






Ysgol y Creuddyn The Mathematics Department 

       @minutemaths314    Page 23 

The Range 

Let us consider again the data about music from page 21. 

Number of albums Mid-point Frequency 

0–4 2 11 

5–9 7 8 

10–14 12 5 

15–19 17 1 

 

Is it possible to find the range of the data set using the 

above table? As with the mean, it is not possible to calculate 

the range exactly, as the table does not tell us the maximum 

and minimum data values. The best we can do is to state 

that the least value is between 0 and 4; and that the 

greatest value is between 15 and 19. We must use the mid-

point of the classes to find an estimate for the range, by 

taking away the lower mid-point from the higher mid-point. 

For this data, our estimate for the range is 17 – 2 = 15. 

Exercise 37 

Find an estimate for the range of the data sets from 

Exercise 36. 

Continuous Grouped Data 

The methods of estimating the mean and range also work with continuous data that is grouped. 

Example 

A golfer hits 40 golf balls using one of his clubs. He records the distance 

that each ball has travelled. The following frequency table shows his 

results. 

Distance travelled, d,  
in yards 

Frequency 

75 ⩽ d < 80 4 

80 ⩽ d < 85 13 

85 ⩽ d < 90 17 

90 ⩽ d < 95 6 

 

We can find an estimate for the mean of this data by finding the class 

mid-points; multiplying by the frequency; and finding the total of the 

final two columns. 

Distance travelled, d,  
in yards 

Mid-point Frequency Multiplication 

75 ⩽ d < 80 77.5 4 77.5 × 4 = 310 

80 ⩽ d < 85 82.5 13 82.5 × 13 = 1072.5 

85 ⩽ d < 90 87.5 17 87.5 × 17 = 1487.5 

90 ⩽ d < 95 92.5 6 92.5 × 6 = 555 

Total 40 3425 

 

The estimate for the mean is 3425 ÷ 40 = 85.625 yards. 

The estimate for the range is 92.5 – 77.5 = 15 yards. 

3 
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Exercise 38 

Find an estimate for the mean and range of each of the following data sets.  

(a) The length of the cars, l, that are parked in a supermarket car park, in metres Frequency 

3 ⩽ l < 4 34 

4 ⩽ l < 5 41 

5 ⩽ l < 6 5 
 

(b) The time, t, taken to complete a race, in minutes Frequency 

20 ⩽ t < 25 5 

25 ⩽ t < 30 11 

30 ⩽ t < 35 19 

35 ⩽ t < 40 12 

40 ⩽ t < 45 3 
 

(c) The head circumference, c, of people in a factory Frequency 

50 ⩽ c < 54 10 

54 ⩽ c < 58 31 

58 ⩽ c < 62 16 

62 ⩽ c < 66 3 
 

(d) The thickness, t, of books in a library, in mm Frequency 

0 ⩽ t < 10 5 

10 ⩽ t < 20 16 

20 ⩽ t < 30 41 

30 ⩽ t < 40 32 

40 ⩽ t < 50 6 
 

(e) The length of phone calls, l, in minutes Frequency 

0 ⩽ l < 5 32 

5 ⩽ l < 10 42 

10 ⩽ l < 15 24 

15 ⩽ l < 20 12 

20 ⩽ l < 25 7 

25 ⩽ l < 30 2 

 
 

Exercise 39 

Over a period of 50 days, Bethan and Lowri recorded how many minutes per day they 

spent on their mobile phones. The data is given in the following frequency tables. 

Bethan’s time, t, in minutes Frequency  Lowri’s time, t, in minutes Frequency 

0 ⩽ t < 30 14  0 ⩽ t < 30 23 

30 ⩽ t < 60 17  30 ⩽ t < 60 14 

60 ⩽ t < 90 10  60 ⩽ t < 90 5 

90 ⩽ t < 120 9  90 ⩽ t < 120 3 

120 ⩽ t < 150 0  120 ⩽ t < 150 2 

150 ⩽ t < 180 0  150 ⩽ t < 180 3 

 

(a) Calculate an estimate for Bethan’s mean time and Lowri’s mean time.  

(b) Calculate an estimate for Bethan’s range and Lowri’s range.  

(c) Who would you say uses their mobile phone the most? Explain your answer. 

(d) Who would you say is most consistent in using their mobile phone? Explain your answer. 

3 
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Exercise 40 (Revision) 

The height of 25 Year 7 learners was measured. The results 

are given below, correct to the nearest inch. 

57 53 59 62 61 

66 51 58 59 62 

60 62 54 64 59 

58 62 64 53 67 

61 63 57 48 60 

(a) Calculate the mean height of the learners.  

(b) Calculate the range of the heights.  

(c) What type of data is this?  

(d) Complete the following frequency table in order to 

group the data. 

Height, h, in inches Tally Marks Frequency 

45 ⩽ h < 50   

50 ⩽ h < 55   

55 ⩽ h < 60   

60 ⩽ h < 65   

65 ⩽ h < 70   

 

(e) Draw a frequency diagram for the data.  

(f) Use the frequency table to find an estimate for the mean 

and range.  

(g) How close were your estimates to the true values? 

Challenge!  

Repeat the above exercise using the heights of the learners in your class.  

 

 

 

 

 

 

Key Words Corrections I am happy with… I need to revise… 
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It is possible to display data by dividing a circle into sectors of appropriate sizes. We form a pie chart by doing this. 

Example 

Here is the weather for the 30 days in June. 

Rainy days 4 

Cloudy days 8 

Sunny days 18 

In order to draw a pie chart for this data, we need to start 

by dividing 360° (which is the angle around a point in the 

centre of a circle) by 30 (which is the number of data 

items). 

360° ÷ 30 = 12° 

Next, we multiply the 12° (which is the angle for one day) 

by the number of days for a particular type of weather. 

Rainy days 4 × 12° = 48° 

Cloudy days 8 × 12° = 96° 

Sunny days 18 × 12° = 216° 

To finish, we construct the pie chart itself. 

(a) Draw a circle using a compass. Mark the centre of 
the circle with a dot. Draw a vertical line from the 
centre of the circle to the top of the circle. 
 
 
 
 
 
 
 
 
 
 

(b) Measure the first angle (48°) using a protractor. 
Mark the angle using a pencil before drawing a straight 
line from the centre of the circle to your mark. 
 

 

(c) Draw the next angle (96°) using a protractor. 
 
 
 
 
 
 
 
 
 
 
 
 

(d) Label the sectors and add a suitable title to the pie 
chart. 

 

Rainy 

Cloudy 
Sunny 

June’s weather 
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Exercise 41 

Draw a pie chart for the following sets of data. 

(a) 8C’s favourite fruit. 

Apple: 10  Banana: 8 

Orange: 4  Strawberry: 2 

(b) Year 9’s holiday destinations, for last 

summer. 

Europe: 40          Britain: 70 

U.S.A.: 10 

(c) Tomos’ typical day (24 hours). 

Sleeping: 8 hours Eating: 1 hour 

Working: 8 hours Leisure: 6 hours 

Travelling: 1 hour 

(d) The foods that were eaten in a hotel.  

Beef: 7   Lamb: 26 

Chicken: 18  Vegetarian: 5 

Fish: 14   Duck: 2 

(e) Methods of heating a house. 

Coal: 7   Electricity: 9 

Gas: 11   Oil: 3 

(f) How do the pupils of Ysgol y Creuddyn reach school?  

Bus: 500    Car: 150 

Bike: 50    Walk: 100 

(g) The votes in a recent election. 

Conservatives: 13,000  Labour: 9,000   

Plaid Cymru: 7,000   UKIP: 4,000   

Liberal Democrats: 3,000 

(h) The colour of the cars in a car park. 

Red: 8    Blue: 4 

Green: 5    Yellow: 7 

 (i) 8E’s favourite sport. 

Football: 13   Rugby: 5   

Golf: 2    Other: 3 

(j) How many pets do the learners of 9E have?  

None: 7    One: 12    

Two: 4    Three: 3 

 

Exercise 42 

What type of data is given in the questions of Exercise 41? 

  

13 

Dog 
Cat 

Bear 
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u
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Interpreting Pie Charts 

Exercise 43 

(a) The pie chart shows how 7C come to school. 

(i) What is the most popular method of coming to school? 

8 of the pupils come by car. 

(ii) How many pupils come by bus? 

(iii) How many pupils walk to school? 

 

(b) Paul has drawn a pie chart. It shows when pupils like to complete their 

homework. 

(i) Which time is the most popular? 

(ii) What fraction of the pupils like to complete their homework 

after supper? 

There were 20 pupils in the survey. 

(iii) How many pupils like to complete their homework before 

supper?  

(iv) How many pupils chose dinner time? 

 

(c) Siân asked her class, 9C, what type of bike they had. There are 32 

pupils in Siân’s class. 

(i) What is the most popular bike? 

(ii) How many pupils do not have a bike? 

(iii) Complete the following table. 

Bike Mountain Racing Normal No Bike 

Number of pupils     

 

(d) This pie chart shows the favourite colour of 40 people. 

(i) Which fraction liked red?  

(ii) How many people liked red?  

(iii) Which fraction liked blue? 

(iv) How many people liked blue?  

(v) How many people did not choose green? 

 

(e) Siôn spends 4 hours on different activities at night. 

How much time is spent on 

(i) sports; 

(ii) watching television; 

(iii) reading; 

(iv) homework? 

 

 

13 

Bus

Car

Walk

How do 7C come to 
school?

After 
Supper

Before 
Supper

Dinner 
Time

Favourite time for 
doing homework

No bike

Mountain 
bike

Normal 
bike

Racing 
bike

The type of bike that the 
pupils of Siân's class have

Red

Blue

Green

40 people's favourite 
colour

135°, 
Homework

90°, 
Television

45°, 
Reading

90°, 
Sports

Siôn's Activities
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Exercise 44 

(a) This pie chart shows how 24 people travelled to town. 

Find how many people 

(i) walked to town; 

(ii) came in a car; 

(iii) came on a motorbike; 

(iv) came on a bike. 

 

 

(b) Llinos surveyed 210 pupils in years 7 and 8.  

She asked the pupils which of the following, in their opinion, 

was most important in their diet. 

Fat;  Sugar;  Protein;  Fibre;  Vitamins. 

The pie chart shows her results. 

How many pupils are in each category? 

 

 

(c) This pie chart shows what several people do in their 

leisure time.  

12 people collect stamps. How many people: 

 (i) were surveyed in total? 

 (ii) like gardening? 

  (iii) enjoy photography? 

  (iv) Which two hobbies had the same number of  

  people partaking in them? 

 

 

 

 

 

 

 

(d) This pie chart shows how many people were in a car 

when surveyed by Siwan.  

Siwan looked at a total of 180 cars. 

  (i) How many cars had 2 people in them? 

  (ii) How many cars had 3 people in them? 

  (iii) In how many cars were there 4 people? 

 

 

135°, 
Car

30°, 
Bike

45°, 
Motorbike

150°, 
Walk

How did 24 people 
travel to town?
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120°, Fat

72°, Sugar12°, 
Protein

120°, Fibre

36°, 
Vitamins

What is most important in a diet?

60°, Making 
Models

60°, 
Painting

42°, 
Gardening48°, 

Photography

24°, 
Woodwork

24°, Sewing

30°, 
Cookery

72°, Stamp 
Collecting

Leisure time activities

80°, 1 
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100°, 2 
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, 3 people

70°, 4 
people

80°, More 
than 4 
people

How many people were in the car?



Ysgol y Creuddyn The Mathematics Department 

 /adolygumathemateg    Page 30 

(e) This pie chart shows the nutritional value of a packet 

of crisps weighing 36g. 

 (i) How much of the crisps is made up of  

  (i) carbohydrate? 

  (ii) How much of the crisps is made up of fat?  

        (Use your protractor to help.) 

  (iii) How much of the crisps is protein? 

 

Exercise 45 (Revision) 

(a) Draw a pie chart for the following data showing the 

manufacturer of 20 cars belonging to teachers. 

Ford 5  Vauxhall 4  Toyota 3 

Audi 2  Volkswagen 5  Fiat 1 

(b) Jessica drew the pie chart shown on the right which 

shows where a group of people had been on holiday last 

year. 

16 people had been in Scotland. 

(i) Daniel looked at the chart and said “Most of the 

people had spent their holiday in England”. 

Jessica said that this was not true. Explain why 

Daniel is wrong. 

(ii) Dafydd looked at the chart and said “Because 16 

people have been in Scotland, it must be that 1% 

represents 4 people”. Is Dafydd correct? 

(iii) How many people had been to Spain on their 

holiday? 

Dafydd added that Jessica had surveyed 400 people. Jessica 

gave two reasons why Dafydd was wrong in saying this. 

What could these reasons be?  

 

 

 

Key Words Corrections I am happy with… I need to revise… 
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In this chapter, you will complete a mini project on the theme ‘keeping healthy’.  

STEP 1: Use the box on the right to write down which data you intend 

to collect. 

Here are some ideas: 

• Data from a football game. 

• Data about the food tins in your house. 

• Data from an electronic device, e.g. number of steps taken 

each day, number of hours slept each night. 

STEP 2: Use the box on the right to write down what you intend to do 

with your data. Rule: you must do at least 4 different things with your 

data. 

Here are some ideas: 

• Draw a bar chart to show how many shots each player in a 

football game has taken. 

• Draw a pie chart to show the possession for each team in a 

football game. 

• Draw a bar chart to show the different types of food tins in 

your house. 

• Calculate the mean number of calories for each food tin. 

• Calculate the range of steps taken for each day during the past 

week. 

STEP 3: Write a report in your book on this project.  

The report should contain:  

• A short introduction about the project;  

• The data you have collected; 

• At least two different bar charts / frequency diagrams / pie charts; 

• Calculations for at least two different means / ranges; 

• A conclusion to explain what you have discovered about your data.  
 

 

Key Words Corrections I am happy with… I need to revise… 
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                                                    Name: ............................................ 
 

                                                    Percentage in the test: .................. 

I know 
this. 

 
 

I need to 
revise this. 

Question 
in the 
test: 

Correct 
in the 
test? 

I know how to calculate the mean of a set of data.   3  

I know how to calculate the mean of a set of data given in a 
table. 

  5  

I know how to calculate the range of a set of data.   3  

I know how to compare two data sets.   3  

I know the difference between qualitative data and 
quantitative data, and the difference between discrete 
quantitative data and continuous quantitative data. 

  2  

I know how to draw a bar chart for qualitative data or for 
discrete quantitative data that is ungrouped. 

  1  

I know how to draw a frequency diagram for discrete 
quantitative data that is grouped or for continuous quantitative 
data. 

  7  

I know how to estimate the mean for grouped data.   9  

I know how to estimate the range for grouped data.   9  

I know how to draw a pie chart for qualitative data.   6  

I know how to interpret bar charts, frequency diagrams and pie 
charts. 

  4, 8  
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Place Value 

When we write any number, we use the base 10 decimal system. The place value of each digit is  

ten times more than the place value of the digit that is immediately to the right. 

It is possible to write any number on a place value chart. Here is the chart for the number 7289134: 

Millions Thousands  

Hundreds Tens Units Hundreds Tens Units Hundreds Tens Units 

  7 2 8 9 1 3 4 
 

We read the number 7289134 as “seven million, two hundred and eighty-nine thousand, one hundred and thirty-

four. It is possible to use commas to make reading the number easier; the number 7289134 is written as 7,289,134. 

(We group the digits into groups of three.) 

Here is the place value chart for the number 457.208: 

Hundreds Tens Units Decimal Point Tenths Hundredths Thousandths 

4 5 7 . 2 0 8 
 

We read the number 457.208 as “four hundred and fifty-seven point two zero eight”, or “four hundred and fifty-

seven and two hundred and eight thousandths”.  

Exercise 1 

Write the following numbers on the place value chart shown below. 

(a) 47289  (b) 40.25  (c) 8344903  (d) 91837.234  (e) 0.208 

(f) 139847431986 (g) 30003.001  (h) 300   (i) 31298129381398 (j) 200904.435 

 Trillions Billions Millions Thousands        
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(e)                    

(f)                    

(g)                    

(h)                    

(i)                    

(j)                    

 

Exercise 2 

Write the numbers from Exercise 1 in words. 

Challenge!  

Use the internet to investigate names for numbers more than a trillion, or less than a thousandth. 

A 
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Exercise 3 

Write the following numbers in words.  

(Hint: use commas to help you.) 

(a) 3008  (b) 7521  (c) 43978 

(d) 12045  (e) 662907  (f) 250018 

(g) 12650  (h) 34800  (i) 1590307 

(j) 25482134  (k) 5062011  (l) 923010520 

(m) 744300042  (n) 280403  (o) 2900302 

Exercise 4 

Write the following numbers in figures. 

(a) ten thousand, nine hundred and sixty-four   (b) one hundred and forty-one  

(c) fifty-two thousand and sixty-six    (d) four million  

(e) twenty thousand and six hundred    (f) ninety thousand and forty-five 

(g) nine hundred and eighty thousand, four hundred and five (h) three billion and seventy-nine 

(i) forty and four tenths      (j) nine hundredths  

(k) eight thousand, four hundred and fifty-three   (l) nine thousand and three & fourteen thousandths 

Example 

In the number 675, the 7 is in the tens column. The place value of the 7 is therefore seven tens. In the number 

870031, the 7 is in the tens of thousands column. The place value of the 7 is therefore seven tens of thousands. 

Exercise 5 

What is the place value of the 8 in the following numbers? 

(a) 34859  (b) 584392  (c) 12346.248  (d) 4348213  (e) 38050712 

(f) 1800904  (g) 7342814  (h) 81234620  (i) 5263087  (j) 234.08 

Egyptian Numbers 

In the past, the following system was used in  

Egypt for writing numbers. 

Number 1 10 100 1,000 10,000 

Symbol 
 
 
 

    

 

Exercise 6 

Write the following numbers  

in words. 

(a)    (b)   (c)   (d)   (e)   

  

A 
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Multiplying and Dividing by a Power of 10 

Look at the following place value chart for the numbers 5, 23.65, and 284,340,630.2. 

Trillions Billions Millions Thousands        
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              5     

             2 3 . 6 5  

      2 8 4 3 4 0 6 3 0 . 2   

 

By multiplying each of these numbers by 10, we obtain the numbers 50, 236.5, and 2,843,406,302. 
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             5 0     

            2 3 6 . 5   

     2 8 4 3 4 0 6 3 0 2     

 

Discuss the effect that multiplying by 10 has had on the place value chart. What would be the effect of multiplying 

by 100 or 1,000? 

Exercise 7 

(a) 34 × 10  (b) 23.56 × 10  (c) 2837 × 10  (d) 2.3 × 10 

(e) 450 × 10  (f) 0.24 × 10  (g) 0.00323 × 10 (h) 7.8 × 10 

(i) 328 × 100  (j) 280 × 100  (k) 234.232 × 100 (l) 2.31 × 100 

(m) 0.24 × 100  (n) 0.0345 × 100 (o) 0.00302 × 100 (p) 9383.2134 × 100 

(q) 82 × 1000  (r) 928.26332 × 1000 (s) 2.3 × 1000  (t) 0.0983 × 1000 

(u) 0.0003729 × 1000 (v) 2.88 × 1000  (w) 0.0006929 × 1000 (x) 3.1 × 1000 

(y) 7293.1 × 10  (z) 0.0048 × 10  () 2.829 × 100  () 0.204 × 100 

By dividing the numbers 5, 23.65, and 284,340,630.2 by 10, we obtain the numbers 0.5, 2.365 and 28,434,063.02. 
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Discuss the effect that dividing by 10 has had on the place value chart. What would be the effect of dividing by 100 

or 1,000? 

A 
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Exercise 8 

(a) 520 ÷ 10  (b) 45 ÷ 10  (c) 2 ÷ 10  (d) 2.3 ÷ 10 

(e) 4534 ÷ 10  (f) 0.83 ÷ 10  (g) 0.00267 ÷ 10 (h) 124654 ÷ 10 

(i) 745 ÷ 100  (j) 48000 ÷ 100  (k) 32 ÷ 100  (l) 0.3 ÷ 100 

(m) 0.86 ÷ 100  (n) 0.0325 ÷ 100 (o) 0.0005 ÷ 100 (p) 346356.4554 ÷ 100 

(q) 460000 ÷ 1000 (r) 5657.43232 ÷ 1000 (s) 2.3 ÷ 1000  (t) 6 ÷ 1000 

(u) 0.0003475 ÷ 1000 (v) 5.82 ÷ 1000  (w) 0.0008821 ÷ 1000 (x) 8.5 ÷ 1000 

(y) 345 ÷ 10  (z) 0.0024 ÷ 10  () 7.433 ÷ 100  () 0.8 ÷ 100 

Exercise 9 

(a) 436 × 10  (b) 256 ÷ 100  (c) 2.43 × 1000  (d) 0.002 ÷ 10 

(e) 0.0026 × 100 (f) 1829 ÷ 1000  (g) 928 × 100  (h) 0.239 ÷ 100 

(i) 0.23 × 10  (j) 9 ÷ 100  (k) 0.00238 × 1000 (l) 23 ÷ 10 

(m) 0.000202 × 10 (n) 2839 ÷ 10  (o) 2.04 × 10  (p) 29 ÷ 1000 

(q) 900 × 100  (r) 1.92 ÷ 100  (s) 8 × 1000  (t) 0.0342 ÷ 100 

(u) 0.08 × 100  (v) 78 × 100  (w) 0.023 ÷ 1000 (x) 7 ÷ 100 

(y) 13.45 × 10  (z) 19293.2 ÷ 100 () 2 × 10  () 0.004 ÷ 10 

 

Multiplying a Decimal by a Whole Number less than 10 

To calculate a sum like 75.82 × 6, follow the steps shown below. 

1. Set out the sum so that the 6 is 
below the 2. 

2. Working from right to left, start by 
working out 2 × 6 = 12. 

3. Next, we calculate 8 × 6 = 48, 
and add the 1 to obtain 49. 

   
4. We must ensure that the decimal 
points are lined up. 

5. The next sum is 5 × 6 = 30, and add 
4 to obtain 34. 

6. To finish we do 7 × 6 = 42, and 
add the 3 to obtain 45. 

   
 

Puzzle 

Awel, Bob and Catrin are counting their money. Awel and Bob have a total of £4.60. Bob and Catrin  

have a total of £4.97. Awel and Catrin have a total of £6.63. How much money do they have, all together? 

  

A 



Ysgol y Creuddyn The Mathematics Department 

       @minutemaths314    Page 7 

Exercise 10 

(a) 43.61 × 3  (b) 2.53 × 4  (c) 9.46 × 5  (d) 2.3 × 7 

(e) 93.68 × 9  (f) 102.4 × 6  (g) 29.437 × 2  (h) 20.31 × 5 

(i) 9.3 × 8  (j) 128.432 × 7  (k) 26.43 × 8  (l) 65.43 × 6 

(m) 23.392 × 7  (n) 245.3 × 4  (o) 925.32 × 6  (p) 902.1 × 8 

(q) 7256.42 × 3  (r) 294.04 × 5  (s) 92.239 × 7  (t) 1002.3 × 6 

(u) 1039.24 × 8  (v) 293.9 × 4  (w) 23.4 × 9  (x) 2849.23 × 5 

(y) 3289.2 × 6  (z) 3409.223 × 4  () 239.44 × 10  () 2839 × 6   

Adding Decimals 

To calculate a sum like 24.52 + 387.963, follow the steps shown below. 

1. Set out the sum so that the 
decimal points line up. 

2. Working from right to left, we 
start by calculating 0 + 3 = 3. 

3. Next, we do 2 + 6 = 8 and then  
5 + 9 = 14. 

   
4. Remember to insert the decimal 
point in the correct position. 

5. We now continue with the 
addition sums: 4 + 7 = 11, and add 
one to obtain 12. 

6. We complete the final two 
additions to arrive at the final 
solution. 

   
 

Exercise 11 

(a) 24.67 + 83.49 (b) 8.28 + 3.66  (c) 23.384 + 98.324 (d) 9.3987 + 3.2893 

(e) 4.87 + 23.23  (f) 432.2 + 2.7  (g) 54.23 + 293.234 (h) 85.23 + 829.385 

(i) 839.28 + 2.394 (j) 23.2 + 284.284 (k) 48.3 + 2.95  (l) 87.23 + 7.49 

(m) 9.2839 + 54.23 (n) 2.34 + 21.492 (o) 204.93 + 48.943 (p) 92.3 + 24.503 

(q) 452.95 + 21.2 (r) 2004.32 + 3.87 (s) 45.828 + 58834.2 (t) 2883.23 + 2948.3939 

(u) 0.234 + 2.3  (v) 0.0283 + 5.43 (w) 256.37 + 0.092 (x) 25 + 0.32 

(y) 38.5 + 924.85 (z) 0.43 + 0.068  () 2982.323 + 399.21 () 399.2 + 299.3567 

Puzzle 

One of the following numbers has been typed incorrectly. 
 

9, 7, 4, 6, 3, 5, 2, 4, 1, 3 
 

Which number is incorrect, and why? 

A 

A 
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Subtracting Decimals 

To calculate a sum like 53.8 – 1.46, follow the steps shown below. 

1. Set out the sum so that the 
decimal points line up. 

2. If required, add zeroes after the 
decimal point so than an equal 
number of digits appear after the 
decimal point. 

3. To avoid negative numbers in 
the answer, we borrow from the 
next column to the left: 8 changes 
to 7 and 0 changes to 10. 

   
4. Subtracting, we calculate 
10 – 6 = 4; and 7 – 4 = 3. 

5. Remember to insert the decimal 
point in the correct position. 

6. We complete the final two 
subtractions to arrive at the final 
solution. 

   
 

Exercise 12 

(a) 25.78 – 13.24 (b) 7.8 – 6.4  (c) 128.76 – 45.5 (d) 95.9 – 58.6 

(e) 8.3 – 5  (f) 19.8 – 12.9  (g) 23.9 – 4.67  (h) 48.4 – 7.84 

(i) 256.8 – 135.78 (j) 14 – 7.2  (k) 23 – 9.7  (l) 34 – 4.8 

(m) 689 – 23.6  (n) 45.1 – 9.83  (o) 208.5 – 123.88 (p) 700.34 – 216.74 

(q) 45.67 – 23.895 (r) 128.2 – 2.32  (s) 27.7 – 23.53  (t) 2983 – 2837.3 

(u) 23.4 – 14.528 (v) 56.7 – 43.238 (w) 87.5 – 23.282 (x) 74.2 – 17.854 

(y) 25 – 12.447  (z) 90 – 43.245  () 100 – 23.4329 () 101010 – 94738.282 

Exercise 13 

(a) Steffan cuts a piece of string into three pieces. The length of the pieces 

are 4.24cm; 7.58cm; and 3.5cm. What was the length of the string before 

Steffan made the cuts? 

(b) Emma cycles to work, a journey of 7.8 miles. One morning, on the way to 

work, Emma stops to buy a newspaper from a shop. If the shop is 2.9 miles 

from Emma’s home, how far is the shop from Emma’s place of work? 

(c) In a gymnastics competition, Lisa scores 12.6 on vault; 11.9 on bars; 12.7 

on beam; and 12.9 on floor. What was Lisa’s total score? 

(d) Dewi’s height is 1.45m. Dewi has grown 0.12m in 18 months. What was 

Dewi’s height 18 months ago? 

  

A 
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Investigation 

Imagine that you have a pair of fair dice, as shown in 

the picture. When rolled, we can combine the 

numbers on the dice to make two decimals that are 

less than 10. 

For example, if the two numbers on the dice are 6 

and 2, then the two decimals are 6.2 and 2.6. 

By rounding off the two decimals, we obtain two 

whole numbers. In the example, the whole numbers 

are 6 (rounding off 6.2) and 3 (rounding off 2.6). 

Investigate to see if it is possible to obtain two equal 

whole numbers after rounding the decimals. If this is 

possible, list the different ways of obtaining two equal whole numbers.  

 

Exercise 14 (Revision) 

(a) Write the number 2439245.2 in words. 

(b) Write the number three million, seventy 

thousand and sixty in figures. 

(c) Calculate the answer to the following.  

   (i) 45.7 × 100  (ii) 2.56 ÷ 10  

   (iii) 0.03245 × 10 (iv) 24 ÷ 1000 

   (v) 245.6 × 9  (vi) 0.234 × 4  

   (vii) 123.54 + 29.829 (viii) 23.29 + 9283.928 

   (ix) 245.32 – 25.17 (x) 45 – 27.54 

(d) Alun bought six gas canisters for a camping 

holiday. If each of the canisters weighed 0.56kg, 

what was the total weight of the canisters?  

 

 

 

 

Key Words Corrections I am happy with… I need to revise… 

     

 

A 
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A percentage represents a fraction out of 100. For example, 42% is equivalent to 
42

100
, or 42 out of 100. We read 42% 

as “forty-two percent”. In each of the following diagrams, 42% of the diagram has been shaded. 

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

 

Exercise 15 

(a) What percentage of the following shapes have been shaded? 

(i)           (ii) 

                     

                     

                     

                     

                     

                     

                     

                     

                     

                     

 

(b) What percentage of the above shapes have not been shaded? 

  

A 
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Simple Percentages 

Some percentages are easier to calculate than others. Try to complete the 

following table which explains how to calculate some simple percentages.  

Percentage Fraction To calculate this percentage: 

50% 
1

2
, because 50% fits into  

100% twice. 
Divide by 2, or halve. 

25% 
 
 

 

10% 
 
 

 

20% 
 
 

 

5% 
 
 

 

1% 
 
 

 

 

Exercise 16 

Shade in the shown percentage. 

  (a) 50%    (b) 25%                (c) 20% 

    

    

    

    
 

    

    

    

    

    
 

   

   

   

   

   
 

 

  (d) 10%    (e) 50%                (f) 5% 

     

     

     

     
 

   

   

   
 

    

    

    

    

    
 

 

  (g) 60%    (h) 25%                (i) 40% 

     

     
 

  

  

  

  
 

     

 

Exercise 17 

Calculate the shown percentage. 

(a) 50% of 80  (b) 25% of 24  (c) 10% of 70  (d) 20% of 30  (e) 50% of 12 

(f) 25% of 36  (g) 10% of 160  (h) 5% of 80  (i) 1% of 600  (j) 20% of 35 

(k) 50% of 7  (l) 25% of 30  (m) 20% of 65  (n) 10% of 85  (o) 50% of 19 

(p) 50% of £48  (q) 25% of £180  (r) 10% of £2500 (s) 20% of £50  (t) 1% of £190 

(u) 5% of £120  (v) 25% of £34  (w) 20% of £45  (x) 10% of £19  (y) 40% of £200 

  

A 

A 
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Calculating a Percentage without a Calculator 

To calculate 10% of a number, we divide the number by 10. For example, 10% of £38 is £38 ÷ 10 = £3.80. 

Exercise 18 

Calculate 10% of the following values. 

(a) 80   (b) 170   (c) 600   (d) 18   (e) 49 

(f) £28   (g) £187  (h) £16   (i) £286   (j) £182 

(k) $24   (l) $920   (m) 25.4  (n) £78.50  (o) £0.70 

To calculate 1% of a number, we divide the number by 100. For example, 1% of £38 is £38 ÷ 100 = £0.38. 

Another way of calculating 1% would be to calculate 10% first, and then divide this answer by 10. For example, 10% 

of £38 is £38 ÷ 10 = £3.80, so 1% of £380 is £3.80 ÷ 10 = £0.38. 

Exercise 19 

Calculate 1% of the following values. 

(a) 200   (b) 260   (c) 400   (d) 17   (e) 53 

(f) £58   (g) £276  (h) £12   (i) £253   (j) £176 

(k) $26   (l) $298   (m) 45.8  (n) 64.3   (o) 97.25 

Knowing 10% and 1% of a number, it is possible to calculate any whole number percentage between 1% and 99%. 

Example 

What is 37% of £85?  

The first step is to calculate 10% and 
1% of the number. 

Next, we calculate 30% of the 
number by multiplying the 10% by 3; 
and calculate 7% of the number by 
multiplying the 1% by 7. 

Finally, we add the 30% to the 7% 
to obtain the final solution. 

   
 

Exercise 20 

Calculate the following percentages. 

(a) 48% of £75  (b) 73% of £94  (c) 42% of £36  (d) 93% of £71 

(e) 16% of £82  (f) 24% of £68  (g) 66% of £84  (h) 79% of £52 

(i) 46% of £168  (j) 32% of £262  (k) 74% of £375  (l) 95% of £186 

(m) 22% of 450  (n) 47% of 820  (o) 81% of 1042  (p) 15% of 2,400 

(q) 6% of £28  (r) 99% of £80  (s) 28% of £5,400 (t) 12% of £8,400 

(u) 2% of $240  (v) 41% of $95  (w) 88% of $88  (x) 90% of $740 

(y) 38% of €94  (z) 46% of €143  () 33% of €400  () 87% of €2,145 

  

A 

A 
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Calculating a Percentage using a Calculator 

Every scientific calculator has a percentage button (%). Sometimes the CATALOG  

or SHIFT button must be pressed to access the percentage button. 

To calculate 37% of £85 using the calculator shown on the right, the following 

buttons must be pressed. 

8 5 × 3 7 CATALOG ↓ OK OK EXE 

 

The screen of the calculator should show 31.45.  

(Press the FORMAT, ↓, DECIMAL buttons if you see 
629

20
.) 

Maybe your calculator is different. In the box below, write down the buttons you 

must press to calculate 43% of £97. 

 

 

 

 

Exercise 21 

Use your calculator to calculate the following percentages. 

(a) 74% of £24  (b) 28% of £57  (c) 35% of £96  (d) 4% of £125 

(e) 18% of £74  (f) 27% of £57  (g) 68% of £15  (h) 73% of £4 

(i) 42% of 285  (j) 35% of 685  (k) 77% of 457  (l) 98% of 35.2 

(m) 23% of $875 (n) 2% of $241  (o) 74% of €1,095 (p) 35% of €7,800 

Exercise 22 (Revision)  

(a) Draw a circle with a compass. Colour in 25% of the circle.  

(b) Calculate the following without using a calculator.  

  (i) 50% of 38 (ii) 25% of 500 (iii) 10% of £12 (iv) 20% of $58 (v) 48% of £76 (vi) 87% of €146 

(c) Calculate the following using a calculator.  

  (i) 24% of 57 (ii) 73% of £25 (iii) 83% of $1,950 

 

 

Key Words Corrections I am happy with… I need to revise… 

     

13 

A 
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Percentages can be seen in many situations, as shown above. Can you think of more examples where a percentage is 

used? 

Profit and Loss 

Profit and loss are important in business. In making a profit we are receiving more money,  

and in making a loss we are losing money. 

Example 

A car dealer buys a car for £7,800. If the dealer wants to 

make a profit of at least 12% in selling the car, what price 

should the dealer place on the car? 

Answer: 10% of £7,800 is £7,800 ÷ 10 = £780,  

and 1% of £7,800 is £780 ÷ 10 = £78.  

It follows that 2% of £7,800 is £78 × 2 = £156,  

and 12% of £7,800 is £780 + £156 = £936. 

So the dealer should sell the car for at least  

£7,800 + £936 = £8,736. (It is probable that the dealer will 

place a sticker like £8,750 or £9,000 on the car.) 

Exercise 23 

(a) A car dealer buys a car for £9,200. If the dealer wishes to make a profit of  

at least 15% on selling the car, what price should the dealer place on the car? 

(b) A furniture company holds a ‘40% off’ sale. 

Complete the following table showing the prices in the 

sale. 

Item Original  
price 

Discount Price in  
the sale   

Sofa £800   

Table £250   

Cushion £15   

Wardrobe £550   

4 Chairs £160   

 

1 

DEPOSIT 

10% COTTON 30% 

POLYESTER 70% 

5% COMMISSION! 
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(c) Deiniol went into a clothes shop and saw a pair of trousers with a marked price of £40. If there was a ‘20% off’ 

sale in the shop, how much did Deiniol pay for the trousers at the till? 

(d) An estate agent received 3% commission on selling a house 

for £185,000. How much commission did the estate agent 

receive? 

(e) After advertising on social media, a company saw a 16% 

increase in their profit. If the company’s profit was £2,400 a 

week before advertising started, what was the company’s profit 

(per week) after advertising started? 

(f) A jeweller bought a ring for £1,200, hoping to sell it for 20% 

profit. Unfortunately, there was no interest in the ring, so the 

jeweller had to sell it in a sale, making a loss of 14%.  

(i) At what price was the jeweller hoping to sell the ring? 

(ii) At what price did the jeweller sell the ring in the end? 

(g) Megan changed £400 into euros. The bank claimed 2% 

commission. How much was the commission? 

(h) A shop holds a ‘70% off’ closing down sale. Siwan buys a pair of shoes in the sale, usually costing £60. How much 

did Siwan pay for the shoes? 

Simple Interest 

When borrowing money from a bank, the bank charges you 

interest. You must pay back this interest on top of the money 

you have borrowed. On the other hand, if you invest money 

into a bank – which is to place money in a bank for safe keeping 

– the bank pays you interest. The interest rate is usually given 

as a percentage. There are several types of interest; in year 7 

we will consider one type, namely simple interest. 

Example 

Rheinallt borrows £12,000 from Barclays Bank at a simple 

interest rate of 3% a year. Rheinallt wants to pay back all the money after four years. How much money will 

Rheinallt have to pay back after four years? 

Answer: With a simple interest rate of 3% a year, the bank will charge 3% of £12,000 for each year that Rheinallt 

borrows the money.  

1) Calculate 3% of £12,000. 2) Multiply the £360 by the number 
of years that Rheinallt wants to 
borrow the money for, namely 4 
years. 

3) Add the simple interest (£1,400) 
to the amount borrowed 
(£12,000) to obtain the final 
solution. 

  
 



Ysgol y Creuddyn The Mathematics Department 

 /adolygumathemateg    Page 16 

Exercise 24 

The following table shows the simple interest rate for different sums to borrow over a specific period of time. In 

each case, calculate the amount of money that must be paid back to the bank at the end of the period of borrowing. 

 Sum to borrow Simple interest rate,  
per year 

Period to 
borrow 

(a) £15,000 3% 4 years 

(b) £18,000 4% 3 years 

(c) £9,500 2% 3 years 

(d) £13,500 5% 6 years 

(e) £2,500 7% 2 years 

(f) £26,000 6% 5 years 

(g) £14,750 3% 2 years 

(h) £50,000 4% 3 years 

 

Example 

Siriol wants to invest £8,000 in HSBC Bank at a simple interest rate of 4% a year. Siriol wants to withdraw all the 

money from the bank after five years. How much money will Siriol be able to withdraw after five years? 

Answer: With a simple interest rate of 4% a year, the bank will add 4% of £8,000 for each year that Siriol keeps the 

money in the bank.  

1) Calculate 4% of £8,000. 2) Multiply the £320 by the number 
of years Siriol wants to keep the 
money in the bank, namely 5 years. 

3) Add the simple interest (£1,600) 
to the original sum (£8,000) to 
obtain the final solution. 

   
 

Exercise 25 

The following table shows the simple interest rate for different sums to invest over a specific period of time. In each 

case, calculate how much money is available to withdraw from the bank at the end of the period of investment. 

 Sum to invest Simple interest rate, 
per year 

Period to invest 

(a) £5,000 4% 3 years 

(b) £8,500 6% 2 years 

(c) £12,000 3% 4 years 

(d) £1,500 4% 5 years 

(e) £2,800 2% 3 years 

(f) £100,000 7% 2 years 

(g) £24,600 1% 5 years 

(h) £6,540 3% 8 years 

 

  

1 

1 
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Personal Finance 

Percentages often appear when considering how much money comes into and out of a home. 

Salaries 

When receiving a salary, you are not allowed to keep 

every penny of what your employer gives you. Everyone 

starts off with a gross salary, out of which items such as 

income tax; national insurance; and pension are taken. We 

call the amount that is left a net salary, and this is what 

reaches your bank account. 

Example 

Elin receives a gross salary of £450 a week. Elin must 

deduct 26% of her salary as income tax; national insurance 

and pension. What is Elin’s net salary, per week? 

Answer: Using a calculator, 26% of £450 is  

450 × 26% = £117.  

Elin’s net salary is therefore £450 – £117 = £333 per week. 

Exercise 26 

Use a calculator to complete the following table. (The above example forms the first row of the table.) 

 Gross salary 
(per week) 

Percentage of income 
tax; national insurance 
and pension 

Contributions 
(or Deductions) 

Net salary 
(per week) 

 £450 26% £117 £333 

(a) £350 22%   

(b) £720 27%   

(c) £290 19%   

(d) £210 15%   

(e) £596 26%   

(f) £740 31%   

(g) £185 12%   

(h) £245 16%   

(i) £539 29%   

(j) £1,050 38%   

 

Challenge!  

Mr. Jones’ gross salary is £26,624 per year.  

Can you work out Mr. Jones’ net salary using the following information? 

1. Income Tax 
 

Basic Rate: 20% on your yearly 
earnings between £10,600 and 
£31,785 
 

Higher Rate: 40% on your yearly 
earnings between £31,786 and 
£150,000. 

2. National Insurance Contributions 
 

Mr. Jones pays Class 1 National 
Insurance Contributions. The rates 
are: 
 

• 12% on weekly earnings 
between £155 and £815 

• 2% on weekly earnings over 
£815 

3. Pension 
 

The rates for pension contributions 
are: 
 

• 7.5% on your yearly 
earnings between £0 and 
£25,999.99 

• 8.5% on your yearly 
earnings between £26,000 
and £34,999.99. 

1 

1 
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Exercise 2 

Write down the co-ordinates of each of the points (a), (b), ..., (j) on the axes shown below. 

 

(a) ........................... 

(b) ........................... 

(c) ........................... 

(d) ........................... 

(e) ........................... 

(f) ............................ 

(g) ........................... 

(h)  .......................... 

(i)  ........................... 

(j) ............................ 

 

 

Exercise 3 

Plot the following co-ordinates on the next page to draw the face of a famous person… 

Connect the co-ordinates as you go on, starting a new line for each new bullet point.  

For the red co-ordinates, you must double the numbers to arrive at the correct co-ordinate. For example, if you see 

the co-ordinate (5, 8), then you must plot the point (10, 16). 

For the blue co-ordinates, you must subtract three from the numbers to arrive at the correct co-ordinate. For 

example, if you see the co-ordinate (7, 11), then you must plot the point (4, 8).  
 

• Face: (10, 0), (13, 6), (8, 3), (6, 5), (2, 5), (1, 6), (2, 6), (2, 11), (1, 12), (1, 16), (2, 17), (2, 26),  
(3, 25), (2, 13), (5, 25), (6, 26), (10, 28), (8, 26), (9, 25), (10, 26), (11, 25), (12, 26), (13, 25), (7, 13), 
(15, 25), (16, 26), (17, 25), (18, 26), (18, 15), (17, 4), (16, 3), (19, 3) 

• Right Eye: (8, 11), (6, 13), (6, 16), (7, 18), (12, 22), (11, 19), (13, 18), (7, 8), (13, 12), (10, 11), (9, 11) 

• Nose: (6, 9), (5, 8), (4, 8), (3, 9), (3, 10), (7, 14), (5, 11), (3, 6), (7, 12) 

• Eyebrow: (6, 17), (5, 18), (2, 9), (2, 17) 

• Left Eye: (3, 11), (5, 14) 

• Mouth: (7, 5), (13, 8), (11, 6), (13, 6), (14, 5) 

• Mouth: (13, 7), (13, 6) 

• Ear: (17, 11), (9, 6), (19, 11), (19, 9), (9, 4), (17, 8), (16, 9) 

• Place a Big Dot at (4, 15) and at (14, 18) 
  

(a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(j)
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Exercise 4 

Write down the letter that is next to each of the 

following points. After you finish, you should 

have a Welsh sentence. What is the sentence? 

(4, 9) (8, 1) 

 

(2, 7) (0, 6) (1, 8) (1, 5) (9, 4)  (1, 8) 

(7, 2) (6, 0) (5, 1) (0, 6) (9, 9) 

 

(3, 2) (8, 1) (0, 6) 

 

(8, 1) (7, 2) (1, 5) (7, 2) (2, 3) 

 

(3, 2) (5, 1) (6, 0) (5, 1) (6, 6) (8, 1) 

 

 

Exercise 5 (Revision) 

Draw 𝑥 and 𝑦 axes on a piece of squared paper. Number the axes from 0 to 18.  

Plot the following points, connecting them with straight lines as you go on. (Work row-by-row.) 

(4, 8),   (6, 7),   (8, 7),   (9, 6),   (8, 5),   (6, 5),   (5, 4),  

(5, 3),   (6, 3),   (6, 4),   (9, 4),   (10, 5),  (13, 4),   (14, 2),  

(13, 1),   (13, 0),   (14, 0),  (14, 1),   (15, 2),   (14, 5),   (13, 5),  

(13, 7),  (12, 9),   (17, 8),   (14, 9),   (17, 9),   (14, 10), (17, 11),  

(15, 11),  (17, 12),  (13, 11),  (12, 9),  (10, 9),   (8, 11),   (8, 12),  

(5, 15),   (4, 15),  (3, 16),   (3, 15),   (1, 13),   (1, 12),  (2, 12), 

(4, 13),   (5, 11),   (4, 10),   (2, 11),   (0, 9),  (0, 8),   (1, 8),  

(1, 9),   (2, 10),   (3, 9),   (2, 7),  (4, 5),   (5, 5),   (5, 6),  

(4, 6),   (3, 7),   (4, 8). 

 

 

 

 

Key Words Corrections I am happy with… I need to revise… 
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In the previous chapter, only co-ordinates with positive 

numbers were used. To plot co-ordinates that use negative 

numbers, we must extend the 𝑥–axis to the left and the 𝑦–axis 

downwards. By doing this, the 𝑥 and 𝑦 axes divide the plane 

into four quadrants. These quadrants are numbered in an anti-

clockwise direction, as shown in the diagram on the right. 

  

Exercise 6 

In which quadrant do the following points appear? 

(a) (2, 5) (b) (–2, 3) (c) (4, –2) (d) (–4, 1) 

(e) (–4, –3) (f) (2, 8)  (g) (1, –6) (h) (–2, 4.5) 

(i) (5, 0)  (j) (–9, –2) (k) (–4, 3) (l) (5, –1) 

(m) (0, –2) (n) (–3.5, –1.5) (o) (0, 0) (p) (–0.5, 3.25) 

Exercise 7 

Plot the following points on the axes shown below.  

(a) (13, 7) (b) (–3, 5) (c) (8, –2) (d) (–10, –4) (e) (–14, 7) (f) (6, –3)   (g) (0, –6)  

(h) (13, 10) (i) (4.5, 8) (j) (–5.5, 3) (k) (4.5, –10) (l) (–7.5, 0) (m) (–11.5, –6.5) (n) (14.5, –3) 
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Exercise 8 

(a) Write down the letter that is next to each of 

the following points. After you finish, you 

should have a Welsh sentence. What is the 

sentence? 

(7, 3),  (6, 5),  (1, 1),  (6, 5),  (–4, –6),  (2, 2), 

(4, 5),  (7, –1)  

(6, 5) 

(–4, –6),  (6, 5),  (3, 3),  (–2, –2),  (0, –4),  (–4, 0),   

(–4, 0),  (7, 5),  (1, 5) 

(6, 5),  (–4, 0) 

(–4, 0),  (0, –6),  (–2, –2),  (0, –4),  (2, –6),  (–4, 0) 

(6, 5),  (–2, –2) 

(4, 5),  (6, 5),  (5, 1),  (–3, –1),  (–2, –2)  

(b) Do what is asked of you in part (a). What is 

the result?  

 

Exercise 9 

Plot the following co-ordinates on the next page to draw the face of a famous person… 

Connect the co-ordinates as you go on, starting a new line for each new bullet point.  

For the red co-ordinates, you must halve the numbers to arrive at the correct co-ordinate. For example, if you see 

the co-ordinate (8, 10), then you must plot the point (4, 5). 

For the blue co-ordinates, you must add four to the numbers to arrive at the correct co-ordinate. For example, if you 

see the co-ordinate (2, 5), then you must plot the point (6, 9).  
 

• Mouth: (11, –11), (11, –12), (9, –14), (5, –16), (3, –16), (0, –15), (–2, –11), (–2, –9), (–1, –7), (2, –4),  
(4, –3), (12, –3), (14, –4), (15, –6), (15, –9), (11, –11), (8, –12), (5, –11), (2, –10) 

• Lips: (0, –11), (4, –9) 

• Neck: (–9, –20), (–7, –12), (–5, –7), (–7, –7), (–9, –5), (–9, –4), (–8, –3), (–6, –2), (–5, –3) 

• Ear: (–7, –5), (–7, –4), (–6, –4) 

• Neck: (8, –21), (7, –19), (7, –17), (8, –15), (9, –14) 

• Hair: (–9, –3), (–9, 3), (–7, –2), (–6, 3), (–4, –2) 

• Left Eye: (12, –3), (13, –2), (14, 0), (12, 1), (6, 1), (4, 0), (3, –1), (1, –1), (–1, 0), (–2, 1), (–3, 4), (–1, 7), 
(4, 16), (4, 8), (2, 2), (7, 4), (6, 1) 

• Right Eye: (12, 1), (13, 2), (10, 0), (13, 6), (24, 14), (9, 8), (7, 7), (6, 6) 

• Head: (–7, 0), (–9, 6), (–9, 12), (–8, 15), (–6, 17), (–3, 19), (0, 20), (2, 20), (1, 15), (7, 17), (9, 15),  
(20, 26), (11, 11), (11, 9), (9, 5), (12, 7) 

• Hair: (–8, 12), (–9, 15), (–8, 18), (–6, 20), (–4, 20), (–3, 19) 

• Hair: (–6, 14), (–7, 17), (–6, 20), (–4, 22), (–1, 22), (1, 21), (2, 20) 

• Place a Big Dot at (0, 3) and at (20, 6). 
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Battleships (a game for two players)  

Each player will need the worksheet for the game. 

Place the following ships on your graph without the other player seeing:  

1 submarine (1 dot); 1 destroyer (2 dots); 1 cruiser (3 dots); 1 battleship  

(4 dots). An example is shown to the right. 

Each player names a co-ordinate in turn. The other player announces “hit” 

or “miss”. When each of the dots representing a ship have been hit, the 

opponent announces, “ship destroyed”. The first player to lose all of his/her 

ships is the loser. 

Exercise 10 (Revision)  

Draw 𝑥 and 𝑦 axes on a piece of squared paper. Number the 𝑥–axis from –18 to 18, and the 𝑦–axis from –26 to 16.  

Plot the following points, connecting them with straight lines as you go on. (Work row-by-row.) 

(–13, –25) (–11, –22) (–8, –18)  (–6, –15) (–5, –12) (–5, –11) (–6, –10) 

(–7, –10) (–8, –9)  (–7, –7)  (–6, –7)  (–5, –8)  STOP  (–7, –9)  

(–6, –8)  STOP  (–6.5, –8.5) (–5, –10) STOP  (–7, –25) (–6, –23) 

(–4, –21) STOP  (–5, –22) (–3, –23) (1, –23)  (4, –21)  STOP 

(6, –25)  (4, –21)  (4, –17)  (5, –14)  (7, –13)  (10, –12) (13, –10) 

(13, –9)  (11, –6)  STOP  (–2, –11) (2, –13)  (7, –13)  STOP 

(–3, –12) (–1, –10) STOP  (6, –6)  (10, –6)  (11, –7)  (11, –8)  

(10, –9)  (8, –9)  STOP  (6, –2)  (7, –1)  (9, 0)  (11, 0)  

(13, –2)  (13, –4)  (12, –6)  (11, –6)  STOP  (4, –8)  (0, –8)  

(–2, –6)  (–2, –4)  (–1, –2)  (2, 0)  (4, 0)  (6, –2)  (7, –4)  

(6, –6)  (4, –8)  STOP  (–2, –5)  (–4, –4)  STOP  (–1, –2)  

(–3, 0)  STOP  (2, 0)  (1, 2)  STOP  (4, 0)  (5, 2)  

STOP  (9, 0)  (8, 2)  STOP  (11, 0)  (12, 2)  STOP 

(12, –1)  (14, 0)  STOP  (13, –3)  (15, –2)  STOP   (–5, –12) 

(–9, –13) (–10, –9) (–14, –8) (–11, –4) (–15, –1)  (–10, 2)  (–12, 7)  

(–6, 7)  (–3, 13)  (1, 9)  (6, 14)   (8, 9)  (14, 10)  (12, 4)  

(17, 2)  (13, –2)  A big dot at (1, –6) and at (9, –5). 

 

 

 

 

Key Words Corrections I am happy with… I need to revise… 
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It is possible to use a straight line to connect any two 

different co-ordinates. What is the mid-point of a straight 

line of this type? 

Example 

Let us consider the two coordinates (2, 3) and (7, 5), as 

shown in the graph on the right. 

We can see from the graph that the mid-point of the line 

joining (2, 3) to (7, 5) is (4.5, 4), but it is possible to 

calculate this without using the graph. To do this, we use 

the mean of the 𝑥–coordinates and the mean of the  

𝑦–coordinates. 

• The 𝑥–coordinates are 2 and 7. The total of 2 and 

7 is 9, so the mean of the 𝒙–coordinates is  

9 ÷ 2 = 4.5. 

• The 𝑦–coordinates are 3 and 5. The total of 3 and 5 is 8, so the mean of the 𝒚–coordinates is 8 ÷ 2 = 4. 

• It follows that the mid-point of the line joining (2, 3) to (7, 5) is (4.5, 4). 

Exercise 11 

Find the mid-point of the straight line joining the following pairs of co-ordinates. 

(a) (2, 6) and (8, 2) (b) (4, 5) and (2, 3) (c) (9, 6) and (3, 10) (d) (11, 7) and (9, 1) 

(e) (2, 4) and (3, 8) (f) (4, 1) and (10, 6) (g) (1, 2) and (2, 1) (h) (10, 4) and (5, 12) 

(i) (1, 6) and (12, 12) (j) (24, 10) and (14, 18) (k) (34, 2) and (26, 5) (l) (0, 4) and (6, 4) 

(m) (9, 9) and (8, 8) (n) (18, 4) and (20, 0) (o) (13, 17) and (14, 16) (p) (45, 67) and (83, 24) 

Adding Negative Numbers 

In Exercise 11, the co-ordinates all came from the first quadrant. To find the mid-point of lines joining co-ordinates in 

other quadrants, we must first learn how to work with addition sums that contain negative numbers. 

Two Sided Counters 

Two sided counters have a yellow face and a red face. The yellow face represents +1 (positive one) and 

the red face represents –1 (negative one).  

Example 

+3     –4               0     +3 
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One yellow counter and one red counter gives a zero 

pair. It is possible to remove or add zero pairs to any set 

of counters without affecting the value of the counters. 
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Exercise 12 

Which numbers are shown below? 

(a)                (b)              (c)               (d) 

    
  

   
  

  
  

   

           
  

  
  

 

 

(e)                (f)              (g) 

  
    

   
  

       

    
  

   
  

     
  

 

It is possible to use two sided counters to find the answer to addition sums that contain negative numbers. 

Example 

4 + –2    –3 + 5               –2 + –3 

Start with 4 yellow counters Start with 3 red counters            Start with 2 red counters 

    
 

   
   

  
     

 

Add 2 red counters  Add 5 yellow counters            Add 3 red counters 

    
 

   
   

  
     

          
    

    

 

Remove any zero pairs  Remove any zero pairs             Remove any zero pairs 

  
  

       
  

     

          
    

    

 

Count what is left: 2  Count what is left: 2           Count what is left: –5 

Exercise 13 

Use two sided counters to calculate the answer to the following sums. 

(a) 5 + 2  (b) 5 + –2  (c) –5 + 2  (d) –5 + –2 

(e) 6 + –1  (f) –1 + 6  (g) –6 + 1  (h) 1 + –6 

(i) 7 + –3  (j) 3 + –7  (k) –3 + –7  (l) –7 + 3 

(m) 3 + –6  (n) –6 + 3  (o) –3 + –6  (p) 6 + –3 

(q) 9 + –2  (r) 7 + –6  (s) –2 + –6  (t) –3 + –4 

(u) –3 + 7  (v) –4 + 2  (w) 4 + –8  (x) 2 + –2 

(y) 3 + –10  (z) –4 + 6  () –2 + –3  () 12 + –3 

A 

A 
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Mid-point of Lines in the Four Quadrants 

Let us consider the two co-ordinates (1, –2) and (–5, 3), as shown in 

the graph on the right. 

We can see from the graph that the mid-point of the line joining  

(1, –2) to (–5, 3) is (–2, 0.5), but it is possible to calculate this without 

using the graph. To do this, we use (as before) the mean of the  

𝑥–coordinates and the mean of the 𝑦–coordinates.  

• The 𝑥–coordinates are 1 and –5.  

The total of 1 and –5 is 1 + –5 = –4, 

so the mean of the 𝒙–coordinates is –4 ÷ 2 = –2. 

• The 𝑦–coordinates are –2 and 3. The total of –2 and 3 is  

–2 + 3 = 1, so the mean of the 𝒚–coordinates is 1 ÷ 2 = 0.5. 

• It follows that the mid-point of the line joining (1, –2) to (–5, 3) is (–2, 0.5). 

Exercise 14 

Find the mid-point of the straight line joining the following pairs of co-ordinates. 

(a) (4, –2) and (2, 8) (b) (8, 4) and (–2, 6) (c) (9, –4) and (5, 2) (d) (–4, –6) and (10, 12) 

(e) (4, 2) and (–10, –6) (f) (–8, 5) and (1, 3) (g) (–6, –2) and (11, 15) (h) (34, –5) and (–4, 10) 

(i) (–8, 14) and (2, –6) (j) (–4, –6) and (–2, –4) (k) (–5, 4) and (–7, –12) (l) (–14, 0) and (–6, –8) 

(m) (15, 13) and (11, –1) (n) (–25, –20) and (7, –4) (o) (–1, 0) and (0, –1) (p) (–12.5, –3.5) and (0.5, –1.5) 

Exercise 15 

Find the mid-point of the straight line joining the  

following pairs of co-ordinates. 

(a) A and B  (b) C and D  

(c) E and F  (d) G and H  

(e) I and J  (f) K and L  

(g) M and N  (h) O and P  

Exercise 16 (Revision) 

Find the mid-point of the straight line joining the  

following pairs of co-ordinates. 

(a) (9, 3) and (1, 9)  (b) (9, –3) and (1, 9)  

(c) (–9, 3) and (1, 9)  (d) (–9, –3) and (–1, –9) 
 

 

Key Words Corrections I am happy with… I need to revise… 
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Missing Co-ordinates 

Exercise 17 

In the diagram on the right, the length of the sides of the square 

ABCD is 6 units. Find the co-ordinates of the points B, C and D. 

Exercise 18 

Hayley plots a square on graph paper. The co-ordinates of three of 

the corners are (–4, 4), (–1, 4) and (–4, 1). What is the co-ordinate 

of the fourth corner of the square? 

Exercise 19 

Guto plots a rectangle on graph paper. The co-ordinates of three of 

the corners are (2, –1), (5, –1) and (5, –5). What is the co-ordinate 

of the fourth corner of the rectangle? 

Exercise 20 

(a) Write down the co-ordinates of the point P. 

(b) The point W lies on the line UV. The  

𝑦–coordinate of W is –2. What is W’s 𝑥–coordinate? 

(c) What are the co-ordinates of the mid-point of 

the line UV? 

(d) The co-ordinates of the point (1, 3) add to 4. 

What number do you get if you add the co-ordinates 

of any point on the line UV? 

(e) Write down the co-ordinates of the point S so 

that PQRS forms a rectangle. 

(f) CD is a vertical line. What would be the  

co-ordinates of the point D if CD was 4 units in 

length and in the fourth quadrant? 

 

 

Exercise 21 

The diagram on the right shows 3 rectangles, each of them 4 units 

by 3 units. 

(a) Find the co-ordinates of the points A, B and C. 

(b) What would be the co-ordinates of the mid-point of the line 

joining A to B? 

(c) What would be the co-ordinates of the mid-point of the line 

joining A to C? 
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Translation 

Exercise 22 

(a) The rectangle ABCD is translated 4 units to the left. 

Write down the co-ordinates of the new vertices. 

(b) The rectangle ABCD is translated 1 unit to the right and  

7 units down. Write down the co-ordinates of the new vertices. 

(c) The rectangle ABCD is translated so that its vertices move to 

the co-ordinates (0, 1), (1, 1), (1, 4), (0, 4). What vector column 

represents this translation? 

(d) The triangle EFG is translated 3 units to the left and 2 units 

up. Write down the co-ordinates of the new vertices. 

 

 

 

 

 

Exercise 23 (Revision) 

(a) Write down the co-ordinates of the point K. 

(b) The point R lies on the line PQ. The 𝑦–coordinate of R is 1. 

What is the 𝑥–coordinate of R?  

(c) What are the co-ordinates of the mid-point of the line PQ? 

(d) The shape LMN is translated 4 units to the left and 5 units 

down. Write down the co-ordinates of the new vertices. 

(e) The line PQ forms one side of a square. What could be the 

co-ordinates of the other two corners? 

 

 

 

Key Words Corrections I am happy with… I need to revise… 
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                                                    Name: ............................................ 
 

                                                    Percentage in the test: .................. 

I know 
this. 

 
 

I need to 
revise this. 

Question 
in the 
test: 

Correct 
in the 
test? 

I know how to plot co-ordinates in the first quadrant, e.g.  
(5, 2). 

  2  

I know how to recognise co-ordinates that have been plotted in 
the first quadrant. 

  1  

I know what the co-ordinate of the origin is.   5  

Given a co-ordinate such as (7, 3), I know what the 
𝒙–coordinate is and what the 𝒚–coordinate is. 

  3, 4  

I know how to plot co-ordinates in all four quadrants, e.g.  
(–7, 3). 

  7  

I know how to recognise co-ordinates that have been plotted in 
all four quadrants. 

  11  

I know how to recognise in which quadrant a given co-ordinate 
appears. 

  8  

I know how to add a negative number, e.g. 5 + –2.   6  

I can find the mid-point of a straight line that connects a pair of 
co-ordinates. 

  9, 11  

I can find missing co-ordinates in diagrams.   11  

I can translate co-ordinates.   10  
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