
Further Maths A Level 
Reading List and Bridging Work 

Reading List 
There are lots of excellent books on mathematics and mathematicians, such The Man Who Loved 

Only Numbers by Paul Hoffman and Fermat’s Last Theorem by Simon Singh. There is a list here of 

recommended reading: https://nrich.maths.org/9477  

 

Task 1: 

Read at least ONE book from the list.  Write a one-paragraph review of the book for other students 

and email to phil.marshall@edgbarrowschool.co.uk  

 

 

Problem Solving and Mathematically Writing 
Problem-solving skills and the ability to write mathematically are both crucial to success at A level, 

especially in further maths where there is an increased emphasis on reasoning and proof.  

You have probably done some proof at GCSE. The following notes and exercises will help you to build 

on this experience and develop your mathematical reasoning. 

 

Task 2: 

• Read this first! https://nrich.maths.org/10213  

• Bookmark this page: https://nrich.maths.org/10622  

• Read the attached notes: Reflection Questions Part 1 

• Read the attached notes: Proof and Writing Mathematically.  

o Do the exercises from these notes. 

 

Task 3: 

Choose ONE (or more!) of the problems in Module 1 https://nrich.maths.org/10209 to solve. 

For each problem 

• Present your solution(s) clearly 

o This should include the question and enough information that someone unfamiliar 

with problem can follow your working 

o Use the ideas from Proof and Writing Mathematically 

• Answer the reflection questions B1 and A1-A3 from Reflection Questions Part 1 

If you like computing, you may want to investigate using LaTex to produce PDFs of mathematical 

writing https://www.latex-project.org/  

https://nrich.maths.org/9477
mailto:phil.marshall@edgbarrowschool.co.uk
https://nrich.maths.org/10213
https://nrich.maths.org/10622
https://nrich.maths.org/10209
https://www.latex-project.org/


Task 4: 

Read the notes on notation in Module 2 https://nrich.maths.org/10279. You may recognise “IFFY 

Logic” from the taster session. (You probably won’t be able to do “Mind your P’s and Q’s” yet...)  

 

We will use this notation a lot in further maths, so make sure you are happy with it.  

 

More if you want it! 
There is no need to learn content before starting the course in September. In fact, it is a good idea to 

avoid doing anything from the A Level course out of context, as you may miss key points or proof.  

However, anything you can do to develop your mathematical thinking is useful! The notes and 

problems linked above are sufficient. If you want more, there are lots of problems on the following 

sites – I’m sure you can find something at the appropriate level: 

• https://nrich.maths.org/secondary 

• https://www.ukmt.org.uk/ (The Maths Challenges) 

 

Links with Other Subjects 
If you are studying further maths, you are possibly considering a career or further study in maths,  

physics, computer science, engineering, or another related subject. If you have bridging work for 

other subjects, see if you can notice the links to your maths work.  

• Do any of the problem-solving or reflection tools help?  

• What are the similarities and differences in questions and problems? 

 

Computer Science and Programming… 
In many maths-based subjects, a knowledge of computer programming may be useful. Engineers, 

research scientists and medics often use computer programming and statistical tools to analyse data 

and model experiments. 

If you are interested in learning some programming (which is also relevant for discrete maths) then 

the following book is written for mathematicians: https://greenteapress.com/wp/think-python-2e/  

Up to the chapter on “Files” (stopping before the chapter on “Classes”) is what is included in GCSE 

computer science. (We recommend that A-Level computer science students are confident with these 

chapters before starting the A level.) There is no requirement to learn any programming; the book is 

there if you are interested. 

 

Email me 
I am always happy to answer your questions – my email is: phil.marshall@edgbarrowschool.co.uk  

Feel free to ask about the resources above, studying at A level, or any interesting math problems! 

Good luck and enjoy doing interesting mathematics! 

https://nrich.maths.org/10279
https://nrich.maths.org/secondary
https://www.ukmt.org.uk/
https://greenteapress.com/wp/think-python-2e/
mailto:phil.marshall@edgbarrowschool.co.uk


Reflection Questions – Part 1
Notes and strategies for maths students (and teachers!)

These notes are a short guide to improving your problem-solving skills There is already a huge 
amount written on this subject1, so this is my (latest) attempt to condense this material into 
something practical. In particular, this guide contains things for you to do before and after 
working on a problem. These are discussed in more detail in Part 2, if you are interested.

Summary

• Solving a problem is about linking what you know, to what you want to know
• How well you do this depends on how you organise your knowledge 

– this is called your mental model (see Part 2 for details)
• Learning is about developing your mental models
• We can use specific exercises and questions to improve our mental models

Part 1: Using problems to develop your problem-solving skills
Doing problems is a good way to develop your problem-solving skills. We would also like you to 
answer the following questions before and after each problem you attempt. This should help you to 
gain maximum benefit from each problem and will help us in our feedback to you. 

Before you start the problem:

B1) What do you notice about the problem? 

After you have attempted the problem:

A1) If you solved the problem, what were the key facts/steps that helped you to solve the 
problem? If not what fact/step do you think you are missing?

A2) Once you have seen the solution, how does that compare with your (partial) solution?

A3) What will you do in the next problem, based on your experience from this problem?

(Note that question A3 is the most important and should be answered in positive, definite terms – 
i.e. something you will do next time, rather than something you won’t do. )

These are very broad questions and anything you notice that is interesting or useful is good! If these
are too open, the questions on the next page might help to structure your thinking, particularly 
in terms of noticing mathematical points; you don’t have to answer them all, use them as prompts to
answer the key questions above. 

These steps and questions are not new – analysing, planning and reflecting are key parts of all 
problem-solving strategies.2 Most students use reflection prompts such as “WWW/EBI” and many 
problem-solving frameworks are simply lists of questions attached to an acronym3. 

1 George Pólya  , R. G. Dromey, Stephen Siklos, Phil Chaffé, and so many others!
2 Pólya has a four-part strategy for solving maths problems, and Dromey develops this for computing
3 TRIZ, PDCA, …, see https://changingminds.org/ for lots on this topic

https://en.wikipedia.org/wiki/George_P%C3%B3lya
https://changingminds.org/
https://en.wikipedia.org/w/index.php?title=R._G._Dromey&action=edit&redlink=1


Extended Prompt Questions

Before - What do you notice?

• What information are you given?
• Are there any variables defined?
• Are there any useful relationships between facts?
• Are there any numbers? 

• Why are they those specific numbers?
• Are there any special cases that stand out?
• What area(s) of maths might be useful?

• What links can you make to/from what is given in the question to other knowledge?
• Can you draw a diagram?
• What is the goal?

• What might be the last step to reach the goal?
• What is the one piece of information that would allow you to make the last step?

• Have you seen anything similar before?
• If you were to have seen a similar question, what would it have been?
• Is this a special case of something general or a generalisation of something specific?

• What information are you missing?
• What information do you need?

• How can you find it?
• What would (insert good mathematician here) notice?
• What assumptions are you making?

• Are you reading the information accurately and precisely?
• What can you deduce immediately from what you know?
• What have you deduced without realising it, that may not be correct?

After – How will you improve your problem solving next time?

• What was the key step?
• What prompted you to make this step?
• Which facts were useful and why?

• Could you tell (or could you have told) beforehand that this would be the key step?
• Can you generalise the solution?
• How else could you use this technique?
• Does this always work, or is this a special case?
• How else could you solve the problem?
• How can you use this problem in  the future?
• What have you learnt about your existing maths knowledge?
• Can you link your maths knowledge in a new way?
• What did you try that wasn’t helpful? Why?
• If you made an error, what was it?

• Why did you make it?
• How will you avoid similar errors in the future?

• How would you explain your process to someone else?
• Did you use all the information?

• If not, was your solution complete?
• How did you link new information that you found during the solution with the given 

information?
• How did you review your process as you went along?



Proof and Writing 
Mathematically



Writing mathematically

• Ensures clarity

• Helps you to get marks

• Reduces errors

• Helps you to solve problems



The conclusion is not the point…

• The minions meet their new, despicable boss

• The shark dies

• The Jedi win

• They find Nemo



Example: Prove that the sum of any three 
consecutive integers is divisible by 3 

n + n + 1 + n + 2 = 3n + 3

What is n?

Which are the three integers? 

Why are they consecutive?

Why is the answer divisible by 3?



Example: Prove that the sum of any three 
consecutive integers is divisible by 3 

Let n be an integer

then n, n+1, n+2 are consecutive integers

and     n + (n+1) + (n+2) = 3n + 3

= 3(n+1)

which is divisible by 3, as required



Example: Prove that the sum of any three 
consecutive integers is divisible by 3 

Let n be an integer

then n, n+1, n+2 are consecutive integers

and n + (n+1) + (n+2) = 3n + 3

= 3(n+1)

which is divisible by 3, as required

Define your variables

Start with a fact
from the question 
and use 
connectives to 
show the sequence
of your argument

Clear conclusion, linked back to the question



The sequence of an argument

• Write down your starting points

• What do you know? What are your variables?

• What are the consequences of the starting points?

• Then, therefore, =>, so…

• Each step follows logically from the previous step, 

with no missing steps



Useful maths connectives
• Let … [used to define a variable that is not in the question]
• Given… 
• Consider… [given/consider are used to state something from the question 

that you are using as the starting point for an argument/proof]

• => (implies) [means you are doing a step of algebraic manipulation, 
or making a logical deduction]

• Then… [then/therefore/so are used to sequence your argument]
• Therefore… 
• So…

• Because…
• Where… [adds detail to something, usually let/given]
• …as required. [links your final answer back to the question]





Let x be an even integer
then x = 2n for some integer n
and x2 =  (2n)2 

= 4n2

which is a multiple of 4, as required.

Let n, n+1 be consecutive integers
then n(n+1) – n = n2 + n – n

= n2

which is a square number as required.



Let x, y be integers with x even and y odd
then x = 2n and y = 2m+1, for some integers n, m
and xy = (2n)(2m+1) 

= 2(n(2m+1))
which is even, as required.

Let x, y be odd integers 
so x = 2n+1 and y = 2m+1, for some integers n, m
and x + y = (2n+1) + (2m+1) 

= 2n +2m + 2
= 2(n + m + 1) 

which is even, as required.



Spend time on the important points

• Of course, the cat ate the mouse

• The cat ate the mouse, of course

• The mouse ate the cat, of course



Cause and effect matters

• I am hungry, because I missed breakfast

• Because I missed breakfast, I am hungry

• I missed breakfast because I am hungry

• I missed breakfast, therefore I am hungry



I missed breakfast, therefore I am hungry

This is the most common mathematical order:

• Start with a fact and work out the consequences. 

• Cause then effect.



Prove that the sum of any three consecutive integers is divisible by 3 

Let n be an integer

then n-1, n, n+1 are consecutive integers

and     (n-1) + n + (n+1) = 3n

which is divisible by 3, as required

Let n be an integer

then n, n+1, n+2 are consecutive integers

and     n + (n+1) + (n+2) = 3n + 3

= 3(n+1)

which is divisible by 3, as required



The best solution…

• … is the one that occurred to you!

• As long as it

• Answers the question

• Can be read in a logical order

• Demonstrates your mathematical thinking



Solve this problem and present your answer 
as clearly and concisely as you can.

A set of five numbers has:
• a mode of 24
• a median of 21
• a mean of 20

What could the numbers be?



Solve this problem and present your answer as 
clearly and concisely as you can.


