
 
 

Mathematics 

Y12 to Y13 Mathematics Summer Independent Learning 
 

June to August 2025 

There are two tasks to work through. 

2 Tasks  
Please read the following instructions very carefully and ensure you label and collate all your 
work ready for checking in September. 

 
For your first Maths lesson please bring 

• A large A4 folder with dividers. 

• These instructions with the tables filled in (print out/copy the tables onto A4 paper). 

• A list of questions you need to ask prior to doing your initial test. 

 
Task 1: Consolidation of Pure Mathematics Y12 content 

1. Complete all questions, ideally in retrieval conditions. 

2. Note down any topics struggled with, and use the below link to Jack Brown videos to 
help improve your understanding. https://sites.google.com/site/tlmaths314/home/a-
level-maths-2017/full-a-level 

3. Review any topics of particular concern using your gapped notes 
 
 
 

Question / topic 
Video(s) 

(Tick) 

Gapped notes booklet used/ main issues? 

   

   

   

   

https://sites.google.com/site/tlmaths314/home/a-level-maths-2017/full-a-level
https://sites.google.com/site/tlmaths314/home/a-level-maths-2017/full-a-level
https://www.youtube.com/watch?v=1lThXgU08S0&list=PLU9Ai-cMKFlVw_MLkxc_M6O4yOd9xcexl


Task 2 – Topic based consolidation of recent ‘Y13 content’ 

 

1. Complete all questions for the 3 topics. 

2. Mark and correct all questions using answers provided. 

3. Update review sheet with details of work completed. 
 
 

Topic Any points of weakness you need to address 

Reciprocal Trigonometry 

 
 

Differentiation exam 
questions 

 

Forces  



Task 1: Consolidation of Pure Mathematics Y12 content 
 

Question 1 
 
Fully justify your workings 
 

 
 
Question 2 

 
 

Question 3 

 
 

                  d)  State the roots of the equation 𝑓(𝑥 − 2)  
 



Question 4 
 

 

 
 

Question 5 

 
 

Question 6 

 

 



Question 7 

 
 

 
Question 8 
 

 
 

 
Question 9 
 

 
 
Question 10 

 
 

 



Question 11 

 
Use differentiation from first principles, to show that for 𝑓(𝑥) = 𝑥4, 𝑥 ∈ 𝑅  
 

𝑓’(𝑥) = 4𝑥3 
 
Question 12 
 

 
 

 
 

                   

         c)   Calculate the area bounded by curve and the x-axis. 
 
 
 

Question 13 
 

 Remember you can use column vectors or i,j,k notation! 
 

 
 
 

BAC 



Question 14 

 
 
 

Question 15 
 

 
 

 
Question 16 

 
 

Question 17 
 

 
 

 
 
 



Question 18 
 

 
Question 19 

 

 
 
Question 20 

 
 

 
 

 
[Solutions begin on next page] 



Task 1 solutions 
Question 1 

 

 

Question 2 
 

Question 3 
 

 



Question 4 
 
 

Question 5 
 

 



Question 6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

I would say just draw a RA triangle, reduces 

the likelihood of mistakes with negatives! 



Question 7 
 

 

Question 8 

 
 

Question 9 
 



Question 10 

 

 
 

 

 



 



 

Question 11 

 



Question 12 
 

 



Question 13 
 



 

 
 

 



Question 14 
 

Question 15 

 



 

 

Question 16 

 

 



Question 17 
 

 

 

 

 
 
 

 

 

 

 
 

 

 

 

 
 

 



 

Question 18 

 
 

Question 19 

 



 

Question 20 
 

 
 

 

 

 
 

 

 



Task 2 – Topic based consolidation of recent ‘Y13 content’ 
 

 Topic 1 - Reciprocal Trigonometry 
 

Question 1 
 

 
 

 
 
Question 2 

 

 
 
 
Question 3 
 

 
 
Question 4 
 

 
 



Question 5 

 
 
 
 
 
 
 
 

[Solutions begin on next page] 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Question 1 
 

 
 

 
 
Question 2 

 

 
 
 
 
 
 
 



Question 3 
 

 
 
Question 4 

 

 

 



 

 
 

 

 

Question 5 
 

 
 

 

 

 

 

 

 

 

 

 

 



 

Topic 2 – Differentiation 
Question 1 
 

 
 
 
Question 2 
 

 
 
 
 
Question 3 

 



Question 4 
 

 
 
 
Question 5 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

[Solutions begin on next page] 
 

 
 



Question 1 
 

 
 
Question 2 
 

 
 
 
Question 3 

 



Question 4 

 
 
 
 
Question 5 
 



Topic 3 - Forces 

 

Forces - Non – slopes 
 

Question 1 

 
 

 

Question 2 
 

 

 



Forces - Slopes 

Question 1 

 
 

Question 2 

 
 

 
 

 
 

Extension 

 
 

[Solutions begin on next page] 



Forces; Non – slopes 
 

Question 1 

 

 

Question 2 

 

 
 



Forces - Slopes 

 

Question 1 

 

 

Question 2 

 

 

 
Acceptable for find the acceleration in (b) to show this, then just give the value of a again in (c)  with no further workings. 


