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1. Welcome  
 

Welcome to the Maths and Further Maths courses.  In A Level maths you will study topics 

such as geometry, calculus (the study of algebraic functions and reasoning) and 

trigonometry (pure maths) and use these ideas in the ‘applied’ topics in mechanics and 

statistics. Mechanics is strongly linked to physics and builds on ideas of motion and force 

to work out how objects move.  Statistics allows us to make sense of the complex world 

around us by analysing data in order to draw reliable conclusions from sets of information. 

If you choose to study Further maths as well, you will have the opportunity to develop a deeper and 

broader understanding of these mathematical concepts and meet a wider variety of topics and 

applications. 

Maths and Further Maths A-Levels are facilitating subjects. They open the door to so much further 

study and are valued highly by universities, further education and employers in general. 

During this introduction to the course, you will look back at one area of algebra you covered in GCSE, 

explore the connections between different methods and investigate how these are developed in new 

ways so they can be applied to both areas you’ve studied before and to new concepts you’ll meet in the 

A Level course.  

All of the resources you need can be found on Teams.  If you have any difficulty accessing these 

resources, please email us. 

Links to Specification:  

Maths:  https://www.ocr.org.uk/Images/308723-specification-accredited-a-level-gce-mathematics-a-

h240.pdf 

Further Maths 

https://www.ocr.org.uk/Images/308752-specification-accredited-a-level-gce-further-mathematics-a-

h245.pdf 

So, what will you study? 

 

 

https://www.ocr.org.uk/Images/308723-specification-accredited-a-level-gce-mathematics-a-h240.pdf
https://www.ocr.org.uk/Images/308723-specification-accredited-a-level-gce-mathematics-a-h240.pdf
https://www.ocr.org.uk/Images/308752-specification-accredited-a-level-gce-further-mathematics-a-h245.pdf
https://www.ocr.org.uk/Images/308752-specification-accredited-a-level-gce-further-mathematics-a-h245.pdf


Course Outline 

 

 

 

You will study: 

Pure Maths  

 
66.7% of A-Level 

Statistics 

16.7% of A-Level 

Mechanics 

16.7% of A-Level 

  Problem solving and proof 

Surds and indices 

Quadratic functions 

Equations and inequalities 

Coordinate geometry 

Trigonometry 

Polynomials 

Graphs and Transformations 

The binomial expansion 

Differentiation  

Integration 

Vectors 

Exponentials and logarithms 

Data collection 

Data processing, presentation and 

interpretation 

Probability 

The binomial distribution 

Statistical hypothesis testing using 

the binomial distribution 

Kinematics 

Forces and Newton’s Laws of 

motion 

Variable acceleration 

 

 

 

Form of assessment 

Paper 1 33⅓ % of A Level 2 hour exam Pure maths 

Paper 2 33⅓ % of A Level 2 hour exam Pure maths and 

statistics 

Paper 3 33⅓ % of A Level 2 hour exam Pure maths and 

mechanics 

 

The course is challenging, rewarding and exciting - let’s get started! 

 

 



 

 

2. Getting Started 
 

Expanding and Factorising Quadratics 

 

To remove a single bracket multiply every term in the bracket by the number or expression outside:  

 

 

 

 

 

 

 

 

 

  

To expand two brackets, we must multiply everything in the first bracket by everything in 

the second bracket.  We can do this in a variety of ways, including  

*  the smiley face method  

*  FOIL  (Fronts  Outers  Inners  Lasts)  

*  using a grid.  

 

  

 

 

 



 

 

Common factors  

We can factorise some expressions by taking out a common factor. 

 

 



 

Factorising quadratics 

 

 

 

Go to Teams and select: 2. Getting Started. Work through the powerpoint and assignments to 

test your understanding of quadratics. 



 

3. Next Steps 
 

Solving quadratics by factorising 

Make sure that the equation is rearranged so that the right hand side is 0. It usually 

makes it easier if the coefficient of x2 is positive.  

 

 

 

Solving quadratics using the formula 

 

 

 

 

 

 

 

 

 



 

Solving quadratics by completing the square 

Completing the square takes a quadratic equation x2 + bx + c =0 

and turns it into something that looks like (x + d)2 = e 

which is easy to solve. 

 

Example 1: Solve x2 + 4x + 1 = 0 

Step1: Move the number term to the right side of the equation: 

                                    x2 + 4x = -1 

 

Step 2: Find the number that will go inside the bracket by halving the number in front of the x 

             The bracket in this example will be (x + 2)2 

 

Step 3: Square the number you put in the bracket and subtract it from the left hand side of the equation. 

             22 is 4 so the equation becomes   (x + 2)2 - 4 = -1 

 

Step 4:  Rearrange the equation so only the bracket is on the left 

                                                                  (x + 2)2 = 3       (add 4 to both sides) 

 

Step 5: Square root both sides of the equation 

                                                 x + 2 = ±√3 

 

Step 6: Rearrange the equation to find x 

                                                x = -2  ±√3                           (subtract 2 from 

both sides) 

 

 

Go to Teams and select 

 3. Next steps 

Work through the powerpoint and assignments to test your understanding of solving quadratics. 

 

 

 



 

 

4. Building Skills 

 
Completing the square with ax² + bx + c = 0 
 

Example: 2x2 – 12x + 7 = 0 

Step 1: Write the quadratic in the correct form, since 

the leading coefficient is not a 1, you must factor the 2 

out of the first two terms. 

 

Step 2: Fill in the first blank by taking 

the coefficient (number) from the x-term 

(middle term) and cutting it in half and 

squaring it. Fill in the second blank by 

multiplying the number outside the brackets and the 

number in the first blank, in this case 

(2)(9) is 18. 

 

 

 

 

Step 3: Factorise the part in brackets and combine like 

terms for the numbers outside of the parenthesis.  

Note: The number in the square brackets will always be 

half of the coefficient (number) of the x-term. In this 

case, half of  –6 is –3. 

 

Step 4: Now you have completed the square and it is 

time to solve the problem. First add 11 to both sides. 

 

 

Step 5: Divide each side by 2. 

 

 

Step 6: Take the square root of each side, don’t forget 

the plus or minus. 

 

Step 7: Since there is a square root in the denominator, 

you must rationalize the denominator. 

Step 8: Add 3 to each side. 

 

Step 9: Check to determine if you can simplify the 

square root, in this case we can not. So the final answer 

is the same. 

 

 



 

 

Follow this link to see another example from the Khan Academy 

 
 
 
 

 
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-

equations/x2f8bb11595b61c86:completing-square-quadratics/a/solving-quadratic-equations-by-completing-the-

square?utm_account=Grant&utm_campaignname=Grant_Math_Dynamic&gclid=EAIaIQobChMI6p2_gryp6QI

VzO3tCh1qUwotEAMYASAAEgKhbPD_BwE 

 

Graphs of quadratics 

 

You can use completing the square to sketch quadratic graphs. 

 

Watch this video 

 
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-

equations/x2f8bb11595b61c86:quadratic-forms-features/v/quadratic-functions-2 

 

 

See how well you understood by answering these questions: 

 

for the graph   y = 2x2 – 12x + 7 

 

(remember, we completed the square for 2x2 – 12x + 7 =0 in the last section) 
 

1) What is the x coordinate of the turning point of the graph 

2) What is the y coordinate of the turning point of the graph 

3) Where does the graph cross the y axis? 

 

Go to Teams and select 

 4. Building skills 

Work through the powerpoint and assignments to test your understanding of solving quadratics. 

 

 

 

 

 

 

 

 

https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-equations/x2f8bb11595b61c86:completing-square-quadratics/a/solving-quadratic-equations-by-completing-the-square?utm_account=Grant&utm_campaignname=Grant_Math_Dynamic&gclid=EAIaIQobChMI6p2_gryp6QIVzO3tCh1qUwotEAMYASAAEgKhbPD_BwE
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-equations/x2f8bb11595b61c86:completing-square-quadratics/a/solving-quadratic-equations-by-completing-the-square?utm_account=Grant&utm_campaignname=Grant_Math_Dynamic&gclid=EAIaIQobChMI6p2_gryp6QIVzO3tCh1qUwotEAMYASAAEgKhbPD_BwE
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-equations/x2f8bb11595b61c86:completing-square-quadratics/a/solving-quadratic-equations-by-completing-the-square?utm_account=Grant&utm_campaignname=Grant_Math_Dynamic&gclid=EAIaIQobChMI6p2_gryp6QIVzO3tCh1qUwotEAMYASAAEgKhbPD_BwE
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-equations/x2f8bb11595b61c86:completing-square-quadratics/a/solving-quadratic-equations-by-completing-the-square?utm_account=Grant&utm_campaignname=Grant_Math_Dynamic&gclid=EAIaIQobChMI6p2_gryp6QIVzO3tCh1qUwotEAMYASAAEgKhbPD_BwE
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-equations/x2f8bb11595b61c86:quadratic-forms-features/v/quadratic-functions-2
https://www.khanacademy.org/math/algebra/x2f8bb11595b61c86:quadratic-functions-equations/x2f8bb11595b61c86:quadratic-forms-features/v/quadratic-functions-2


 

5. A-Level-Ready 
 

Sometimes it isn’t obvious that we are dealing with a quadratic equation and we 

need to ‘find’ the quadratic before we can start. 

By rearranging 

Example:  Solve the equation     x = 
6

𝑥
 - 1 

 

This is a quadratic equation, but it doesn’t look like one. 

 

 

 

 

Start by multiplying both sides of the equation 

by x 

 

Now rearrange the equation to make the right 

hand side 0 

 

You can solve this by using any of the methods 

in part 3 eg factorising 

Solve      x = 
6

𝑥
 - 1 

 

 

              x2 = 6 - x 

 

 

              x2 + x - 6 = 0 

               

 

            ( x + 3 )( x - 2 ) = 0 

 

 

   Either x = -3 or x = 2 

 

 

By substitution 

Sometimes, even when we rearrange an equation, it still doesn’t look like a quadratic. Watch this 

video to see an example of how we can ‘find’ the quadratic using substitution. 

https://www.youtube.com/watch?v=RaeHbqT1Zik 

 

 

 

 

 

 

 

 

 

 

https://www.youtube.com/watch?v=RaeHbqT1Zik


 

Example:  Solve   x4  -   3x2  - 4 = 0 

 

Start by picking another variable (letter) to use 

that will make the equation look like a quadratic. 

 

Here  y = x2   then y2 = x4 

 

Substitute these into the equation 

 

 

 

Solve the new equation to find the values of y 

 

 

 

This isn’t our final answer as we needed to find 

x, not y. 

Remember, y is actually x2  

 

We can ignore x2  = -4 as this doesn’t have real 

answers (it can actually be solved, we’ll be 

looking at this in the further maths section of 

part 6) 

Solve   x4  -   3x2  - 4 = 0 

 

 

Let y = x2  

 

Then the equation becomes 

 

            y2 - 3y - 4 = 0 

 

 

 

        ( y + 4 )( y - 1) = 0 

 

Either  y = -4  or  y = 1 

 

 

 

ie         x2  = -4   or  x2  = 1 

 

If    x2  = 1 then x = 1 or x = -1 

 

Complete these questions to test your understanding. 

Once you have finished, go to Teams and select 

6. A Level Ready 

 

 

Take a photo of your work and upload it for marking and feedback. 

(A copy of the questions are on Teams). 

 

 

 

 

 

 

 

 

 



 

Disguised Quadratic Equations 

 

 

 



 

 

7. Extension Tasks  
 

As a student who is choosing to study Mathematics at A Level, it is logical to 

assume that you have an interest in the subject. 

With that said, the following books may be of interest to you. 

 

Fiction 

The Curious Incident of the Dog in the Night - time (Mark Haddon) 

 

Non-fiction 

50 Mathematical Ideas You Really Need to Know (Tony Crilly) 

Cabinet of Mathematical Curiosities (Ian Stewart) 

The Calculus Wars (Jason Socrates Bardi) 

The Code Book (Simon Singh) 

Fermat’s Last Theorem (Simon Singh) 

The Simpsons and their Mathematical Secrets (SImon Singh) 

How Many Socks Make a Pair?: Surprisingly Interesting Maths (Rob Eastway) 

Hello World: How to be Human in the Age of the Machine (Hannah Fry) 

Humble Pi: A Comedy of Maths Errors (Matt Parker) 

The Life-Changing Magic of Numbers (Bobby Seagull) 

The Number Mysteries (Marcus du Sautoy) 

 



Puzzle books 

Alex’s Adventures in Numberland (Alex Bellos) 

Can you solve my problems (Alex Bellos) 

 

 

Maths Extension Task: Investigating Trig Graphs 

Sometimes the equation we want to solve includes trigonometric functions 

such as sin x and cos x. 

 

Could you factorise the expression    sin2x3 + 3sinx +  2 ? 

Note: sin2x means (sin x)2 

Now you’ve factorised, how could you use that to find the values of x when 

   sin2x + 3sinx +  2 = 0 

 

Is that the end of the question? Can you go further and find the values of x that work for this 

equation? 

 

Follow these links to explore how we use trig graphs and function to help us to solve equations. 

 

Lessons: 

https://corbettmaths.com/2013/04/20/ysinx-graph/ 

https://corbettmaths.com/2013/05/07/cosine-graph/ 

https://corbettmaths.com/2013/05/12/tangent-graph/ 

 

Worksheets: 

https://corbettmaths.com/wp-content/uploads/2013/02/trig-graphs-pdf.pdf 

 

Answers: 

https://corbettmaths.com/wp-content/uploads/2015/03/trig-graphs.pdf 

 

 

 

 

 

 

https://corbettmaths.com/2013/04/20/ysinx-graph/
https://corbettmaths.com/2013/05/07/cosine-graph/
https://corbettmaths.com/wp-content/uploads/2013/02/trig-graphs-pdf.pdf
https://corbettmaths.com/wp-content/uploads/2015/03/trig-graphs.pdf


Further Maths Extension Task: Investigating Complex Numbers 

Can you solve the equation    x2 + 2x + 5 = 0 ? 

 

In GCSE we said that this equation doesn’t have any REAL roots as it never crosses 

the x axis.  So what about roots that aren’t real? 

 

Follow these links to find out about imaginary (complex) numbers and how they can be used to ensure 

that every quadratic equation can be solved. 

 

Go to Teams and select 

 6. Further Maths Extension task 

Work through the assignment to test your understanding. 

 

Introduction to complex numbers: 

https://app.mymaths.co.uk/myportal/library/9/459#collapse1    

 

Quadratic formula with imaginary numbers 

https://www.youtube.com/watch?v=2Q_YPK_IZws  

 

Introduction and history of complex numbers 

https://www.youtube.com/watch?v=hqr1DtXXHpY  

 

Powers of i and roots of other negative numbers 

https://www.youtube.com/watch?v=KTNcYYHuBTY  

 

Useful websites: 

https://www.youtube.com/user/HEGARTYMATHS/live 

https://corbettmaths.com/contents/ 

If you decide that you are interested in studying A Level Maths and/or Further Maths at JHN next 

year, you need to go to the Google Classroom and click on Classwork and select: 

 

8. Summer Booklet 

Work through the booklet to test your understanding of the GCSE algebra needed at 

A Level. The answers are provided at the back of the booklet, along with a practice 

paper for the Algebra Induction test that takes place near the beginning of the Autumn 

term. 

If you have any questions, email Mr Barry barryn@jhn.herts.sch.uk  

https://app.mymaths.co.uk/myportal/library/9/459#collapse1
https://www.youtube.com/watch?v=2Q_YPK_IZws
https://www.youtube.com/watch?v=hqr1DtXXHpY
https://www.youtube.com/watch?v=KTNcYYHuBTY
https://www.youtube.com/user/HEGARTYMATHS/live
https://corbettmaths.com/contents/
mailto:barryn@jhn.herts.sch.uk

