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The Maths team would like to congratulate you on your GCSE achievements and welcome you to 
Newstead Wood. 

We would like to also help you prepare for the next year and a half of your educational journey. It is 
very important that you attempt all these questions and bring what you could not do to class in 
September. It is your education and we are here to support you, but you need to take the initiative. 

Some notes: 

 You have chosen to do mathematics A-Level, so let us help you succeed. 
 A-Level is fundamentally different from GCSE. 
 The pace is faster, you are expected to do more independent work, and to seek support when 

you need it. 
 Most importantly: cramming will not work. You need to understand why and how the maths 

work and apply it to new contexts. This is what these exercises are aimed to do. They will cover 
your GCSE topics with an added twist to aid deeper understanding. 

We will cover: 

1. Numbers  
2. Algebra 
3. Quadratic Functions and Equations 
4. Solving Quadratic Simultaneous Equations 
5. Graphs and Transformations 
6. Area under the graph 
7. Volume and surface areas 

 

  



1 Numbers: 

 

You have learnt the laws of indices. Here is a recap: 

Remember surds are those roots you could not simplify, so √2 or √23 are surds, but √4 = 2 and 

√25 = 5 are not. 

1.  𝑥 . 𝑥 = 𝑥ା, where 𝑥, 𝑎, and 𝑏 can be any number be it positive or negative integers, 
fractions, even surds or algebraic expressions.  

2. 𝑥 ÷ 𝑥 =
௫ೌ

௫್
= 𝑥ି 

3. (𝑥) = 𝑥  

4. 𝑥
ೌ

್ = ൫ √𝑥
್

൯


 – Think about what happens when 𝑏 is even, can 𝑥 be negative then? What if 𝑏 is 
odd? 

5. 𝑥ଵ = 𝑥 
6. 𝑥 = 1 
7. (𝑥𝑦) = 𝑥 . 𝑦. It is important for you to justify this with some numerical examples for yourself. 

 Examples: 
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  Not a real number, so no answers exist! 
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1. Evaluate:                          2. Simplify to a simple fraction or an integer: 
   

 

 

 

 

 

 



 

 

 

 



 

 

 



3. Write in an index form  

 

 

 

 

 

 

4.  Simplify 

   
5. Expand and simplify 

  
 

6. Rationalise the denominator and simplify.  

    
7.     Expand and simplify  

 
 

8. Rationalise the denominator and simplify where possible.  
 

 
 

 

 

  



2 Algebra: 

Remember that algebraic expressions are just generalisation of arithmetic with numbers. All the rules 
that applied to numbers will apply here. The letters are just placeholders for numbers. We will now 
apply the above index laws to algebraic expressions. 

When it comes to changing the sunject of a formula, just think of it as solving for that variable and 
follow the same rules as solving equations.  

Examples: 

 

 



 

 

 

 

 

 

 

 

 

 



1.    Simplify  

 
2.  Write as sums of powers of 𝑥. 

  
3. Simplify 

                                

 

Factorising quadratics, especially non-monial quadratics is something you should remembre well 
from GCSE. Here are a couple of exampes as reminder: 

 

 
 
 
 

 
4.   

       

 
 
 
 
 
 

5.    Factorise    
 

6. Factorise  
 
 

 

= −5𝑥ଶ𝑦(𝑥ଶ − 4𝑥𝑦 + 4𝑦ଶ) 

= −5𝑥ଶ𝑦(𝑥 − 2𝑦)ଶ 

 

d) 

c) 

b) 

a) 

 

= 3𝑥ଶ + 6𝑥 + 4𝑥 + 8 

= 3𝑥(𝑥 + 2) + 4(𝑥 + 2) 

= (3𝑥 + 4)(𝑥 + 2)  

𝑊𝑒 𝑛𝑒𝑒𝑑𝑒𝑑 𝑝 𝑎𝑛𝑑 𝑞 𝑠𝑢𝑐ℎ 𝑡ℎ𝑎𝑡 

𝑝 + 𝑞 = 10 𝑎𝑛𝑑 𝑝 × 𝑞 = 3 × 8 = 24 

 



7. Factorise fully: 
 

a.    
b.   
c.   

We can factorise powers that are not integers as well. Here is an example: 

  

Write as   and fill whatever is left to get  

 
8. Factor  
9. Simplify 

 
10.    

 
Change the subject of each formula to the letter given in brackets. 

 

 



    

 



3 Quadratic Functions & Equations: 
 

A quadratic function is given by  

𝑓(𝑥) = 𝑎𝑥ଶ + 𝑏𝑥 + 𝑐,    𝑎 ≠ 0 

When you insert a number (value) for 𝑥, You will receive a value for 𝑓(𝑥). 

A quadratic equation is when we are interested in a specific value of  𝑓(𝑥). We usually then solve it to find the 
corresponding valuefor 𝑥. The most important one is when 𝑓(𝑥) = 0,  which means where the graph of the 
function crosses the 𝑥-axis. 

As you can see below not all quadratic functions will cross the 𝑥-axis. Try and think why is that before we go 
through this in details.            

 

 

      

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 



They key to how many roots you may have lies in your quadratic formula 

𝑥 =
−𝑏 ± √𝑏ଶ − 4𝑎𝑐

2𝑎
 

Think what happens if  

1.  𝑏ଶ − 4𝑎𝑐 = 0?  Then whatever comes after ± is 0. So you have one answer only. We call this a repeated root. 

2.  𝑏ଶ − 4𝑎𝑐 < 0? Then the square root will have no answers. So, there are no real roots. 

3. 𝑏ଶ − 4𝑎𝑐 > 0? You will get two distinct real roots. 

Example: 

 

You can also use this information to see for which values of 𝑥 your graph is above or below 0, thus answering 
quadratic inequality questions. 

Examples: 

 



     

 

Of course you can use factorising (where possible) and completing the square to find the roots. You can also 
use comleting the square to find the turning point of the graph of a quadratic function. 

 



 

 

 

1.   Solve, giving your 
solutions in surd form. 

 
2.    Find the nature(i.e. the numer of real) roots of the following quadratics 

 
 



   

 

 
9. Solve by completing the square. 

 

  



4 Solving Quadratic Simultaneous Equations: 
 

A set of simultaneaous equations where one is a quadratic and the other a line looks for the crossing point of 
the line and the curve (or circle in some cases). 

Key points 

 Make one of the unknowns the subject of the linear equation (rearranging where necessary). 
 Use the linear equation to substitute into the quadratic equation. 
 There are usually two pairs of solutions. 

Example: 

 

 



 

  



5 Graphs and Transformations: 

 

     

Remember that “drawing” is accurate, while “sketch” gives the general idea about how a 
function behaves. 

 



Examples: 

 



For transformation of graphs remember: 

 

      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Examples: 
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6 Area Under Graphs: 

 

Example: 
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7 Volumes and Surface Areas: 
 

 

Examples: 

 



 

 



 

 



   

 

 

 

 



Answers: 

Numbers 

1.    

 
2.      

 
3.    

 
4.       

 
5.      

 
6.    

  
7.            8. 

  

Algebra: 

1.     

     
 



2.   

 
  

3.     
 

4.  a) (𝑥 + 6𝑦)(𝑥 − 2𝑦) b) (−𝑥 + 7)(𝑥 + 5)  c) (3𝑥 + 1)(2𝑥 + 1)  d)3𝑥(2𝑥 − 3)(2𝑥 + 1) 
5.    (𝑥 + 𝑦)(3𝑏 − 4)(3𝑏 + 4) 
6.   (𝑥 − 4)ଶ − 𝑦ଶ = (𝑥 − 4 − 𝑦)(𝑥 − 4 + 𝑦) 
7.   a) 3(5𝑥 − 4𝑦)(5𝑥 + 4𝑦)   b) (𝑏 − 5 − 𝑎)(𝑏 − 5 + 𝑎) c)4𝑥ଶ𝑦(𝑥 − 5)ଶ 

 
8.      

 
9.     

 
10.     

 

 
 

 



Quadratics: 

1.    

 
2.            

 
 

9.   

     
 
 
 
 
Quadratic simultaneous equations: 

  
 



Graphs and transformations: 
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Area under graph: 
    
 
 
 
 
 
 
 

 
Volumes and Surface Areas: 

 

5 


