
Mathematics Mastery 
Maths Pack 3 

Exercises 

Week 10 - 15



Percentages
Week 10 Lesson 1: Percentage number line 

1. Copy the number line below and place the numbers shown onto it.

2. Write the numbers below in percentage form.

a) b) 0.5 c) 0.8 d) 

e) 0.15 f) g) h) 

3. Write down two different numbers that lie between  and 40%. 
4. Write your answers to question 3 in a different form (e.g. fraction, percentage,

decimal).
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2
1 
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3
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2

5
25% 



5. Write down the numbers missing from the boxes on the number lines in fraction,
percentage and decimal form.

a) 

b) 

6. Write down the number that is halfway between:

a)  and 75% b) 0.8 and 100% c)  and 120% 

d) 0.5 and e) 140% and f) 0.1 and 100%

7. Place the numbers below into the two groups shown.

 

Questions for depth: 

1. Decide if the fractions below are greater than or less than 55%. Explain how you
know.

2. Place the four numbers from question 1 above in ascending order.

3. Look at your list of numbers from question 2 above. Write numbers in percentage
form that lie between the numbers in ascending order.

1
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0.8 120% 

Numbers < 45% Numbers > 45% 
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Week 10 Lesson 2: Tenths, hundredths and thousandths 

1. The 100-squares below each represent 1.
What numbers are represented by the shaded sections. Write your answers as
fractions, decimals and percentage.

 

2. The 100-square below represents 1.
Look at the two students’ statement. Do you agree with either of the students?
Explain why or why not.

a) b) c) 

The diagram shows 55% 

No, I can see it’s more 
than that, it must be 56% 



3. Look at the table below. The first row has been completed as an example.
Copy and complete the remainder of the table.

Fraction Different 
equivalent 

fraction 

Sum of tenths, 
hundredths and 

thousandths 

Decimal Percentage 

3

5

60

100

6

10
+

0

100
+

0

1000
0.6 60% 

1

10
+

0

100
+

5

1000

13

20

12.5% 

918

1000

0

10
+

3

100
+

7

1000

4. The images below show a ‘zoomed in’ view of part of a number line. Write down the
numbers that lie at points A-D as shown.

5. Write your answers to question 4. as percentages.

Questions for depth: 

1. Complete the number cards below to form numbers that lie between D and E in
question 4 above.

2. Put your answers to question 1 in ascending order.

0.03 0.04 

0.033 0.034

A B 

C D E 

10 000 2000 3000 4000 5000



Week 10 Lesson 3: Converting fractions and percentage 

1. Write the fractions below as percentages.

a) b) c) d) 

e) f) g) h) 

i) j) k) l) 

2. Write the percentages below as fractions in their simplest form.

a) 30% b) 80% c) 85% d) 45%

e) 12% f) 66. 6̇% g) 125% h) 120%

3. Match each fraction card with a percentage card. Complete the cards where
necessary.

4. Put the fraction cards from question 3 in descending order.

1

8

1

3

8

1

4

1

3

2

___% 

20% 

37.5% 

12.5% 

66. 6̇% 

25% 



5. One student is trying to explain their approach for writing  in percentage form. 
Draw a diagram (e.g. a bar model) to help explain.

6. Decide if the statements below are true or false.

a) = 225% b) = 400% c) > 200%

d) > 300% e) > 200% f) > 200%

7. Decide if the numbers in each box are the same or different. Explain how you know.

 

 

8. Choose from the 0-9 digit cards to complete the equivalent fraction and percentage
frame in five different ways. You may use the digit cards more than once.

Questions for depth: 

1. How many solutions to question 8 are there if you can only use each digit card once?
2. How many solutions to question 8 are there if you only have the number cards 0, 1,

2, 3, 5, 6 and can use them only once each?

I know that  is equivalent to 60% because 
one fifth is equivalent to 20% 

I don’t understand. You need a fraction in 
the form 

?
 to write it as a percentage. 

4

5
 ,    0.8 ,     80% 

400%  ,     4 ×  100 , 
28

7

9

4
 ,     0.25 × 9 ,    2.25% 

3

8
 ,    3 ×  12.5%  ,   1.25 

a) b) 

c) d) 

1 
3 

9 

7 

6 

8 

2 

5 
4 0 



Week 10 Lesson 4: Percentages of quantities I 

1. Write the percentages below as fractions in their simplest form:

a) 50% b) 10% c) 40%

d) 65% e) 15% f) 12.5%

2. Calculate:

a) 30% of £50 b) 60% of 150 cm c) 85% of 250 kg

3. Match each bar model to a calculation. Complete the bar models and calculations.

4. Re-write the calculation cards from question 2 as fraction calculations. E.g.:

75% of 300 =  × 300 



5. Look at Phil’s statement below. Explain why he is wrong. You can draw a diagram to
help.

6. Find the odd one out in each set below. Explain how you know it doesn’t fit the set.

a) 

b) 

c) 

7. Match up the pairs of equivalent calculations from the cards below.

8. Complete the equations below

a) 20% × 15% =  ____% of 0.05 b) × 15% = ____% of  

c) 87.5% × =  ×  ____% d) 0.6 ×  ____ =  of  ____% 

Questions for depth: 

1. Write the following expressions in the form 𝒂% of 𝒏.

To find 10% of a quantity I divide by 10, so: 

 To find 5% I must divide by 5;

 To find 25% I must divide by 25.

25% of 60 16% of 100 25% of 64 

40% × 60 20% of 120 80% × 40 

62.5% × 𝑛  of 𝑛 × 𝑛 

1

2
× 0.5 × 3𝑛 

2

5
×

1

2
× 𝑛 

3

2
×

1

3
 × 𝑛 −

𝑛

8



Week 11 Lesson 1: Percentage of quantities II 

1. Find the missing numbers for each bar model:

2. Calculate:

3. Identify the missing numbers on the number lines:

Use the number lines to find 35% of 180 and 45% of 180 in two different ways. 

Concept Corner 

We can use _________ _____________ in order 
to find other more complex values.  

For example: 

50% of 180 =   180 ÷ ____ = ____  5% of 180 =   90÷ ____ = ____ 

So … 55% of 180 = _____ + _____ = 99 

90 percentages 

9 easier 

a) 20% of 150 b) 80% of 150 c) 10% of 75

d) 60% of 75 e) 25% of 132 f) 75% of 132

2 10 9 

90 



4. Copy and complete each strategy for finding  75% of 144:

5. Find three different ways to calculate:

 

6. Identify the missing numbers on the double number lines:

Questions for depth: 

1. Find the dimensions of a rectangle in each case:

a) The width is 32 cm and is 80% of the length

b) The perimeter is 56 cm and the width is 30% of the length

c) The area is   49 cm  and the width is 25% of the length

a) 65% of 300 b) 120% of 300 c) 150% of 300 d) 99% of 300



Week 11 Lesson 2: Decimal multipliers I 

1. Copy and complete the following:

2. 

3. Place the calculations in ascending order:

Concept Corner 

Writing percentages in ____________ notation can 
be used to find percentages of amounts.  

e.g.

23% decimal 

17.02 0.23 

74 



4. Copy and complete the following:

5. Draw your own double number lines for the calculations in Q2.

6. 

Find: 

a) the largest possible number

b) smallest possible number

Questions for depth: 

1. Using the template in Q6 find

a) the closest value to:

b) Every possible integer solution



Week 11 Lesson 3: Decimal multipliers II 

1. Copy and complete the following:

2. Copy and complete the following:

7. Place the calculations in ascending order:

Concept Corner 

We use ______________ ______________ when calculating 
percentages of amounts above 100%.  

e.g.

105% decimal 

86.1 1.05 

82 multipliers 



3. Copy and complete the following:

4. Draw your own double number lines for the calculations in Q2.

5. 

Find: 

a) the largest possible number

b) smallest possible number

Questions for depth: 

1. Using the template in Q6 find

a) the closest value to:

b) Every possible integer solution



Concept Corner 

We can increase or decrease quantities 
by a  _____________________. 

E.g. to increase 200 by 20% :

 20% of 200 = 40 200 + 40 = 240 
OR 

 120% = 1.2 200 × 1.2 = 240 

Week 11 Lesson 4: Percentage change 

1. Match each statement to the correct multiplier:

 

2. Copy and complete both methods for the following:

percentage 

72 1.2 

0.8 56 

Increase by 70% 

0.3 

Decrease by 30% 

1.3 

Increase by 30% 

0.7 

Decrease by 70% 

1.7 



3. Draw a double number line to illustrate your solutions:

a) 

b) Without a calculator, work out following estimates for the calculations in a).

c) Which estimate is closest?

4. Create four percentage change problems that have an answer of :

5. How many ways can you complete the following?

Questions for depth: 

1. Use a calculator to test the following conjectures:

Increasing a value by 30% then 
decreasing that by 30% has no 

net effect.  

Increase £60 by 24% Decrease £115 by 29% 

Increase £80 by 17% Decrease £275 by 42% 

Increase £60 by 25% 

Increase £80 by 15% 

Decrease £115 by 30% 

Decrease £275 by 40% 

 Increasing by 20% and then 
increasing that by 10% is the 

same a increasing by 30%. 



Ratio and Proportion 

Week 12 Lesson 1: Groups 

1. Asif puts in 2 sweets and Sally puts in 5 sweets to make a group.

a) How many sweets are there in the group?
b) If they make 10 of the same groups, how many sweets will Asif put in?
c) If they make 24 of the same groups, how many sweets will Sally put in?
d) If they make 50 of the same groups, how many sweets will Asif and Sally put in?

2. I make groups of grey and white counters in the ratio 3:4

a) How many grey counters are there in 2 groups?
b) How many white counters are there in 5 groups?
c) How many counters in total are there in 10 groups?
d) How many grey counters and white counters are there in 100 groups?

Concept Corner 

We can describe the _____________ between two or more 
quantities by comparing them with each other. 

e.g.
“For every 1 biscuit Kevin gets, Lindsay gets 5 biscuits.”

“For every 2 sweets Tamila gets, Drew gets 3 sweets” 

This allows us to work 
out new information: 

relationship 

2 

10 8 

1.5 

15 

6 



3. I make a group of green and yellow counters with 11 counters in total.
Which of these could be the ratio of green counters to yellow counters?

2:9 11:1 1:1 0:11 7:4

Explain your answer (s).

4. Yau Lee and Tom make groups of sweets in the ratio 7:3.

State which of the following are true or false:

a) They make five groups and Yau Lee uses 12 sweets.
b) They make 10 groups and Tom uses 30 sweets.
c) They make 20 groups and use 200 sweets altogether.
d) With 4 groups the ratio of Yau Lee’s to Tom’s sweets is 11:7.

5. Jaya saves £4 a month. Asha saves £9 a month. Dean saves £7 a month.
They put the money together to give to charity.
How much will they have altogether after one year?

6. A bowl of fruit has 3 apples, 2 oranges and 6 bananas.

a) Maja sells 18 bowls like this at the market. How many bananas did she sell?
b) If she sold 18 apples, how many bowls did she sell?
c) If she sold 12 bowls how many pieces of fruit did she sell in total?

7. A bowl of fruit contains 3 apples, 2 oranges and 6 bananas.

a) Maja sells 𝑛 bowls like this at the market. How many bananas did she sell?
b) If she sold 𝑛 apples, how many bowls did she sell?
c) If she sold 𝑛 bowls, how many pieces of fruit did she sell in total?

Question for depth: 

1. Sean sets out furniture for an event. Each group has 2 tables and 9 chairs.

a) What will Sean need for a total of 80 people?
b) Explain your answer and any choices you made.

2. Sean sets out furniture for an event. Each group has 2 tables and 𝑛 chairs.

a) Write an expression for the number of groups Sean will need for 80 people.
b) Find out how many tables Sean will need for different values of 𝑛, such as with a

table.

 

𝒏 Groups Tables 
4 20 40 
5 ___ ___ 
6 ___ ___ 
… … … 



Week 12 Lesson 2: In the Same Ratio 

1. This paint is mixed to make orange.

Which of these will make the same shade of orange?

a) 2 litres red, 3 litres yellow.
b) 5 litres red, 8 litres orange.
c) 6 litres red, 15 litres yellow.
d) 20 cl red, 50 cl yellow.

2. Find matching pairs of drink that tastes the same:

3. I mix 12 litres of yellow paint and 6 litres of blue paint to make green.
I need more of the same colour.
I have 8 litres more yellow.

How much more blue paint should I use?

Concept Corner 

Two quantities are said to be in the same ratio,  
if there is an equivalent _____________ relationship 
between them. 

e.g. 2 litres of red and 5 litres of white are in the same
_______ as 5 litres of red and 12.5 litres of white.

 5 = _____ × 𝟐. 𝟓 

 12.5 = _____ × 𝟐. 𝟓 

2 ratio 

5 multiplicative 

2 litres red 

5 litres yellow 

12 litres yellow 

6 litres blue 

30 cl squash, 12 cl water 

3 litres squash, 1 litre water   

40 cl squash, 160 cl water 

13 litres squash, 13 litres water 

60 cl squash, 80 cl water 

20 cl squash, 80 cl water 

50 cl squash, 50 cl water 

6 litres squash, 8 litres water 

10 litres squash, 4 litres water 

120 cl squash, 40 cl water 



4. I mix 2 litres of squash with 3 litres of water.
I need more that tastes the same.

a) How much squash should I mix with 9 litres of water?

b) How much water should I mix with 40cl of squash?

c) How much total drink will I make if I use 6 pints of water

5. Pink paint is made with red and white in the ratio 4:3
Fill in the table. Each line makes the same colour of pink.

Red White Total 
8 litres 

15 litres 
10 litres 

28 litres 

6. Complete each statement:

a) The ratio of squash to water is 1:4. I mix 8 litres of squash ….. ………. of water. 

b) The ratio of blue to to white is 5:3. I mix 100 cl of blue ….. of white. 

c) The ratio of squash to water is ….. : …... I mix 2 litres of squash 7 litres of water. 

d) The ratio of yellow to red is …. : 5. I mix 4 litres of yellow 10 litres of red. 

Questions for depth: 

1. A company makes 1 litre bottles of ready mixed drink. It is made up of squash and
water.

You have to make up three varieties with different strengths. Each has twice as
much squash as the previous one.

You can choose how much to start with.

Say how much water and squash will be needed for each version when they make a
5 litre bottle.



64

Week 12 Lesson 3: Equivalent Ratios 

1. Squash and water are mixed in the following ratios to make a drink.

Which drinks will taste the same?

a) 4:10 b) 3:8 c) 9:24 d) 10:25

2. Make sets of three equivalent ratios:

3. Copy each bar and fill in the ratios:

a)

b) 

c) 

Concept Corner 

If the proportion between the ____________  is 
constant, then the ratios are __________________. 

In the above example, the ratios are proportional and the _______________ of 
proportionality is _____. 

2: 3 

4: 6 

10: 15 

7: 2 

21: 6 

140: 40 

1: 8 

0.5: 4 

7: 56 
5: 4 

45: 36 

0.5: 0.4 

6: ….

…. :25 

3: …. 

…. :1 

…. :56 

10: …. 

3 equivalent 

ratios constant 



4. Light green paint is mixed with green:white as 2: 5.
Make ratios to show:

a) The white paint needed for 12 units of green.

b) The green paint needed for 12  units of white. 

c) The white paint needed for 1 unit of green.

d) The green paint needed for 1 unit of white.

5. Copy and complete the table filling in the gaps in the ratios and unit ratios

Ratio Unit Ratio 
4:8 ….. :1 
6:2 ….. : ….. 

…. :3 2.5:1 
12:10 ….. : ….. 

6. I have 5 yellow counters and 7 green counters.

a) What is the ratio yellow:green?

b) What fraction of the counters are yellow?

c) What fraction of the counters are green?

d) What is the unit ratio yellow:green?

e) What is the unit ratio green:yellow?

Questions for depth: 

1. I split a line in the ratio black:white as 4:8.

Explain what each of these numbers could represent in the bar.

1

2
      2 

1

3

2

3

8 4 



Week 12 Lesson 4: Rule of four 

1. Timu and Shantelle divide up sweets. Find matching sets:

2. Lots of the same groups of yellow and red counters are put in a bag.
Fill these in:

a)  b)   c)
Group Bag 

Yellow 4 100 

Red 5 

Concept Corner 

If two quantities are in the same ratio then there are 
two relationships I can use to find a missing value. 

e.g. Yellow and red counters are in the ratio 2:5.

There are 100 yellow counters in the bag. 

There are 250 red counters in the bag. 

250 = 5 × ____ 

250 = 100 × _____ 

2.5 

250 
50 

3: 5 

12 sweets, 20 sweets 

45 sweets, 75 sweets 

7: 2 

14 sweets, 4 sweets 

56 sweets, 16 sweets 9: 1 

81 sweets, 9 sweets 18 sweets, 2 sweets 

4: 3 

12 sweets, 9 sweets 68 sweets, 51 sweets 

Group Bag 

Yellow 3 18 

Red 24 

Group Bag 

Yellow 15 

Red 7 35 

Group Bag 

Yellow 2 100 

Red 5 ______ 

× 2.5 

× 50 



3. Two bottles of drink taste the same.

a) Fill in the grid.
b) What is the ratio of squash to water?
c) How much bigger is bottle 2?

4. A large tin of light green paint (green and white
mixed) is 5 times the size of a small tin.

a) Fill in the grid.

b) What is the ratio of green to white?

5. Both strips are 1.5cm high. Dark is 5 times
longer. The area of the light strip is shown.

a) What are the dimensions of the light strip?
b) What is the area of the dark strip?

6. I make an enlargement of my photo that is 20cm wide.

a) How high is it?

b) What is the scale factor of the
enlargement?

c) What is the ratio height:width?

Question for depth: 

1. Andy says that a ratio of 2:3 means the same as having  and  of something. 

Fatima says it is  and . 

Who do you agree with and why? 

Squash Water 

Bottle 1 20 cl 

Bottle 2 60 cl 45 cl 

Small Large 

Green 8 l 

White 30 l 

4.8cm 

6.4cm 

12cm² 



Week 13 Lesson 1: Ratio and proportion in geometry I 

1. In each pair of triangles, one is an enlargement of the other. For each pair:
i) State the ratio between the side lengths AB and BC
ii) State the constant of proportionality between triangle ABC and triangle DEF
iii) Find the length of side DE

a) 

b) 

c) 

Concept Corner 

Ratio and proportion can be seen in geometric contexts. 

The diagram shows a triangle that has been ___________ 
by a scale factor of 3.5. 

The ratio between the side lengths AB and BC is 2:3 
The _______ between the side length DE and EF is also 2:___. 

The constant of _________________ between 
the two triangles is 3.5. 

3 enlarged 

ratio 7 

proportionality 

2 𝑐𝑚 

3 𝑐𝑚 

___ 𝑐𝑚 

10.5 𝑐𝑚 

𝐴 𝐵 

𝐶 

𝐷 𝐸 

𝐹 

4 𝑐𝑚 

2 𝑐𝑚 
10 𝑐𝑚 

?  𝑐𝑚 

𝐴 𝐵 

𝐶 

𝐷 𝐸 

𝐹 

4 𝑐𝑚 

5 𝑐𝑚 
10 𝑐𝑚 

?  𝑐𝑚 

𝐴 𝐵 

𝐶 

𝐷 𝐸 

𝐹 

?  𝑐𝑚 

𝐴 

𝐵 

𝐶 

𝐹 
𝐷 

𝐸 

9 𝑐𝑚 

15 𝑐𝑚 

4.5 𝑐𝑚 



2. The side lengths of pairs of triangles are shown in parts a) to d).
i) Explain if the pairs of triangles are enlargements of each other or not
ii) If they are, find all the ratios within the triangles and the constant of

proportionality between the two triangles

3. Using the points marked on the grid
a) Write the coordinates of the points

A to G
b) Find the following ratios between the lengths

stated
i) AB:BC ii) AD:DE      iii) AB:AF

iv) BC:DE v) AC:AG       vi) AB:BF

c) Find the constant of proportionality
Between the following pairs of triangles

i) ABC and ADE ii) ABC and AFG

iii) ADE and AFG

4. Look at the triangles in the image on the right.

a) What is the constant of proportionality
of ABC to DEF?

b) If length AB is 12 cm, what are lengths:
i) BC ii) DE iii) DF

Questions for depth: 

1. On isometric paper draw a triangle that has a constant of proportionality of  with 
triangle DEF in question 4 above. What do you notice about this triangle?

2. If the ratio of lengths FE:DF in question 4 above is 𝑛: 1, what can you say about the
value of 𝑛?

a) Triangle ABC:
AB=4 cm  BC=7 cm       AC=6 cm 

Triangle DEF:
DE=16 cm  EF=28 cm      DF=24 cm 

b) Triangle ABC:
AB=3 cm  BC=8 cm       AC=10 cm 

Triangle DEF:
DE=1.5 cm  EF=4 cm      DF=5.5 cm 

c) Triangle ABC:
AB=3 cm  BC=11 cm       AC=9 cm 

Triangle DEF:
DE=4.5 cm  EF=16.5 cm   DF=13.5 cm 

d) Triangle ABC:
AB=8 cm  BC=7 cm       AC=3.5 cm 

Triangle DEF:
DE=20 cm  EF=17.5 cm      DF=9 cm 

𝐵 

𝐴 

𝐶 
𝐷 

𝐸 

𝐹 

𝐴 

𝐶 

𝐵 

𝐺 

𝐸 

𝐷 𝐹 



Week 13 Lesson 2: Ratio and proportion in geometry II 

1. There are 5 horizontal and vertical line segments on the grid.
For each line segment, find the following ratios in their simplest form.

2. Use the grid to find the following ratios:

a) AB:BC b) CE:EF c) AD:DF

d) AB:AD e) AB:CE f) AD:CE

g) BC:DF h) BC:EF i) DF:EF

j) AC:AF k) AC:CF l) AF:CF

a) AB:AC
b) AB:BC
c) BC:AC
d) BC:AB

Concept Corner 

We can divide a line segment into a given ________ by 
considering the coordinates of its endpoints. 

e.g.

3 constant 

1.5 ratio 

The _____________ of proportionality of 
ADE to ABC is ____ 

The ratio of 𝐴𝐸: 𝐴𝐶 = 6: 9 = 2:___ 

The ratio of 𝐴𝐸: 𝐸𝐶 = 2: 1 
𝐴 𝐵 

𝐶 

𝐸 

𝐷 

𝐴 𝐵 𝐶 

𝐴 𝐵 𝐶 

𝐴 

𝐵 

𝐶 

𝐴 𝐵 𝐶 

𝐴 
𝐵 

𝐶 

i) 

iii) 

ii) 

iv) 

v) 

𝐴 𝐵 

𝐶 𝐸 

𝐷 

𝐹 



3. Use the grid to find the following ratios:

a) AB:BC b) CE:EF c) AD:DF

d) AB:AD e) AB:CE f) AD:CE

g) BC:DF h) BC:EF i) DF:EF

j) AC:AF k) AC:CF l) AF:CF

4. Compare your answers from question 2 and 3. What do you notice about the two
sets of ratios that you have calculated?

5. Using the grid find the following fractions and ratios:

a) AB:BC b) CD:DE

c) d) 

e) f) 

6. Using the grid find the following fractions and ratios:

a) AB:BC b) CD:DE

c) d) 

e) f) 

7. Compare your answers from question 2 and 3.
What is different about the fractions and ratios?
What is different about the two images from which you calculated them from?

Questions for depth: 

1. Recreate images similar to those in questions 2 and 3 where AC:CF is in the ratio:
a) 1:3 b) 3:1 c) 2:3 d) 3:2 e) 1:1

2. Recreate images similar to those in question 5 and 6 where AB:BC and CD:DE are
equivalent to the following ratios:
a) 1:3 b) 3:1 c) 2:3 d) 3:2 e) 1:1

𝐴 𝐵 

𝐶 𝐸 

𝐷 

𝐹 



Week 13 Lesson 3: Dividing into a ratio I 

1. Amit and Bernie share some sweets.

State the fraction that each person gets if they are shared in the following ratios.

Give each fraction in its simplest form.

2. Amit and Bernie share 100 sweets in the ratios below.

Find the number of sweets that each person gets.

Concept Corner 

e.g. Amit and Bernie share 100 sweets in the ratio 2:3.

Amit will have ______ of the total number of sweets. 
Bernie will have  of the total number of sweets. 

Amit will have  ______ as many sweets as Bernie. 
Bernie will 1.5 times as many sweets as Amit. 

____________ will have 40 sweets. 

____________ will have 60 sweets. 

2

5

Amit 

Bernie 

a) 1:1 b) 1:2 c) 1:3 d) 1:4

e) 2:1 f) 2:2 g) 2:3 h) 2:4

i) 1: 𝑛 j) 𝑛: 2 k) 𝑛: 𝑚 l) 𝑛: 2𝑛

a) 1:1 b) 1:2 c) 1:3 d) 1:4

e) 2:1 f) 2:2 g) 2:3 h) 2:4

i) 1:𝑛 j) 𝑛:2 k) 𝑛: 𝑚 l) 𝑛: 2𝑛

2

3



3. Some sweets are shared between Amit and Bernie in the ratios below.

For each part, find how many sweets there were in total if Amit’s share is 30
sweets.

 

 

4. Every week, Amit saves £3 of pocket money and Bernie saves £2 of pocket
money.

a) After 5 weeks how much money has each saved?
b) After 12 weeks how much money has each saved?
c) After how many weeks will they have saved £100 in total?

5. Every week Amit, Bernie and Charlie save some pocket money in the ratio 1:4:5.

a) How much do they each need to save per week for them to have collectively
saved £100 after 5 weeks?

b) If Bernie saves £3 per week. How much will they have saved collectively after
8 weeks?

6. The side lengths of a rectangle are in the ratio 3:2.

a) If the perimeter is 15 cm, find its area.
b) Another rectangle has the same perimeter, but its side lengths are in the ratio

1:5. What is the area of this rectangle?

Questions for depth: 

1. In a group of 72 children, the ratio of boys to girls is 5:4.

a) How many girls need to be added to the group for the ratio to become 4:5?

b) How many girls need to be added to the group for the ratio to become 1:3?

c) How many girls need to be added to the group for the ratio to become 1: 𝑛?

a) 1:1 b) 1:2 c) 1:3 d) 1:4

e) 2:1 f) 2:2 g) 2:3 h) 2:4

i) 1:𝑛 j) 𝑛:2 k) 𝑛: 2𝑛 l) 𝑛: 𝑚



Week 13 Lesson 4: Dividing into a ratio II 

1. Red paint and white paint are mixed in the ratio 2:3 to make pink paint.

Find the amount of red paint and white paint that is needed to make the
following quantities of pink paint:

2. Orange squash and water are mixed to make a 500 ml drink.

Find the amount of orange squash and water that is needed if the drinks are
mixed in the following ratios:

3. 
a) Red paint and white paint is mixed in the ratio 1:3 to make a 2 l tin of pink

paint. How much of each colour is in the pink pain?
b) Red paint and white paint is mixed in the ratio 1:4 to make a 1 l tin of pink

paint. How much of each colour is in the pink paint?
c) The two tins are combined to make 3 l of pink paint. How much red and white

paint is in the new mixture?

Concept Corner 

Red paint and white paint are mixed in the ratio 2:3 to make 1 l of pink paint. 

______ of the pink paint will be red. 
 of the pink paint will be white. 

The amount of red paint will be  ______ as much as the 
white paint. 

400 ml of ____________ paint is needed. 

600 ml of ____________ paint is needed. 

a) 25 l b) 12.5 l c) 500 ml

d) 750 ml e) 5 pints f) 𝑥 l

a) 1:3 b) 1:4 c) 2:3 d) 1:1

e) 1:7 f) 3:7 g) 1:2 h) 1:5

2

5

White 

Red 
2

3



4. The angles in a triangle are 𝑥, 𝑦 and 𝑧.

Work out the size of angles 𝑥, 𝑦 and 𝑧 if they are split in the following ratios:

5. The angles in a triangle are 𝑥, 𝑦 and 𝑧.

If the angles are split in the following ratios, decide if the triangle could be

equilateral, isosceles, right angled or none of these.

 

6. Orange squash and water are mixed in different ratios to make different
quantities of an orange drink.
i. How much orange squash and water are in each of the following mixtures:

ii. Two of the mixtures are mixed to make a new drink.
Which two would combine to make the most orangey tasting drink? What
is the ratio of this new mixture?
Which two would combine to make the least orangey tasting drink? What
is the ratio of this new mixture?

7. A tin of pink paint is in a mixture of red to white paint in the ratio 1:4.
Another tin of pink paint is in a mixture of red to white paint in the ratio 1:5.

A 1 l tin of 1:4 is mixed with a 1 l tin of 1:5. What is the ratio of red paint to white
paint in the new mixture?

Questions for depth: 

1. The angles in a triangle are 𝑥, 𝑦 and 𝑧.

The angles are split in the ratio 1:n:m.

By varying n and m, explore the different types of
triangles this could describe.
What are the conditions for n and m in each case?

a) 1:2:3 b) 3:4:5 c) 1:1:1

d) 𝑚: 𝑚: 𝑚 e) 𝑛: 𝑛: 𝑚 f) 𝑛: 2𝑛: 𝑛

a) 1:2:3 b) 1:1:2 c) 1:1:1

d) 1:2:2 e) 2:3:4 f) 5:5:2

a) 1 l in the ratio 1:3 b) 500 ml in the ratio 3:7

c) 600 ml in the ratio 1:4 d) 350 ml in the ratio 2:3



Expressions, Equations and Inequalities 

Week 14 Lesson 1: Algebraic expressions 

1. Match the cards below into pairs of equivalent expressions.

2. Work out the value of each expression when 𝑛 =  3.

3. Look at the expressions in question 2.

If the value of 𝑛 increases, which expression decreases in value?

Explain your answer.

 

Concept Corner 

You can leave out the ___ symbol when using 

algebraic notation: 

e.g.   __ × 𝑛  can be written as 4𝑛 

A mathematical ‘phrase’ is called an ____________: 

e.g.   3 + 𝑚2  

You can ___________ different values into an expression in order to ____________ it. 

e.g. When  𝑚 = 3    …     4 + 3𝑚 = ___ 

4 expression 

× substitute 

evaluate 

a) 2𝑛 b) 𝑛 −  3 c) 3𝑛 d) 2𝑛 −  10

e) 4 +  2𝑛 f) 5𝑛 +  5 g) 100 –  10𝑛 h) 𝑛2 +  2𝑛

c

3𝑏 5 −  3𝑏 3 × 𝑏 5𝑏 

𝑏 × 5 2𝑏 −  3 5 − 3 × 𝑏 2 × 𝑏 − 3 

13 



4. Look at the four expressions labelled A-D below.

Write out A-D in ascending order by their values when: 

a) 𝑎 = 3 b) 𝑎 = 5 c) 𝑎 = 7

5. Look at the four expressions labelled Q-T below.

Write down the pairs of expressions that have equal value when: 

a) 𝑝 = 1 b) 𝑝 = 2 c) 𝑝 = 3 d) 𝑝 = 5

6. Look at the two students’ expressions.

a) Find three values of 𝑥 so that 4𝑥 <  3𝑥 +  5.

b) Find three values of 𝑥 so that 4𝑥 >  3𝑥 +  5.

c) Find the value of 𝑥 so that 4𝑥 =  3𝑥 +  5.

Questions for depth: 

1. Danny says the expressions below will always have values in the ascending order
shown.

< <

 
a) Explain why Danny is wrong. 

b) For what values of 𝑚 will 2 − 4𝑚 have the greatest value of all three expressions.

c) Write down a new expression which will always have a value greater than the
three expressions above.

4𝑥 3𝑥 + 5 

2 − 4𝑚 4𝑚 4𝑚 + 2 

4𝑎 + 6 29 − 𝑎 5𝑎 𝑎 + 22 A B C D 

3𝑝 + 9 6𝑝 12 − 2𝑝 5𝑝 + 5 
Q R S T 



Week 14 Lesson 2: Collecting like terms 

1. Copy the equations and fill in the blanks:

a) 14 × 3 = 10 × 3 + ____ × 3
b) 4 × 8 + 11 × 8 = ____ × 8 
c) 7 × 9 + 7 × 9 = 6 × 9 + ____ × 9

2. Copy the equations and fill in the blanks:

a) 5𝑎 + 9𝑎 = ___ × 𝑎 = ____ 
b) 20𝑏 = 10𝑏 + ____
c) 18𝑐 + 20𝑐 = 30𝑐 + ____ 

3. Each brick in the pyramids below is completed by summing the values in the two
bricks beneath.

Copy and complete the pyramids. The first pyramid has been completed for you.

a) b) c) 

d) e) f) 

2 a 6 

2 + 𝑎 𝑎 + 6 

2𝑎 + 8 

𝑏 5 7 2𝑐 10 𝑐 

14 2𝑑 8 3𝑒 𝑒 5 6𝑓 𝑓 5 + f 

Concept Corner 

 + 

 = 𝑎 = 1 

We can collect together like terms of variables and _____________ in order to _________ 

algebraic ____________.  

e.g.    2𝑎 + 3 + 𝑎 + 1 = _____ +  _____  

3𝑎 simplify 

4 expressions 

constants 



4. Re-write the expressions below as simply as possible by collecting the like ter ms.

a) 2𝑎 +  5 +  3𝑎 −  2 b) 2𝑎 +  6𝑏 –  𝑎 –  4𝑏

c) 4 –  2𝑎 +  7𝑎 −  1 d) 6𝑏 + 3𝑎 –  5 – 2𝑎 + 𝑏

e) 4𝑏 –  𝑎 +  𝑏 −  1 − 4𝑎 f) 12 − 2𝑎 − 7𝑏 − 𝑎 + 4 + 3𝑎

5. The addition pyramids below follow the same rules as question 1.

Copy and complete the pyramids.

a) b) 

c) d) 

Questions for depth: 

1. The cards below are from an addition pyramid that has fallen down.
Rebuild the pyramid.

2. Calculate each of the following without a calculator:

a) 33.2 × 8 + 66.8 × 8
b) 14.3 × 3 + 15.2 × 6 + 5.7 × 3 + 4.8 × 6
c) 99.3 × 42 + 42 × 0.7
d) 32.3 × 11 + 8 × 24.1 + 11 × 67.7 + 5.9 × 8

3. Create a new addition pyramid using the same top brick as the pyramid from
question

2𝑏 13 

13 + 𝑏 

7 𝑎 

2𝑎 +  10 

3𝑏 4 

6𝑏 +  10 

𝑏 𝑎 

2(𝑎 + 𝑏) 

2(𝑎 + 2𝑏) 

𝑎 2𝑏 

𝑎 

7 𝑎 + 2𝑏 

𝑎 + 2𝑏 𝑎 + 7 

2𝑎 + 2𝑏 + 7 

4𝑎 + 6𝑏 + 7 



Week 14 Lesson 3: Expanding 

1. Use the distributive property to complete the following:

a) 4(10 + 5) = ____ × 10 + ____ × 5

b) 3(20 + 7) = ____ × 20 + ____ × 7

c) 8(30 − 3) = ____ × 30 − ____ × 3

2. Draw an array to illustrate each of the statements in Question 1.

3. Expand each of the following and then draw an array to illustrate your answers.

a) 4(𝑛 + 5)

b) 3(𝑛 + 7)

c) 8(𝑛 − 3)

4. Copy and complete each of the following arrays, then write the equations they
represent:

Concept Corner 

We can __________ an expression by using the ____________ property 

For example, 3(𝑛 + ___) = ____+ ____  

3𝑛 
expand 

2 
distributive 

6 



5. Use the distributive property to complete the following:

a) −6(20 + 3) = ____ × 20 + ____ × 3

b) −3(90 − 2) = ____ × 90 − ____ × 2 = ____ × 90 + ____ × 2

c) −(40 − 8) = ___ × (40 − 8) = ____ × 40 − ____ × 8 = ____ × 40 + ____ × 8

d) −5(10 − 7) = ____ × ____ − ____ × ____ = ____ × ____ + ____ × ____ 

6. Expand each of the following:

a) −7(𝑛 + 5)

b) −2(2𝑛 − 7)

c) −(6𝑛 − 7)

7. For each of the parts in Question 6 find a value of 𝑛  that makes the expression
negative.

8. In how many ways can you place two of the cards in to  the following spaces to
make the equation true:

 3(  ) + 2(  ) = 20𝑎 + 16 

 

Questions for depth: 

1. In how many ways can you place two of the cards in to the following spaces to
make this equation true:

2(  ) − 3(  ) = 24 − 20𝑏 

4𝑎 + 2 

4𝑎 + 5 

2𝑎 + 4 7𝑎 + 1 

6𝑎 + 2 𝑎 + 5 

5𝑏 + 18 
10𝑏 + 4 

2𝑏 + 15 

21 − 4𝑏 

8𝑏 + 2 4𝑏 + 6 



Week 14 Lesson 4: Factorising expressions 

1. Substitute  𝑎 = 3 , 𝑏 = 5 and 𝑐 = 0.5 in to the following expressions:

a) 2𝑎 + 6    and     2(𝑎 + 3)

b) 4𝑏 + 6𝑎  and   2(2𝑏 + 3𝑎)

c) 6𝑐 + 9     and   3(2𝑐 + 3)

2. Copy the equations and fill in the blanks:

a) 𝑎 + 𝑎 + 𝑎 =  ____ × 𝑎 = _____ 

b) 5𝑎 + 5𝑎 + 5𝑎 = ____ × 5𝑎 = _____ 

c) 3𝑏 + 3𝑏 + 3𝑏 = ____ × 3𝑏 = _____

d) 9𝑐 + 9𝑐 + 9𝑐 + 9𝑐 = 4 × _____=_____

3. Copy the equations and fill in the blanks:

a) 𝑎 + 2 + 𝑎 + 2 = _____ + _____ =  2(_____ + _____ )

b) 2𝑎 + 1 + 2𝑎 + 1 + 2𝑎 + 1 = _____ + _____ = 3(_____ + _____)

c) 2𝑛 + 1 + 2𝑛 + 1 + 2𝑛 + 1 + 2𝑛 + 1 = _____ + _____ = 4(_____ + _____)

d) 5𝑛 − 1 + 5𝑛 − 1 = _____ − _____ = 2( _____ − _____ )

Concept Corner 

We can __________ an expression by writing it as a ____________ of two or more factors. 

For example, 3𝑛 + 6 = ___(___ + ___) .  This is a demonstration of the __________ 

property.  

𝑛 factorise 

2 distributive 

3 product 



4. Factorise the following expressions:

5. Draw an array to illustrate you answers to Questions 4.

6. Write each of the following expressions in factorised form:

a) 2(𝑎 + 2) + 3(𝑎 + 2)

b) 9(2𝑛 + 1) − 7(2𝑛 + 1)

c) 3(2𝑛 + 𝑚) + 9(2𝑛 + 𝑚)

7. 

a) For each pair of numbers find all the common factors:

i) 16 and 4
ii) 8 and 12
iii) 12 and 18

b) Find different ways to factorise:

i) 16𝑎 + 4
ii) 8𝑏 + 12
iii) 18𝑐 + 12𝑑

Questions for depth: 

1. Factorise 2𝑛 + 6 . Use this to find five values for 𝑛 where 2𝑛 + 6 is a multiple of
10.

2. Factorise 18 − 2𝑚 . Use this to find five negative values for 𝑚 where 18 − 2𝑚 is
a multiple of 10.

3. Find five values for 𝑛 where 18𝑛 + 6 is a multiple of 10.

a) 8𝑎 + 2 b) 12𝑎 + 3 c) 16𝑎 − 4 d) 2 + 10𝑛

e) 2𝑛 − 10 f) 4𝑚 + 10𝑝 g) 8𝑚 − 20𝑝 h) −6𝑚 + 15𝑝



Week 15 Lesson 1: Forming and exploring equations 

 

 

1. Copy and complete the following equations:

2. For this question use the equations: 𝑟 = 2𝑤  and 𝑝 = 4𝑤 to find the value of:

3. Given that 𝑟 = 2𝑤  and 𝑝 = 4𝑤 copy and complete the following equations:

a) 𝑟 + 𝑟 = ___ + 2𝑤

b) 𝑟 + 𝑝 = __𝑤

c) 2𝑝 − 𝑟 = ___𝑤 = ___𝑟

Concept Corner 

An __________ is a way to express an equality.  For example:  19 + ____ = 17 + _____ 

Equations can involve algebraic expressions. For example:      𝑝 = 4𝑤 

This shows that ____ has ________ times the value of ____ .   

3 equation 

5 

𝑝 

a) 12 + 9 = 3 + ___ b) 5 − 1 = 2 + ___ c) 3 × 8 = 20 + ___

d) 7 + (−2) = 7 − ____ e) 12 ÷ ___ = 4 + 2 f) 5 − (−2) = 5 + ___

𝑤 four 

a) 𝑟 when 𝑤 = 3 b) 𝑟 when 𝑤 = 6 c) 𝑤 when 𝑟 = 4 d) 𝑝 when 𝑤 = 3

e) 𝑤 when 𝑝 = 16 f) 𝑤 and 𝑝 when 𝑟 = 10 g) 𝑝 when 𝑟 = 8 h) 𝑟 when 𝑝 = 6



4. Using the following:

complete each group of three equivalent statements by finding the missing:

 Description,
 Equation or

 Bar model.

For example the following forms a group: 

 “𝑦 is three times bigger than 𝑟”  𝑦 = 3𝑟 

a) 

b) 𝑟 is twice the value of 𝑤

c) Twice 𝑔 is the value of three times 𝑟.

d) 2𝑟 = 4𝑤

5. 𝑦, 𝑟 and 𝑤 are connected by the equations:  𝑦 = 3𝑟 and 𝑟 = 2𝑤

Which of the following are always true?

Questions for depth: 

1. If 𝑟 = 2𝑤  and 𝑔 = 3𝑤 copy and complete the following:

a) 𝑟 + 𝑔 = ___𝑤

b) 3(𝑟 + 𝑔) = ___𝑤

c) 𝑟 = ___ 𝑔

d) 𝑔 = ____𝑟

e) 3(𝑟 + 𝑔) = ___𝑟 = ___ 𝑔

a) 2𝑤 = 𝑟 b) 𝑦 − 𝑟 = 3 c) 𝑦 − 𝑟 = 2𝑟

d) 𝑦 + 𝑟 = 𝑦 + 𝑤 e) 𝑦 = 6𝑤 f) 𝑟 − 2 = 𝑤



Week 15 Lesson 2: Exploring equality 

 

 

 
 

 

1. Write an equation using the description:

a) 𝑎 is two more than 𝑏

b) 𝑏 is twice the value of 𝑐

c) Double 𝑐 is five less than 𝑑

2. Match each bar model to the corresponding equation:

3. Sketch a bar model for each of the following equations:

a) 3𝑚 = 𝑛

b) 𝑛 + 2 = 𝑚 + 3

c) 𝑚 = 4𝑛

d) 𝑚 + 𝑛 = 8

Concept Corner 

You can use an established equation to form 

related ______________. When forming a related equation, you should check that both 

sides ___________.  Using a _____________ can help you to visualise equality.  

For example: if we know that ____ = 2𝑚 , we can deduce that 2𝑛 =______ 

𝑛 balance 

4𝑚 bar model 

equations 



4. Given that 5 × 12 = 10 × 6 copy and complete the following:

a) 5 × 12 + 5 = 10 × 6 + ____

b) 5 × 12 − ___ = 10 × 6 − 3

c) 3 × 5 × 12 = 10 × 6 + 10 × 6 + ___ × 6

5. Given that 𝑎 = 3𝑏 copy and complete the following:

a) 𝑎 + ____ = 3𝑏 + 2

b) 2𝑎 = ___𝑏

c) 𝑎 + 3𝑏 = ___𝑏

d) 𝑎 − 1 = ___ − 1

6. If    𝑐 = 𝑑 + 2  and 𝑝 = 3𝑞  copy and complete the following:

a) 𝑐 − 2 = ____

b) 𝑐 + 1 = 𝑑 + ____

c) 𝑐 + 𝑝 = 𝑑 + 2 + ___𝑞

d) 𝑝 + 𝑑 + 3 = 3𝑞 + 𝑐 + ____ 

Questions for depth: 

1. You are given that 𝑎 = 2𝑏. Place each of the expressions into a box to make the
equation true:

2. Complete the question above but given instead that 𝑎 = −2𝑏.

=+ + 

𝑎 − 𝑏 2(𝑎 + 𝑏) 4𝑎 3𝑏 



Week 15 Lesson 3: Inequalities 

1. Copy and complete the following, inserting the appropriate inequality symbol:

2. Copy and complete the following, inserting the appropriate inequality symbol:

a) 15 + 2  __  15 + 3

b) 15 + (−1)  __  15 + (−2)

c) 15 − 5  __  15 − 6

d) (−8) + 1  __  (−8) + 2

e) (−8) + (−2)  __  (−8) + (−4)

f) (−8) − 3  __  (−8) − 4

3. Match each bar model to the corresponding inequality

 (In this question 𝑎 and 𝑏 represent positive numbers.) 

a) 5  __  3 b) 3  __  5 c) −5  __  2 d) −9  __  − 5

Concept Corner 

You can use the symbols:  >    and    ___  to express an _______________.  

You can draw ___________ to demonstrate an inequality involving ___________ numbers. 

For example the bar model above was drawn to show _____>_____ .  

5 inequality 

𝑛 positive 

bar models < 



4. Write an inequality using the description:

a) 𝑎 is greater than 𝑏

b) The sum of 𝑏 and 𝑎 is less than 𝑐

c) Double 𝑐 is greater than 𝑑

d) The square of 𝑥 is less than 16

5. 

a) Which of the above inequalities are true when 𝑎 = 3 ?

b) Which of the above inequalities are true when 𝑎 = −4 ?

c) Which of the above inequalities are true when 𝑎 = 0 ?

d) Are any of the inequalities always true?

6. 

a) Find an example of values for 𝑎 and 𝑏 that satisfy the inequality

b) Find an example of values for 𝑎 and 𝑏 that do not  satisfy the inequality

c) What range of values of 𝑎 will result in the inequality being true?

Questions for depth: 

1. There are some red, green and blue counters in a bag.

 There are more red than green and more green than blue
 The number of red is more than twice the number of green

 The number of red is less than 7 more than the number of blue

 Find the number of different counters that satisfy the conditions. 

2. How many possible answers are there?

𝑎 > −5 𝑎2 > 1 2𝑎 > 𝑎 𝑎 − 1 > 𝑎 − 2 

𝑎 + 𝑏 > 𝑏 + 2 



Week 15 Lesson 4: Further inequalities 

 

1. Tom and Pradeep know that 15 > 13  and −3 > −8

Help them to complete the following by inserting the correct inequality symbol:

a) 15 + 4  __ 13 + 4

b) 15 − 6  __ 13 − 6

c) 15 − 3 __ 13

d) (−3) + 4  __ (−8) + 4 

e) (−3) − 6  __ (−8) − 6 

f) (−3) − 3  __ (−8)

2. Simon and Olivia know that 19 > 14  and −2 > −4.

Help them to complete the following by inserting the correct inequality symbol:

a) 7 × 19  __ 7 × 14

b) 3 × 19  __ 14

c) (−3) × 19  __ (−3) × 14

d) 7 × (−2)  __ 7 × (−4)

e) 3 × (−2)  __ − 4

f) (−3) × (−2)  __ (−3) × (−4)

Concept Corner  

You can use an established inequality to form a related ______________.  

For example: if we know that 𝑛 > ___ , we can deduce that 𝑛 + 4   ___  9. 

5 inequality 

> positive

equation < 



91 

3. 

 Which of the above inequalities are true when: 

a) 𝑛 = 6 and  𝑚 = 5?

b) 𝑛 = 3 and  𝑚 = −2?

c) 𝑛 = 1 and  𝑚 = −2?

d) 𝑛 = −2 and  𝑚 = 1

4. Given that 𝑛 > 4, sketch a bar model to show each of the following:

a) 𝑛 > 4

b) 𝑛 + 1 > 5

c) 2𝑛 > 8

d) 2𝑛 > 4 + 𝑛

5. Given that 𝑎 > 𝑏 decide whether each of the following are always true.
HINT: consider you answers to Q1 and Q2.

Questions for depth: 

1. You are given that 𝑎 = 2𝑏 where 𝑎 and 𝑏 are positive.
Place each of the expressions into a box to make the inequality true:

𝑛 > 𝑚 𝑛 + 3 > 𝑚 + 3 

a) 𝑎 + 4 > 𝑏 + 4 b) 𝑎 − 6 > 𝑏 − 6 c) 𝑎 − 3 < 𝑏

d) 7𝑎 >  7𝑏 e) 3𝑎 > 𝑏 f) −3𝑎 > −3𝑏

2𝑛 > 2𝑚 𝑛2 > 𝑚2 

>+ + 

𝑎 − 𝑏 2(𝑎 + 𝑏) 4𝑎 3𝑏 




