 𝑦" × 𝑦" = 𝑦 × 𝑦 × 𝑦 × 𝑦 × 𝑦 × 𝑦 = 𝑦$

𝑦" " = 𝑦" × 𝑦" × 𝑦" = 𝑦 × 𝑦 × 𝑦 × 𝑦 × 𝑦 × 𝑦 × 𝑦 × 𝑦 × 𝑦 = 𝑦,

𝑦" % = 𝑦+!

𝑦" # = 𝑦+#

𝑦" ' = 𝑦"'

𝑦) ' = 𝑦)'



Worked Example Your Turn
Simplify:

𝑦'' × 𝑦&

6𝑦" × 2𝑦&

𝑦& ÷ 𝑦$

8𝑦" ÷ 2𝑦

𝑦" /

3𝑦% $

Simplify:

𝑥& × 𝑥($

7𝑥& × 8𝑥("

𝑦& ÷ 𝑦%

15𝑦" ÷ 3𝑦

𝑦/ -

5𝑦% "
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Simplify:

1)   𝑦'" × 𝑦%

2)   6𝑦'" × 5𝑦%

3)   𝑦'" ÷ 𝑦%

4)   40𝑦'" ÷ 8𝑦%

5)   𝑦'" %

6)   3𝑦'" %

7)   7𝑦% ÷ 𝑦$

8)   7𝑦% × 𝑦$

9)   7𝑦% $

Simplify:

10)   2𝑥/ × 5𝑥%

11)   12𝑦& × 5𝑥%

12)   12𝑦& ÷ 6𝑦%

13)   12𝑦& ÷ 12𝑦(%

14)   12𝑦& $

15)   12𝑦(" $

16)   12𝑦(" ÷ 4𝑦$

17)   12𝑦(" ÷ 4𝑦($

18)   12𝑦(" × 4𝑦($



Worked Example Your Turn
Simplify:

𝑎* × 𝑎%

𝑎$

4𝑎*𝑏" $

8𝑎&𝑏"

4𝑎𝑏/

Simplify:

𝑎* × 𝑎(%

𝑎$

2𝑎*𝑏" %

12𝑎$𝑏"

4𝑎𝑏/
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Simplify:

1)   )
- × )0

).

2)   ).

)- × )0

3)   +.

)- × )0

4)   '$+.

$)- × ")0

5)   '$+.

$+- × "+0

6)   2𝑥" × 3𝑥&

7)   2𝑥"𝑦$ × 3𝑥&𝑦$

8)   12𝑥*𝑦$ × 3𝑥&𝑦$

9)   12𝑥*𝑦$ ÷ 3𝑥&𝑦$

Simplify:

10)   '$+
.,,

"+0,,

11)   '$+
.,1

"+0,,



2.8 Review and Problem Solving
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Powers of y Eliminator
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Powers of y eliminator 

© www.teachitmaths.co.uk 2014 22255 Page 1 of 2 

Simplify the 31 calculations below, crossing out the corresponding squares in the grid.  
When you have finished, the remaining squares will reveal a message. 
 
 

y6 C y13 Y y100 A y7 0 3y12 R y75 B

2y4 T y20 Y 1 A y22 U y29 H y11 S

y15 I y4 E y18 A y9 P y33 T y19 U

y21 R y16 Q 2y2 C y28 E y5 X y26 I 

y64 N y3 R y24 K y2 Y y32 B y23 H

y D y8 M y17 I 2y8 A y30 G y27 G

y10 H y12 J 4y3 W y14 F y36 T y31 S
 
 

1. y3 × y2 12. y7 ÷ y6 23. y4(y28 ÷ y2) 

2. y5 × y6 13. y16 ÷ y8 24. y3 + 3y3 

3. y7 × y2 14. y15 × y9 25. y3(y25 ÷ y5) 

4. y3 × y16 15. (y16)2 26. y × y29 × y3 

5. (y2)2 16. y8 × y9 × y12 27. 2(y2)4 

6. (y3)5 17. y0 × y0 28. 3(y4)3 

7. (y4)5 18. y × y10 × y20 29. y0 × (y10)10 

8. (y7)2 19. y0 × y2 30. y0(y32 ÷ y16) 

9. (y5)15 20. y × (y7)9 31. y4 + (y2)2 

10. y8 ÷ y2 21. y2 + y2   

11. y16 ÷ y4 22. y28 ÷ y2   
 



Raising a Power to a Power
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Ta
sk

1
–

Ra
isi

ng
 a

po
w

er
to

a
po

w
er

Ex
te

ns
io

n 
–

Ca
n 

yo
u 

cr
ea

te
 q

ue
st

io
n/

flo
w

ch
ar

t o
f y

ou
r o

w
n?

3"
!
"

3"
×
"!

"

3"
! ×
3"

!

3×
3×
"!
×"

!
9"

#

Ex

3"
!
"
=
9"

#

5'
$
"

1

5'
$
"
=
___
__

2*
$ ×
2*

$ ×
2*

$

2

___
__
=
___
__

2!
×
"%

!
3

___
__
=
___
__
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Ta
sk

 2
 –

Ra
isi

ng
 a

 p
ow

er
 to

 a
 p

ow
er

Ex
te

ns
io

n 
–

Ca
n 

yo
u 

cr
ea

te
 q

ue
st

io
n/

flo
w

ch
ar

t o
f y

ou
r o

w
n?

7"
$ '

"
7"
×
"$

" ×
'&

7"
$ '
×7
"$
'

7×
7×
#!
×#

! ×
$×
$

49
"'
'"

Ex

7"
$ '

"
=
49
"'
'"

10
*"
/%

"
4

10
*"
/%

"
=
___
__

3&
'"
×3
&'

" ×
3&
'"

5

___
__
=
___
__

2%
×
""

% ×
'%

6

___
__
=
___
__


