
 

Summer Independent Learning: 

A level Further Mathematics 

Welcome to A level further maths! 

This SIL has 8 sections.  Each section should take roughly 60-90 minutes: 

• Sections 1-3 are optional preparation.  You should complete these (or 

parts of these) if you need to revise surds and quadratics from GCSE. 

• Sections 4-7 are compulsory.  They introduce one of the most important 

topics in A level further maths: complex numbers. 

• Section 8 is optional.  It ties together sections 1-7 and takes them a little 

bit further to introduce another further maths topic. 

For each section: 

• Click the link to watch the video. 

• Practice the skills until you are confident by answering as many of the 

questions in the section as you feel you need to. 

• Check your answers. 

• Correct any mistakes in a different colour and try to write down why 

you got the wrong answer. 

• Write down any questions you still need to ask. 

For your first further maths lesson: 

• Bring an A4 ringbinder specifically for further maths. 

• Bring all the summer work you have completed. 

• Be ready to ask your questions and help answer each other’s questions. 

Aims of the summer work: 

Further maths A level is about a lot more than simply getting the correct 

answer. It requires you to question what you already know about maths and 

try to look at the abstract structures. Throughout this work you will explore 

quadratics – in particular, the roots of quadratics. You will learn what 

mathematicians do when they find a quadratic that cannot be solved; or 

rather, one that cannot be solved using only real numbers…  



Section 1: Simplifying Surds 

Video: https://youtu.be/M2xDgnetfJ8 

 

 

 

https://youtu.be/M2xDgnetfJ8


Answers to Questions 

Section 1: Simplifying Surds 

 

  



Section 2: Rationalising the Denominator of Surds 

Video: https://youtu.be/qiUbYB86eU0 

 

https://youtu.be/qiUbYB86eU0


Answers to Questions  

 

Section 2: Rationalising the Denominator of Surds 

 

  



Section 3: Methods for Solving Quadratics 

Video: https://youtu.be/UikL2IyGLrU 

Choose a method to solve each of the following quadratic equations. Once 

you have found the two roots can you then add them to find the sum and 

multiply them to find the product? There is a connection between these two 

values and the original quadratic. 

 

 Quadratic Equation Method Roots Sum  of roots Product of 

roots 

A 𝒙𝟐 + 𝟖𝒙 + 𝟏𝟐 = 𝟎     

B 𝒙𝟐 + 𝟒𝒙 − 𝟏𝟓 = 𝟎     

C 𝒙𝟐 − 𝟗𝒙 − 𝟏 = 𝟎     

D 𝟐𝒙𝟐 + 𝟓𝒙 + 𝟐     

E 𝒙𝟐 + 𝟗𝒙 − 𝟏𝟏 = 𝟎     

F 𝟐𝒙𝟐 + 𝟏𝟐𝒙 − 𝟏 = 𝟎     

G 𝟑𝒙𝟐 + 𝒙 − 𝟐 = 𝟎     

H −𝒙𝟐 − 𝟒𝒙 + 𝟓 = 𝟎     

I 𝟒𝒙𝟐 − 𝟗 = 𝟎     

https://youtu.be/UikL2IyGLrU


Answers to Questions  

Section 3: Methods for Solving Quadratics 

 

  

 Quadratic Equation Method Roots Sum  of roots Product of 

roots 

A 𝒙𝟐 + 𝟖𝒙 + 𝟏𝟐 = 𝟎 Factorise −𝟔 𝒂𝒏𝒅 − 𝟐 −𝟖 𝟏𝟐 

B 𝒙𝟐 + 𝟒𝒙 − 𝟏𝟓 = 𝟎 Complete the 

square 
−𝟐 ± √𝟏𝟗 −𝟒 −𝟏𝟓 

C 𝒙𝟐 − 𝟗𝒙 − 𝟏 = 𝟎 Complete the 

square/formula 
𝟗 ± √𝟖𝟓

𝟐
 

𝟗 −𝟏 

D 𝟐𝒙𝟐 + 𝟓𝒙 + 𝟐 Factorise 
−

𝟏

𝟐
 𝒂𝒏𝒅 − 𝟐 −

𝟓

𝟐
 

𝟏 

E 𝒙𝟐 + 𝟗𝒙 − 𝟏𝟏 = 𝟎 Complete the 

square/formula 
−𝟗 ± 𝟓√𝟓

𝟐
 

−𝟗 −𝟏𝟏 

F 𝟐𝒙𝟐 + 𝟏𝟐𝒙 − 𝟏 = 𝟎 Complete the 

square/formula 
−𝟑 ±

𝟏

𝟐
√𝟑𝟖 

−𝟔 
−

𝟏

𝟐
 

G 𝟑𝒙𝟐 + 𝒙 − 𝟐 = 𝟎 Factorise 
−𝟏 𝒂𝒏𝒅

𝟐

𝟑
 −

𝟏

𝟑
 −

𝟐

𝟑
 

H −𝒙𝟐 − 𝟒𝒙 + 𝟓 = 𝟎 Factorise 𝟏 𝒂𝒏𝒅 − 𝟓 −𝟒 −𝟓 

I 𝟒𝒙𝟐 − 𝟗 = 𝟎 Factorise 
±

𝟑

𝟐
 

𝟎 
−

𝟗

𝟒
 



Section 4: Intro to Complex Numbers 

Video: https://youtu.be/dIJ6MhE3OyQ 

 

 

https://youtu.be/dIJ6MhE3OyQ


Answers to Questions  

Section 4: Intro to Complex Numbers 

 

  



Section 5: Solving Quadratics with No Real Roots 

Video: https://youtu.be/vBjd4z9gS18 

 

 

https://youtu.be/vBjd4z9gS18


Answers to Questions  

Section 5: Solving Quadratics with No Real Roots 

 

  



Section 6: Multiplying Complex Numbers 

Video: https://youtu.be/_MXkucyKEok 

 

 

https://youtu.be/_MXkucyKEok


Answers to Questions  

Section 6: Multiplying Complex Numbers 

 

  



Section 7: Dividing Complex Numbers  

Video: https://youtu.be/7H0tFv7_96g 

 

https://youtu.be/7H0tFv7_96g


Answers to Questions  

Section 7: Dividing Complex Numbers 

 

  



Section 8: Roots and Coefficients of Quadratics 

Video: https://youtu.be/dwzyOBSHk8w 

 

 

https://youtu.be/dwzyOBSHk8w


Answers to Questions  

Section 8: Roots and Coefficients of Quadratics 

 

 

  


