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Introduction 
 

Thank you for choosing to study Core Maths in the sixth form. 

 
The Mathematics Department is committed to ensuring that you make good progress throughout 

your Core Maths course. In order that you make the best possible start to the course, we have 

prepared this booklet. It is vital that you spend time working through the questions in this booklet 

over the summer. You need to have a good knowledge of these topics before you commence your 

course in September. You should have met all the topics before at GCSE.  

 

Work through what you need to from each chapter, prioritising topics you are less comfortable with. 

Make sure that you understand the examples, then tackle the exercise to ensure        you understand the 

topic thoroughly. The answers are at the back of the booklet. You will need to be    very organised so 

keep your work in a folder & mark any queries to ask at the beginning of term. 

 
Use this introduction to give you a good start to your Year 12 work that will help you to enjoy, and 

benefit from, the course. The more effort you put in, right from the start, the better you will do. 

 
Sources for further help are indicated throughout the booklet. All the topics can be found on 

resources such as Corbett Maths, Hegarty Maths or Dr Frost Maths. 

 

 

https://hegartymaths.com/ 

       https://www.drfrostmaths.com/ 

       https://corbettmaths.com/
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1. Data tables, averages and spread 
 

1.1 Averages  

For support with this section, have a look at Hegarty clips 404 – 410. 

 

Mean 

To find the mean, add all your numbers together and divide by how many numbers you 

have. 

 

Example 

The mean of 6, 3, 8 and 7 is: 

6 + 3 + 8 + 7

4
=  

24

4
= 𝟔 

 

 

Mode 

The mode is the number that occurs most often. 

 

Example 

The mode of 3, 6, 9, 3, 1, 7, 8, 4 is:  3 

 

 

Median 

When the list in order, the median is the number that is in the middle of the list. 

 

Example 

The median of 6, 3, 5, 8 and 7 is: 

3, 5, 6, 7, 8 

 

The median of 1, 8, 5 and 10 is: 

1, 5, 8, 10 

The median is between 5 and 8, so 
5+8

2
= 𝟔. 𝟓 

 

 

Range 

The range is the value you get when you take the smallest number from the biggest 

number. 

The range is NOT an average it is a measure of spread 

If the range is small, there is not much variation in the numbers. This means the data is 

consistent. The smaller the range, the more consistent the data. 

 

Example 

The range of 6, 3, 8 and 7 is: 8 – 3 = 5 
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Answers: Page 57 
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1.2 Averages from frequency tables 

For support with this section, have a look at Hegarty clips 415 – 417. 

 

Mean 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mode 

The mode is the value which occurs the most. In a table, this is the value that has the 

highest frequency. 

 

Example 

 

The highest frequency in this table is 7, which corresponds to 

10 flowers. 

 

Therefore, the mode is 10. 
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Median 

As above, we need to find the middle value from the data. We can do this by writing out 

the list of data from the table, or by find the value in the  
𝑛+1

2
 position, where n is the total 

frequency. 

Example 

 

 

Or: 

Total frequency = 

3+1+2+6+3 = 15 

 

 
𝑛+1

2
=  

15+1

2
  

        = 8th position 

 

So median = 62 
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1.3 Averages from grouped tables 

For support with this section, have a look at Hegarty clips 415, 416 & 418. 

 

Mean 

To find the mean from a grouped frequency table: 

1. Calculate the midpoints of the groups 

2. Calculate the midpoint x frequency for each row 

3. Find the total frequency and total midpoint x frequency 

4. Estimated Mean = total midpoint x frequency ÷ total frequency 

 

Example 

 
 

 

 

 

 

 

 

 

 

Mode 

When the data are grouped, the modal group is the group with the highest frequency. 

 

Example 

 

 

The highest frequency is 22. 

 

Therefore, the modal group is 4 < t ≤ 8. 
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Median 

As with the previous table, we can estimate the median by finding the value in the  
𝑛+1

2
 

position, where n is the total frequency. 

 

Example 

 

 

Total frequency = 14 + 22 + 21 + 8 + 5 = 70 

 

𝑛 + 1

2
=  

70 + 1

2
=  

71

2
= 35.5 

 

14 so far in 0 < t ≤ 4 group. If we count on, there’s 36 

between 0 and 8. 

Median group: 4 < t ≤ 8 
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Answers: Page 59 
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2. Accuracy and estimation 

 

2.1 Accuracy 

For support with this section, have a look at Hegarty clips 17, 56, 130. 

 

The accuracy used depends on the size of the figure being quoted. 

 

We need the answer to be precise enough, but being too accurate is unnecessary and 

sometimes unrealistic. For example, if the population of a town is 34,567, you probably 

wouldn’t say the entire number when describing it.  You are more likely to say “around 

35,000” or “around 34600”. 

 

Accuracy is also often limited by the measuring instrument used. For example, a stopwatch 

can usually only measure to 2 d.p, and a school ruler can usually only measure to the 

nearest mm. 

 

Decimal places 

This system only applies to numbers with a decimal point.  

When rounding to 1 d.p, we are rounding to the nearest 10th, and our answer will have 1 

digit after the decimal point. When rounding to 2 d.p, we are rounding to the nearest 100th, 

and our answer will have two numbers after the decimal point. 

  

Example 

 

This answer when rounded to 1 d.p. is 34.5 

 

 

 

Significant figures 

Significant figures provide us with a useful system for rounding numbers of any size, 

including both whole numbers and decimals.  They are widely used in the real world, 

particularly in science. 

 

When rounding to 1 s.f, we look at the first digit (ignoring any zeros at the beginning), 

which tells us the accuracy we are rounding to. 

 

Example 

Round 34.485 to 1 s.f. 

 

The first digit of 34.485 is 3. This is in the 10s column, so we are rounding to the nearest 

10. 

34.485 is closer to 30 than 40, so our answer rounded to one significant figure is 30. 
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Answers: Page 64 
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2.2 Estimation 

For support with this section, have a look at Hegarty clips 131. 

 

We can use estimation answer questions by doing a similar calculation, but easier, to give 

us an idea of the answer. 

 

Example 

In an exam, a student wrote 1482 words in 2 hrs 50 mins.  Estimate how many words they 

wrote each hour. 

 

1482 words is close to 1500 words 

2 hrs 50 mins is close to 3 hrs 

1500 ÷ 3 = 500 words 

 

 

You are used to estimating calculations from GCSE but you now have to be able to 

estimate real life problems. 

When estimating, we usually round the numbers to make calculations easier – choose the 

most suitable in each case. 
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Answers: Page 64 
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3. Interpreting graphs and charts (statistics for life) 

 

3.1 Revising statistical diagrams 

For support with this section, have a look at Hegarty clips 393, 425, 427-429. 

 

Discrete data can only take exact values. The unit of measurement cannot be split up. 

For example the number of students in each class. 

 

Continuous data can take any value. This means every point has a value. 

For example height is continuous data as heights are not just 175cm or 176cm, but every 

value in between too. 

 

Bar charts 

A bar chart is a way of representing data using rectangular bars. 

 

Example 

In this bar chart the number of students 

who do different sports are shown. 

 

 

 

 

 

 

 

 

 

 

 

Sometimes bar charts can be misleading. 

 

Example 

This bar chart represents the number of dogs at a dog show.  

There are three mistakes in this bar chart. 

 

• The numbers don’t go up evenly. 

• The vertical axis doesn’t start at 0. 

• There are no labels on the axes. 
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Pie charts 

In every pie chart the angles all add up to 360o. Pie charts are used to show different 

proportions of the whole. You often need to work out how many degrees will represent one 

person. 

 

Example 

  
 

 

 

 

 

Example 

There are a number of students in a course. Each must study a 

science subject. The pie chart represents the number of students 

who chose each of the sciences.  

15 chose physics. 

How many chose environmental science? 

 

From physics: Angle for 1 person = 30 ÷ 15 = 2o  

 

Environmental science angle = 360 – 120 – 90 – 30 = 120o 

 

120 ÷ 2 = 60 people 

 

 

 

 

 

 

 

 



18 
 

 
 

 

 

(No question 3 or 4 for this section) 
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Answers: Page 65 
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3.2 Scatter diagrams 

For support with this section, have a look at Hegarty clips 453, 454. 

 

Bivariate data is data which is paired. Examples include: 

• (population, land area) for countries 

• (power, weight) for cyclists 

• (mass, price) for breakfast cereals 

• (CD sales, downloads) for albums 

•  

A scatter diagram is used for numerical bivariate data 

 

Sometimes the data shows a pattern which can be approximated by a line of best fit. In the 

diagram below, the line rises from bottom left to top right. This is referred to as a positive 

correlation.  The line can be used to estimate values.  

 

Example 

A roller coaster has a largest drop of 60m. Estimate its max speed. 

 

Find 60m on the horizontal axis. 

 

Go up from 60m to the line of 

best fit. 

 

Go across to the other axis and 

read off the value: about 32m/s 

 

 

 

 

 

 

 

Example 

The trendline for this set of data slopes from top right to 

bottom left. This is called a negative correlation. This 

diagram seems to show that as the temperature increases, the 

amount earned from hot snack sales decrease. 
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Answers: Page 67 
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4. Standard form 
 

For support with this section, have a look at Hegarty clips 128, 122-127. 

 

Standard form is when a number is written in the format: a x 10n 

The first part, a, needs to be a number between 1 and 10. 

The second part x 10n indicates the column (place value) of the left most digit of the 

number. 

 

Example  

2,350,000 = 2.35 x 106 

 

 

Standard form also covers small numbers. 

 

 

 

 

Example 

0.053 is written in standard form as 5.3 x 10-2 

 

You can use your calculator to work out standard form calculations. 

 

Example 
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Answers: Page 71 
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5. Percentages 

 

5.1 Fractions, decimals and percentages  

For support with this section, have a look at Hegarty clips 73-76, 82-83. 

 

There are several different ways to express proportions. Fractions, decimals and 

percentages are all closely related. 

 

In this example we use fractions and percentages. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fraction to decimal: Doing (numerator ÷ denominator) on a calculator will find the 

decimal equivalent of a fraction. If the answer on the calculator display is shown as a 

fraction, press the S⟺D button to convert it to a decimal. 

 

Decimal to percentage: Multiply a decimal by 100 to convert to a decimal. 

 

Percentage to decimal: Divide a percentage by 100 to convert to a decimal. 

 

Example 

 

Type 40 ÷ 100 on your 

calculator to get 0.4. 

0.4 x 100 = 40% 
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Answers: Page 72 
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5.2 Expressing one number as a percentage of another 

 

Writing one number as a percentage of another number is a common, everyday necessity. 

For example, it's used for calculating percentage scores on tests or working out costs on a 

project. 

 

Example 

A test is out of 50. Beth scores 47. What percentage score did she get? 

 

We can show the score as a fraction: 
47

50
 

Then scale the fraction to make denominator 100, or type into a calculator:  

47

50
=  

94

100
= 0.94 = 94% 

So Beth scored 94%. 
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Answers: Page 73 
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5.3 Percentage change 

For support with this section, have a look at Hegarty clips 97. 

 

It is possible to look at the difference between two numbers and work out the percentage 

increase or the percentage decrease. This is known as percentage change. 

 

Percentage change is calculated by dividing the difference between the two amounts by the 

original amount, i.e.: 

 

 

 

 

 

Example 

A painting is bought for £200 and later sold for £250. What is the percentage profit? 

 

The difference = 250 - 200 = 50 

Change/original = 50/200 = 25/100 = 0.25 = 25% 
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Answers: Page 74 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



35 
 

5.4 Reverse percentages  

For support with this section, have a look at Hegarty clips 96. 

 

Reverse percentages helps to solve questions like:  

30% of a number is 90. What is the number? 

 

Example 

If 30% of a number is 90 

10% of the same number is 30 

and 1% of the same number is 3. 

100% of the number is 300. 

The missing number is 300.  

 

 

Example 

 

 
 

Example 
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Example 
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Answers: Page 75 
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5.5 Repeated percentage change 

For support with this section, have a look at Hegarty clips 91-92. 

 

Interest is money that is paid regularly at a particular percentage, usually when money has 

been lent or borrowed. For example, a bank will give its customers interest to reward them 

for saving money with them, but it will also charge interest to anyone who has borrowed 

money from them. 

  

Simple interest 

As the name suggests, simple interest is a quick way of calculating interest. Simple interest 

is worked out by calculating the percentage amount and multiplying it by the number of 

periods that the money will be invested for. 

 

Example 

Calculate the interest on borrowing £150 for 3 years if the simple interest rate is 7.5% per 

year. 

 

To work out the amount of interest for 1 year calculate 7.5% of £150 and multiply by the 

number of years to get the interest for 3 years: 

7.5% of £150 = 150 x 0.075 = £11.25 

£11.25 x 3 = £33.75 

 

So, the amount of simple interest on borrowing £150 for 3 years is £33.75, which makes 

the total amount payable £183.75. 

 

Compound interest 

Compound interest means that each time interest is paid onto an amount saved or owed, 

the added interest also receives interest from then on. 

 

Example 

Calculate the interest on borrowing £150 for 3 years if the compound interest rate is 7.5% 

per year. 

 

Increase of 7.5% gives a multiplier of 1.075 (107.5%) 

To work out the amount of an interest for year 1 calculate 7.5% of £150: 

Year 1  £150 x 1.075 = £161.25 

To work out the amount of interest for year 2 calculate 7.5% of year 1 increased amount 

Year 2  £161.25 x 1.075 = £173.34 

To work out the amount of interest for year 5 calculate 7.5% of year 2 increased amount 

Year 3  £173.34 x 1.075 = £186.34 

 

So the amount of compound interest on borrowing £150 for 3 years is 186.34 – 150 = 

£36.34, which makes the total amount payable £186.34. 
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When working with a calculator, it is much quicker to go to the final answer in one step: 

£150 x 1.075 x 1.075 x 1.075 = £150 x 1.0753 = £186.34 

 

 
 

 
 

 
 

 

Answers: Page 78  
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6. Probability 

 

6.1 Outcomes 

For support with this section, have a look at Hegarty clips 351-355, 358-367. 

 

Example 

In the 18th century Jean le Rond d’Alembert, a famous mathematician, discussed a game 

of heads and tails: 

A player wins if they gets heads at least once on two tosses of a coin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sometimes when you list all the outcomes you are not sure if you have got them all. 

Putting all your possibilities in a tree diagram can help to list all the outcomes. 

 

Example 
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Answers: Page 79 
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6.2 Relative frequency  

For support with this section, have a look at Hegarty clips 356-357. 

 

Murphy’s Law says that if you drop a piece of toast, it is more likely to 

land butter side down. 

How could you test this? 

 

Frequency is how many times an event occurs. 

 

Relative frequency = number of times an event occurs 

                                            total number of trials 

 

You can estimate probability by working out relative frequency. 

 

Example 

A piece of buttered toast was dropped 50 times and landed butter side down 30 times. 

The relative frequency of the toast landing butter side down is 30/50 

So, an estimate of the probability of the toast landing butter side down is 30/50 = 3/5 
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Answers: Page 81 
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6.3 Two-way tables  

For support with this section, have a look at Hegarty clips 422-424. 

 

Putting results into a table helps when finding probabilities. 

 

Example 

 

Total who didn’t do homework: 32 

No homework and passed: 19 

Proportion = 19/32 

 

 

Example 
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Answers: Page 82 
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7. Proportional reasoning 
For support with this section, have a look at Hegarty clips 339-341. 

 

When someone travels to another country, they often need to buy currency. Exchanges 

show their rates. If you know what £1 buys you can work out how much you will get for 

other amounts. 

 

Example 

If £1 = $1.23 then: 

   £2 = 2 x $1.23 = $2.46 

   £7 = 7 x $1.23 = $8.61 

 

 

Conversions are used in a similar way when changing between measurements. 

 

Example 

We use the fact that 5miles = 8 km to help us work out other distances. 

10 miles = 2 x 5 miles = 2 x 8km = 16km 

32km = 4 x 8km = 4 x 5 miles = 20 miles 

 

 

When working with speed the units help to explain how far the object travels in a set 

period of time.  

 

Example 

10 metres per second (10m/s), means the object moves 10 metres every second. 

At 10m/s after 3 seconds the object will move 3 x 10m = 30m. 

 

We sometimes use other units like kph, kilometres per hour and mph miles per hour but the 

principle is the same, how far the object has moved, 1km or 1mile, in what time (1hour). 

 

The same proportional reasoning ideas you used with the currency and speed problems can 

be used to work out which offer is best. One way to do this is to buy the same amount 

using both offers and compare the cost. Another way to compare offers is by using unit 

pricing. 

 

Example 

You can buy 3 tins for £3.40 or 4 tins for £4.95.  

 

Method 1: work out the cost of the same number of tins 

How much are 12 tins in packs of 3?      4 x £3.40 = £13.60 

How much are 12 tins in packs of 4?      3 x £4.95 = £14.85 

Buying in packs of three is cheaper and the best buy.      
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Method 2: work out the cost one tin 

For the 3 pack the cost of one tin is £3.40 ÷ 3 = £1.13 (2d.p.) 

For the 4 pack the cost of one tin is £4.95 ÷ 4 = £1.24 (2d.p.) 

Comparing these prices, the 3 pack is the best buy because each tin costs less. 

The cost of one tin is called the unit price, the tin is the unit. 
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Answers: Page 84 
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8. Algebra 
 

8.1 Solving equations 

For support with this section, have a look at Hegarty clips 177-186. 

 

Two-step equations 

1. Add or subtract to leave only the variable term on one side of the ‘=’. 

2. Multiply or divide to find the solution. 

3. Check your solutions. 

 

Example 

Solve 3𝑥 + 5 =  −16 

 

 

 

 

 

 

 

 

Final answer: x = -7 

 

 

x on both sides 

1. If you have brackets, expand first. 

2. Add or subtract terms to get the variable (usually x) on one side of the ‘=’, and any 

numbers on the other side. 

3. Multiply or divide to find the solution. 

4. Check your answer. 

 

Example 

 

 

 

 

 

 

 

 

 

Final answer: x = -9 

 



52 
 

Practice Questions: Solving equations 

 

1) Solve the following equations. 

 

2) Solve the following equations. 

 

3) Solve the following equations. 

 

 

 

Answers: Page 86 
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8.2 Solving Inequalities 

For support with this section, have a look at Hegarty clips 269-271. 

 

To solve inequalities, we follow exactly the same steps as solving equations, we just have a 

different symbol in the middle (an inequality sign rather than ‘=’). 

 

Example 

 

 

 

+5 

 

 

÷ 2 

Final answer: x < 3 

 

Example – x on both sides 

 
 

We must be careful if there is a negative in front of the x term. If you divide by a negative 

number, you need to swap the direction of the inequality sign. 

 

Example 
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Practice Questions: Solving inequalities 

 

1) Solve each of the inequalities: 

 

 

2) Solve each of the inequalities: 

 

3) Solve each of the inequalities: 

 

 

 

 

 

 

 

Answers: Page 87 
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8.3 Solving simultaneous equations 

For support with this section, have a look at Hegarty clips 190-193. 

 

Here we will consider solving 2 simultaneous equations using elimination. 

 

Example 

 

 

 

 

 

 

 

 

x 5 

x -2 

 

 

 

 

 

÷ 23 

 

 

 

 

 

Final answer:  

x = 2, y = 4 
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Practice Questions: Solving simultaneous equations 

 

Solve the following by elimination: 

 

   

 

 

Answers: Page 88 
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Answers 

 

1. Data tables, averages and spread 
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2. Accuracy and estimation 
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3. Interpreting graphs and charts (statistics for life) 
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4. Standard form 
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5. Percentages 
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6. Probability 
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7. Proportional reasoning 
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8. Algebra 

 
 

Question 1: 

 
 

Question 2:  

 

 

 

Question 3: 
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Question 1: 

 
 

Question 2: 

 
 

Question 3: 
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Answers: 

 

 
 

 
 


