
 Welcome!  

First of all, welcome to Maths! This pack is designed to support your recall of GCSE top-

ics essential for Alevel maths.  

A level Mathematics is an interesting and challenging course which extends the methods 

you learned at GCSE and includes applications of mathematics, such as Statistics and 

Mechanics. Mathematics qualifications are well-respected by employers and are 

“facilitating” subjects for entry to higher education. As technology continues to advance, 

so too does mathematics, increasing its essential role in both everyday and corporate 

life. New mathematical theories are being discovered and developed every day, enabling 

inventions and scientific discoveries to continue to flourish. By studying Maths at A-

Level, you will have the opportunity to forge a career that’s at the forefront of techno-

logical advancement. 

A Level Maths will allow you to develop a number of skills : problem-solving, analytical 

skills, research skills and logic whilst  letting you hone your ability to solve mathematical 

problems that are both  abstract and scientific. 

This induction pack includes tasks which form part of the assessment to judge your suit-

ability to access the course in September. To access the course you need to complete 

these induction tasks thoroughly and pass the baseline assessments in September.  

If you get stuck on any of the tasks, feel free to email me  or any of the maths team . 

michelle.cole@bushfield.co.uk  



Key Information for A Level Maths 

Specification: Pearson  https://qualifications.pearson.com/content/dam/pdf/A%20Level/

Mathematics/2017/specification-and-sample-assesment/a-level-l3-mathematics-specification.pdf  

Textbooks– will be provided by the school 

 

 

 

 

 

 

 

Assessment:   3 x 2hour papers.  

Two papers on the Pure maths content and one paper on the Applied maths content 

split equally between statistics and mechanics. 

Content Over-view 

PURE :   

 Topic 1 – Proof 

 Topic 2 – Algebra and functions 

 Topic 3 – Coordinate geometry in the (x, y) plane 

 Topic 4 – Sequences and series 

 Topic 5 – Trigonometry 

 Topic 6 – Exponentials and logarithms 

 Topic 7 – Differentiation 

 Topic 8 – Integration 

 Topic 9 – Numerical methods 

 Topic 10 – Vectors 

 

Applied: 

Statistics 

● Topic 1 – Statistical sampling 

● Topic 2 – Data presentation and interpre-

tation 

● Topic 3 – Probability 

● Topic 4 – Statistical distributions 

● Topic 5 – Statistical hypothesis testing 

Mechanics 

● Topic 6 – Quantities and units in mechanics 

● Topic 7 – Kinematics 

https://qualifications.pearson.com/content/dam/pdf/A%20Level/Mathematics/2017/specification-and-sample-assesment/a-level-l3-mathematics-specification.pdf
https://qualifications.pearson.com/content/dam/pdf/A%20Level/Mathematics/2017/specification-and-sample-assesment/a-level-l3-mathematics-specification.pdf


Organisational Requirements 

You are required to have your own calculator that has certain functions availa-

ble for use during all lessons, independent study and your exams. The most 

popular one for A Level maths is shown. 

Casio FX -991 CW Advanced Scientific calculator  

  Early in the autumn term we will arrange  

purchase via wise pay for your chosen  

calculator as we can buy these cheaper 

Casio fx- CG100( class whiz) graphical calculator 

You may choose to work on loose leaf paper and store your 

work in Lever Arch folders or A4 books for working will be 

provided. 

https://www.amazon.co.uk/Advanced-Scientific-calculator-Engineering-Calculator/dp/B0D3FP51F8/ref=sr_1_3?crid=2BWONQ8S3EB46&dib=eyJ2IjoiMSJ9.IIn1RPowte_fuUsCBqXR4AiktPTjafbnvMoB-zdl0jEi-u8CHWecUHK4W8QIaNHAHxkF3tON-ap7Zf1c-1Cezj0LcnOQHfTxi2WdoW0ODg30HVgQtYJFAML


You should work through each of the  tasks shared in this booklet, ensuring that you are confident with 

all of the skills. 

Please ensure that you keep all of your work demonstrating full working out to bring to the first session 

in September.  

The solutions to all tasks are shared at the end of this booklet. You should self check your work. 

 

The ‘ careful reading ‘ Introductory task 

Follow the instructions on page 23 to complete the reading task. If you found this article interesting then 

you can find plenty more at: https://plus.maths.org/content/  

 

Mathematical Problem Solving 

A selection of mathematical puzzles aimed at transition into A Level for you to have a go at. Links to solu-

tions shared. 

 

Just for fun- Additional suggested reading if you are interested in Maths 

 

Some suggested reading if you want to further explore the beauty of maths. 

 

A Level Maths Preparatory Tasks 

https://plus.maths.org/content/


 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task A: Indices and Surds 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task B: Equations and Formula 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task C: Quadratics  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task D: Completing the Square 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task E: Quadratic Formula 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Task F: Line Graphs 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



The ‘ Careful Reading’ Introductory Task 

Careful reading is the skill of closely reading a text for deep understanding. Many stu-

dents find this difficult, but it is definitely a skill you can learn.  You may ask yourself the 

relevance of this within A Level maths but with the increasing length of questions some-

times worth 10 to 12 marks full understanding of the scenario, information and question 

is vital. 

When reading some text, ask yourself: how many times did I read the text? Did I reread 

the more difficult sections? Did I summarise the key information?  

TASK: Follow the instructions in the grid and then complete the reading task that follows  

Read the article on the link below and then create a mind map of the key themes and find-

ings of the article.  https://plus.maths.org/content/easy-pi 

  Easy as pi? 



Mathematical Problem Solving 

suggested solutions: https://nrich.maths.org/901/solution  

suggested solutions: https://nrich.maths.org/7039/solution  

Here are a few suggested puzzles to get you thinking mathematically. You can 

find a further selection here:  

https://nrich.maths.org/8767  

https://nrich.maths.org/901/solution
https://nrich.maths.org/7039/solution
https://nrich.maths.org/8767


suggested solutions:  https://nrich.maths.org/problems/symmetricality?tab=solutions 

https://nrich.maths.org/problems/symmetricality?tab=solutions


Just for fun- Additional suggested reading if you are interested in Maths. 

The Mathematical Universe: Alphabetical Journey Through the Great Proofs, Prob-
lems & Personalities by William Dunham 

In this book, Dunham takes us through a tantalizing selection of the great proofs, noto-
rious disputes, and intriguing unsolved mysteries of the mathematical universe. Sub-
jects range from the golden age of Greek geometry to the furthest frontier of infinite 
series. Dunham explores more than five thousand years of mathematical history, dig-
ging into the earliest records in Egypt, Babylon, India, and China, and turning up surpris-
ing tales and tidbits from modern times. All along the way, Dunham portrays the great 
masters of mathematics at their work. In colorful anecdotes, the brilliant - often eccen-
tric - luminaries chart the course of mathematical progress. This book is accessible to 
any reader with a basic knowledge of algebra and geometry. You will come away from 
this exhilarating book with a keen sense of the power and splendor of the magical 
mathematical world.  

Chaos by James Gleick 

Chaos is what happens when the behaviour of a system gets too complicated to 
predict; the most familiar example is the weather, which apparently cannot be 
forecast accurately more than five days ahead. This book tells the story so far in 
the study of this new field of Physics. 
   

Euclid's Window: The Story of Geometry from Parallel Lines to Hyperspace by Leon-
ard Mlodinow 

Anyone who thought geometry was boring or dry should prepare to be 
amazed. Despite its worthy cover this book is exactly what its title says - a 
story - and the plot of this story involves life, death and revolutions of un-
derstanding and belief. It stars the some of the most famous names in histo-
ry, from Euclid who laid the logical foundations, to Albert Einstein, who unit-
ed space and time in a single non-Euclidean geometry. It offers an alterna-
tive history of mathematics, revealing how simple questions anyone might 
ask about space - in the living room or in some other galaxy - have been the 
hidden engines of the highest achievements in science and technology.  

Closing the Gap: The Quest to Understand Prime Numbers by Vicky Neale 

Prime numbers have intrigued, inspired and infuriated mathematicians for millen-
nia. Every school student studies prime numbers and can appreciate their beauty, 
and yet mathematicians' difficulty with answering some seemingly simple ques-
tions about them reveals the depth and subtlety of prime numbers. In this 
book, Vicky Neale charts the recent progress towards proving the famous Twin 
Primes Conjecture, and the very different ways in which the breakthroughs have 
been made: a solo mathematician working in isolation and obscurity, and a large 
collaboration that is more public than any previous collaborative effort in mathe-
matics. Interleaved with this story are highlights from a significantly older tale, 
going back two thousand years and more, of mathematicians' efforts to compre-
hend the beauty and unlock the mysteries of the prime numbers.  



Fermat's Last Theorem by Simon Singh 

The story of the solving of a puzzle that has confounded mathematicians since the 17th 
century. In 1963, a schoolboy browsing in his local library stumbled across the world's 
greatest mathematical problem: Fermat's Last Theorem, a puzzle that every child can 
understand but which has baffled mathematicians for over 300 years. Aged just ten, An-
drew Wiles dreamed that he would crack it. Wiles's lifelong obsession with a seemingly 
simple challenge set by a long-dead Frenchman is an emotional tale of sacrifice and ex-
traordinary determination. In the end, Wiles was forced to work in secrecy and isolation 
for seven years, harnessing all the power of modern maths to achieve his childhood 
dream. Many before him had tried and failed, including a 18-century philanderer who 
was killed in a duel. An 18-century Frenchwoman made a major breakthrough in solving 
the riddle, but she had to attend maths lectures at the Ecole Polytechnique disguised as a 
man since women were forbidden entry to the school.  

The Great Mathematical Problems by Ian Stewart 

There are some mathematical problems whose significance goes beyond the ordi-
nary - like Fermat's Last Theorem or Goldbach's Conjecture - they are the enigmas 
which define mathematics. This book explains why these problems exist, why 
they matter, what drives mathematicians to incredible lengths to solve them and 
where they stand in the context of mathematics and science as a whole. It con-
tains solved problems - like the Poincaré Conjecture, cracked by the eccentric 
genius Grigori Perelman, who refused academic honours and a million-dollar prize 
for his work, and problems which, like the Riemann Hypothesis, remain baffling 
after centuries. Stewart is the guide to this mysterious and exciting world, show-
ing how modern mathematicians constantly rise to the challenges set by their 
predecessors, as the great mathematical problems of the past succumb to the 
new techniques and ideas of the present.  

Algorithmic Puzzles by Anany & Maria Levitin 

In this book, Anany and Maria Levitin use many classic brainteasers as well as newer ex-
amples from job interviews with major corporations to show readers how to apply ana-
lytical thinking to solve puzzles requiring well-defined procedures. The book's unique 
collection of puzzles is supplemented with carefully developed tutorials on algorithm 
design strategies and analysis techniques intended to walk the reader step-by-step 
through the various approaches to algorithmic problem solving. Mastery of these strate-
gies - exhaustive search, backtracking, and divide-and-conquer, among others - will aid 
the reader in solving not only the puzzles contained in this book, but also others encoun-
tered in interviews, puzzle collections, and throughout everyday life. Each of the 150 
puzzles contains hints and solutions, along with commentary on the puzzle's origins and 
solution methods. Readers with only middle school mathematics will develop their algo-
rithmic problem-solving skills through puzzles at the elementary level, while seasoned 
puzzle solvers will enjoy the challenge of thinking through more difficult puzzles.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Answers– Indices and Surds 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


