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INTRODUCTION TO CORE MATHS AT ST ANTHONY’S AND ST AIDAN’S 
6TH FORM 

 

Thank you for choosing to study Core Mathematics at St Anthony’s and St Aidan’s 6th 
Form.  Although there are no external examinations in Year 12 you will sit a Core Maths 
exam at the end of the academic year.  In order for you make the best possible start to the 
course, we have prepared this booklet.   
 
It is important that you spend some time working through the questions in this booklet in 
the coming weeks - you will need to have a good knowledge of these topics before you 
commence your course and these revision exercises will help.  You should have met most 
of the topics before at GCSE.  Work through the introduction to each chapter, making sure 
that you understand the examples. Then try the exercise to ensure you understand the 
topic thoroughly. The answers are given at the back of the booklet. 
 
 
We hope that you will use this introduction to give you a good start to your Core Maths 
work and that it will help you enjoy and benefit from the course more.    
 
 
Mrs Armstrong 
Deputy Subject Leader Mathematics 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 3 

CONTENTS 
 

 Section 1  Percentages      page   4 
 Section 2  Estimations      6 
 Section 3            Calculating averages and range   8 
 Section 4  Co-ordinate geometry       12 
 Section 5  Pythagoras’ Theorem    15 
 Section 6  Stem and leaf diagrams    17 
           Section 7  Histograms      19 
 Solutions to the exercises       22 
 



 4 

SECTION 1:  PERCENTAGES 
 

To calculate a percentage we should use a multiplier.  The multiplier is found by dividing 
the required percentage by 100. 
For increases or decreases we add/subtract the required percentage to/from 100% at the 
beginning. 

 
Examples   
 
1) Calculate 26% of 412 
  
 0.26 x 412 = 107.12   
 
 
2) Increase 65 by 7% 
 
 100% + 7% = 107% 
 65 x 1.07 = 69.55 
 
3) Decrease 130 by 89% 
 
 100% - 89% = 11% 
 130 x 0.11 = 14.3 
   
   
 

To calculate a successive percentage change we use these multipliers but raise them to a 
power to represent the number of successive increases or decreases.  This is also known 
as compound interest/decay. 

 
Examples:   
 
1) John invests £2000 for 5 years in a savings account that pays 2.3% compound interest.  
How much does he have at the end of the 5 years? 
 
 100% + 2.3% = 102.3% 
 
 2000 x 1.023⁵ = £2240.83  (2dp)  
   
 
2) Amy buys a car for £10000.  Each year the car depreciates in value by 12%.  How much 
is the car worth after 4 years? 
 
 100% - 12% = 88% 
 
 10000 x 0.88⁴  = £5996.95  
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EXERCISE A  Calculate the following 
 

 

EXERCISE B     
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SECTION 2:  ESTIMATION 
 

When estimating we need to round each value to 1 significant figure before doing the 
calculation. 
 
 

 

Example 1:  Estimate the value of :   

 

 
 

 

Example 2:  Estimate the value of:   
 

 
 

 

 
 
Exercise A:  Estimate the value of the following 
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Exercise B:  Estimate the value of the following 
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SECTION 3:  AVERAGES AND THE RANGE 
 

The Mean 
You will already be familiar with the averages and the range and calculating them from a 
frequency table.   
To calculate the mean from a frequency table we must calculate the fx column then divide 
its total by the total frequency.  When using grouped data we must also add a midpoint 
column and as we are not using the raw data values the mean from a grouped frequency 
table will be an estimate. 

 

Example:  Calculate the mean of the following data: 
 

Points scored in a game (x) Frequency fx 

0 9 0 
1 11 11 
2 18 36 
3 7 21 

TOTAL 45 68 

 

Mean =  
 

 

 

 

 

Example:  Calculate an estimate of the mean of the following data: 
 

Points scored in a 
game (x) 

Frequency Mid point fx 

15 < x ≤ 20 3 17.5 52.5 
20 < x ≤ 25 6 22.5 135 
25 < x ≤ 30 7 27.5 192.5 
30 < x ≤ 40 4 35 140 

TOTAL 20  520 

 

Mean =  
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The Median 
To calculate the median from a frequency table we must find the middle value.  To find the 
position of the median we take the total frequency, add 1 and divide by 2.  We then count 
through the frequency using a cumulative frequency column until we get to this value, this 
then corresponds to the median.  When we are working from a grouped frequency table 
we do not have the raw data values therefore we can only find the class where the median 
lies. 

 

Example:  Calculate the mean of the following data: 
 

Points scored in a game (x) Frequency Cumulative frequency 
0 9 9 
1 11 20 
2 18 38 (23rd value is 2) 
3 7  

TOTAL 45  

 

Median =  
 

 

 

 

 

Example:  Calculate an estimate of the mean of the following data: 
 

Points scored in a 
game (x) 

Frequency Cumulative frequency 

15 < x ≤ 20 3 3 
20 < x ≤ 25 6 9 
25 < x ≤ 30 7 16 (10th and 11th values are both in this 

group) 
30 < x ≤ 40 4  

TOTAL 20  

 

Median =  
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Exercise A: 
 
Calculate the mean: 
 

 
 

 

Exercise B: 
 
Calculate an estimate of the mean: 
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 Exercise C: 
 
Calculate the median: 
 

 
 

Exercise D: 
 
Find the group where the median lies: 
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SECTION 4:  CO-ORDINATE GEOMETRY 
 

Gradient of a line segment 
 

We can use the following formula to find the gradient of a line segment between 2 points: 
 

 
 

Example 1: Calculate the gradient between points (4,3)  and (6, 7) 
 

 
 

 

Example 2: Calculate the gradient between points (2,10)  and (5, 1) 
 

 

 
 

 

 

Exercise A 
 
Find the gradient between each of the pairs of points 
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Equation of a line given 2 points 
 

To find the equation of a straight line given 2 points we must first calculate the gradient as 
above.  We can then use either of the following formulae to calculate the equation of the 
line: 
 

    
Here we substitute in the gradient and one of the points for x and y and re-arrange to find 
c.  We can then write the equation using our known values of m and c. 
 

 
 
Here we substitute in the gradient and one of our points for x₁ and y₁ and re-arrange to 
give us the equation of the line. 
 
The examples below will show you how to use each of these formulae. 

 

Example:  Find the equation of the line passing through the points (-2,1) and (3,11) 
 
First we calculate the gradient: 

 
 
Using formula 1: 
 

 
Using formula 2:  
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Exercise B 
 
Find the equation of the line passing through these pairs of points: 
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SECTION 5:  PYTHAGORAS’ THEOREM 
 
You will be familiar with Pythagoras’ theorem from GCSE Maths.  
We can use Pythagoras’ theorem to calculate the length of any of the sides on a right-
angled triangle using the rule;  
 

a² = b² + c² 
 

 
 

Example 1: Calculate the length of AC  

 
 
 
AC² = 4.2² + 5.6²  
AC² = 17.64 + 31.36  
AC² = 49 
AC = √49 
AC = 7 cm  
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Example 2: Calculate the length of BC, give your answer to 1dp 
 

 
 
BC² = 14² - 6²  
BC² = 196 - 36  
BC² = 160 
BC = √160 
BC = 12.6 cm  
 

 
 
Exercise A 
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SECTION  6:  STEM AND LEAF DIAGRAMS 
 

Stem and leaf diagrams show data in a table format.  They are a good way of organising 
data to find the averages and range.  You should be able to construct and interpret stem 
and leaf diagrams.  You should always remember to include/interpret the key. 

 

Example 1: Here are the speeds, in miles per hour, of 16 cars: 
 
31 52 43 49 36 35 33 29 54 43 44 46 42 39 55 48  
 
Draw an ordered stem and leaf diagram for these speeds. 
 

2 9 
3 1, 3, 5, 6, 9 
4 2, 3, 3, 4, 6, 8, 9 
5 2, 4, 5 

 
Key: 2│9 = 29mph 

 
 

Example 2:   
 
Anil counted the number of letters in each of 30 sentences in a newspaper.  
Anil showed his results in a stem and leaf diagram.  
 

 
Key 4 1 stands for 41 letters  
 
(a) Write down the number of sentences with 36 letters.  
 
2, as 6 appears twice in the 30 row. 
 
(b) Work out the range.  
 
45 – 8 = 37 
 
(c) Work out the median.  
 

 
 
15th value is 27 and 16th value is 27 so the median is 27. 
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EXERCISE 
 

1) Draw ordered stem and leaf diagrams for the following data.  Remember to include 
a key: 
 

 
 

2) The stem and leaf diagram below shows the ages of a group of people: 
 

 
 

3) The stem and leaf diagram below shows heights of Mrs Smith’s flowers: 
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SECTION 7:  HISTOGRAMS 
 
 
In a histogram the area of the bar represents the frequency of the data with the height 
representing the frequency density.  Often the width of the classes(bars) are unequal. 
To calculate the frequency density we divide the frequency by the class width.  You need 
to be able to construct and interpret histograms. 
 

 

Example: 
 
The table shows information about the age of 80 teachers. 
 
 

Age (years) Frequency Class width Frequency density 

20 < a ≤ 30 20 10 2 
30 < a ≤ 35 22 5 4.4 
35 < a ≤ 40 16 5 3.2 
40 < a ≤ 50 13 10 1.3 
50 < a ≤ 65 9 15 0.6 

 
We can then draw the histogram: 
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Example 
 
The histogram shows information about the weight of pigs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
30 pigs weigh between 50 and 65 kg.  
Work out an estimate for the number of pigs which weigh more than 80kg. 
 
150 squares = 30 pigs 
25 squares = 5 pigs 
175 = 35 pigs 
 
 

 
 
Exercise A: 
 

1) Draw a histogram for each set of data below: 
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2) The histogram shows information about the height of some plants. 

 

 
 

Work out an estimate for the proportion of plants over 25cm tall 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 22 

 

SOLUTIONS TO THE EXERCISES 
 

SECTION 1: 
Ex A 

 
 
Ex B 
 

 
 
 
SECTION 2 
Ex A 
 

 
 
Ex B 
  

 
 
SECTION 3 
Ex A 

a) 16.5  b)  5.6  c)  0.48  d) £2.93  e) 2.64  f) 1.49 
Ex B 

a)  17.75  b) 54.4  c) 30.8  d) 139.8 
Ex C 

a) 20  b) 6  c) 2  d) 0  e) 8  f) 2 
Ex D 

a) 5 < t ≤ 10   b) 36 < t ≤ 48 
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SECTION 4 
Ex A 

 
Ex B 

 
SECTION 5 
Ex A 
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SECTION 6 

1) 
 

 
2) 
 

 
 
3) 
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SECTION 7 
Ex A 
1)  Histograms drawn  2)  3/17 

 
 
 


