
A-Level Maths 

Y11-Y12 Transition 

 
 

 

 

 

 

 

How to use this document: 

• Use the contents page and any blue text to navigate the document. 

 

• Read through the written examples. 

 

• Complete the sets of practice questions. 

 

• Use the corresponding video for each practice set to support and to self- 

assess. 

 

• Complete additional practice, using the solutions at the end of the 

document to self-assess. 

 
 
 
 
 

 
Page 1 of 39 



Page 2 of 42  

Contents 
Practice Assessment ........................................................................................................................................... 3 

Extension activities: Read/Watch/Listen............................................................................................................. 5 

Indices ................................................................................................................................................................ 6 

Surds .................................................................................................................................................................. 9 

Algebraic Methods ........................................................................................................................................... 13 

Quadratic Equations ......................................................................................................................................... 16 

Simultaneous Equations ................................................................................................................................... 20 

Inequalities ....................................................................................................................................................... 23 

Trigonometry .................................................................................................................................................... 26 

Solutions ........................................................................................................................................................... 32 

Practice Assessment ..................................................................................................................................... 34 

Indices .......................................................................................................................................................... 35 

Surds ............................................................................................................................................................ 36 

Quadratic Equations ..................................................................................................................................... 38 

Simultaneous Equations ............................................................................................................................... 39 

Inequalities ................................................................................................................................................... 40 

Trigonometry ................................................................................................................................................ 41 



Page 3 of 42  

Practice Assessment 
1. Simplify the following expressions: 
a) 2𝑥2 × 𝑥3 

b) 
𝑥6

𝑥2 

c) 
54𝑥5𝑦4

18𝑥2𝑦2 

d) 9𝑥−
1

3 × (4𝑥4)
3

2 
 
2. Solve: 3𝑥4 =  48  
 
3. Find the value of 𝑥:     5𝑥−1 = 125 
 
4. 

a) Simplify √360 

b) Expand and simplify: (3 + 5√3)(2 − √3) 

c) Simplify: 
3+5√3

2+√3
 

 
5. Expand and simplify 
(3𝑥 + 2)3  
 
6. Fully factorise: 
a) 𝑥2 − 49 
b) 𝑥2 + 8𝑥 + 15 
c) 6𝑥2 + 5𝑥 − 6 
 
7. Solve the following quadratic equations: 
a) 𝑥2 + 3𝑥 = 40 
b) 𝑥2 − 4𝑥 = −3 
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8. Solve these simultaneous equations: 
a) 
𝑥 + 𝑦 = 11  
3𝑥 − 𝑦 = 1  
b)  
𝑥 − 2𝑦 = 5  
4𝑥 + 𝑦 = 3  
c) 
𝑥2 + 𝑦 = 7  
𝑥 + 𝑦2 = 11  
 
9. Solve the inequalities: 
a) 6𝑥 − 4 ≤ 14 
b) 5𝑥 + 3 ≥ 2𝑥 + 12 
c) 𝑥2 − 10𝑥 + 21 > 0 
 
10. Functions: 
Let 𝑓(𝑥) = 4𝑥 − 2 and 𝑔(𝑥) = 𝑥2 + 1 
a) 𝑓(3) 
b) 𝑓𝑔(𝑥) 
c) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒 𝑤ℎ𝑒𝑛 𝑓−1(𝑥) = 5 
 
 

Solutions 
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Extension activities: Read/Watch/Listen 
 
 

Read Watch Listen 

A range of articles  
https://plus.maths.org/cont
ent/articles  
including “Maths in a 
minute: Invariants” 
 
“Humble Pi” by Matt Parker 
– Fun look at real-life maths 
mistakes. 

A range of videos 
https://plus.maths.org/cont
ent/tags/video  
including 
“Complex numbers” 
“Women of mathematics” 

Numberphile 
Podcast 
 
Breaking 
Math Podcast 

  

https://plus.maths.org/content/articles
https://plus.maths.org/content/articles
https://plus.maths.org/content/tags/video
https://plus.maths.org/content/tags/video
https://plus.maths.org/content/women
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Indices 
Worked Examples 
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Practice Questions 

Set 1 
 

Set 2 
 

Set 3 
 

 

Video Solutions 

Set 1 

Set 2 

Set 3 

Additional Practice 

Set 1 
 

https://www.youtube.com/watch?v=ug2WBa6LJFE&t=119s
https://www.youtube.com/watch?v=K_e_gUq445c
https://www.youtube.com/watch?v=sDDPE2y-VIg
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Set 2 
 

 
Set 3 

 

 
 

 

Solutions 
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Surds 
Worked Examples 
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Practice Questions 

Set 1 
 

Set 2 
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Set 3 

 

 

Video Solutions 

Set 1 

Set 2 

Set 3 

 
Additional Practice 

Set 1 
 

Set 2 
 

https://www.youtube.com/watch?v=NVlmUcn_kkg
https://www.youtube.com/watch?v=87gzPqaHHXQ
https://www.youtube.com/watch?v=5TxRft07OEk
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Set 3 
 

Solutions 
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Algebraic Methods 

Worked Examples 
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Practice Questions 

Set 1 
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Video Solutions 

Set 1 

Additional Practice 

Set 1 

 

 
 

 

Solutions 
 
 

 

https://www.youtube.com/watch?v=ho_eBEQ9p1g&feature=youtu.be
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Quadratic Equations 
Worked Examples 
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Practice Questions 

Set 1 
 

 
Set 2 

 

Set 3 
 

Set 4 

 

Video Solutions 

Set 1 

Set 2 

Set 3 

Set 4 

 
Additional Practice 

Set 1 
 

https://www.youtube.com/watch?v=6FJGGX4lo6I&feature=youtu.be
https://www.youtube.com/watch?v=mZmZOYxvpRE
https://www.youtube.com/watch?v=37F3joTkPcQ
https://www.youtube.com/watch?v=XWqSxaesAF4
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Set 2 

 

 
 

Set 3 
 

 
Set 4 

 

Solutions 
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Simultaneous Equations 
Worked Examples 
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Practice Questions 

Set 1 
 

Set 2 
 

Video Solutions 

Set 1 

Set 2 

Additional Practice 

Set 1 
 

 
Set 2 

 

 

Solutions 

https://www.youtube.com/watch?v=KX5GRuDyPQs
https://www.youtube.com/watch?v=UbW-SLrMwy0
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Inequalities 
Worked Examples 
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Practice Questions 

Set 1 

 

 
Set 2 

 

 

Video Solutions 

Set 1 

Set 2 

https://www.youtube.com/watch?v=HJDWOrGwL3s
https://www.youtube.com/watch?v=xWWzdCRb9VQ
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Additional Practice 

Set 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Set 2 

 

 

Solutions 
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Trigonometry 
Worked Examples 
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Practice Questions 

Set 1 

 

 
Set 2 

 

 
Set 3 

 

 
Set 4 

 

Set 5 

 

 

Video Solutions 

Set 1 

Set 2 

Set 3 

Set 4 

Set 5 

https://www.youtube.com/watch?v=HWrRpxTTO4E&feature=youtu.be
https://www.youtube.com/watch?v=ly-zgiwHiFc
https://www.youtube.com/watch?v=W_cAVr344rc
https://www.youtube.com/watch?v=YA9CYdZVZqQ
https://www.youtube.com/watch?v=wxlnZBaUmi4
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Additional Practice 

Set 1 
 

 
Set 2 
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Set 3 

 

 
Set 4 
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Set 5 
 

 

Solutions 
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Functions 
 

𝑾𝒉𝒂𝒕 𝒊𝒔 𝒂 𝑭𝒖𝒏𝒄𝒕𝒊𝒐𝒏?  𝐼𝑛 𝑚𝑎𝑡ℎ𝑠, 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑠 𝑠𝑜𝑚𝑒𝑡ℎ𝑖𝑛𝑔 𝑡ℎ𝑎𝑡 𝑡𝑎𝑘𝑒𝑠 𝑎𝑛 𝑖𝑛𝑝𝑢𝑡 𝑎𝑛𝑑  
𝑝𝑟𝑜𝑑𝑢𝑐𝑒𝑠 𝑎𝑛 𝑜𝑢𝑡𝑝𝑢𝑡. 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 𝑐𝑎𝑛 𝑏𝑒 𝑔𝑖𝑣𝑒𝑛 𝑎𝑠 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑚𝑎𝑐ℎ𝑖𝑛𝑒𝑠 𝑜𝑟 𝑎𝑠  
𝑚𝑎𝑡ℎ𝑒𝑚𝑎𝑡𝑖𝑐𝑎𝑙 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛𝑠. 𝑆𝑜𝑚𝑒𝑡𝑖𝑚𝑒𝑠, 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 𝑎𝑟𝑒 𝑑𝑖𝑠𝑝𝑙𝑎𝑦𝑒𝑑 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚  
𝑓: 𝑥 →  3𝑥 − 5, 𝑤ℎ𝑖𝑐ℎ 𝑖𝑠 𝑡ℎ𝑒 𝑠𝑎𝑚𝑒 𝑎𝑠 𝑓(𝑥) = 3𝑥 − 5. 
𝑾𝒐𝒓𝒌𝒆𝒅 𝑬𝒙𝒂𝒎𝒑𝒍𝒆𝒔  
𝑇𝑦𝑝𝑒 1: 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑖𝑛𝑔 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠  
𝐸𝑥𝑎𝑚𝑝𝑙𝑒: 𝐴 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦 𝑓(𝑥) =  3𝑥 + 1. 𝐹𝑖𝑛𝑑 𝑓(10).  
 𝑇𝑜 𝑠𝑜𝑙𝑣𝑒 𝑡ℎ𝑖𝑠, 𝑟𝑒𝑝𝑙𝑎𝑐𝑒 𝑥 𝑤𝑖𝑡ℎ 10 𝑎𝑛𝑑 𝑐𝑎𝑙𝑐𝑢𝑙𝑎𝑡𝑒 𝑡ℎ𝑒 𝑟𝑒𝑠𝑢𝑙𝑡.  
 𝑊𝑓(10)  =  3 ×  10 +  1 =  31.   
𝑇𝑦𝑝𝑒 2: 𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠  
𝐸𝑥𝑎𝑚𝑝𝑙𝑒: 𝐿𝑒𝑡 𝑓(𝑥) = 2𝑥 − 3 𝑎𝑛𝑑 𝑔(𝑥) = 𝑥 + 1. 𝐹𝑖𝑛𝑑 𝑓𝑔(𝑥). 
𝑇𝑜 𝑓𝑖𝑛𝑑 𝑓𝑔(𝑥), 𝑟𝑒𝑝𝑙𝑎𝑐𝑒 𝑥 𝑖𝑛 𝑓(𝑥)𝑤𝑖𝑡ℎ 𝑔(𝑥). 𝑓𝑔(𝑥) =  𝑓(𝑔(𝑥)) =  2(𝑥 + 1) −  3. 
 𝐸𝑥𝑝𝑎𝑛𝑑 𝑡ℎ𝑒 𝑏𝑟𝑎𝑐𝑘𝑒𝑡𝑠 𝑎𝑛𝑑 𝑠𝑖𝑚𝑝𝑙𝑖𝑓𝑦: 2(𝑥 + 1) −  3 =  2𝑥 +  2 −  3 

=  2𝑥 −  1. 
𝐸𝑥𝑎𝑚𝑝𝑙𝑒 1: 𝐶𝑜𝑚𝑝𝑜𝑠𝑖𝑡𝑒 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 (𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙)𝐿𝑒𝑡 𝑓(𝑥) = 𝑥 − 3 𝑎𝑛𝑑 𝑔(𝑥) = 𝑥2 
. 𝑎) 𝐹𝑖𝑛𝑑 𝑓𝑔(10): 𝐹𝑖𝑟𝑠𝑡 𝑓𝑖𝑛𝑑 𝑔(10), 𝑡ℎ𝑒𝑛 𝑎𝑝𝑝𝑙𝑦 𝑓(𝑥)𝑡𝑜 𝑡ℎ𝑒 𝑎𝑛𝑠𝑤𝑒𝑟. 
 𝑔(10) =  102 =  100. 
 𝑆𝑜, 𝑓𝑔(10) =  𝑓(100) =  100 −  3 =  97. 
 
𝑏) 𝐹𝑖𝑛𝑑 𝑔𝑓(−4): 𝐹𝑖𝑟𝑠𝑡 𝑓𝑖𝑛𝑑 𝑓(−4), 𝑡ℎ𝑒𝑛 𝑎𝑝𝑝𝑙𝑦 𝑔(𝑥)𝑡𝑜 𝑡ℎ𝑒 𝑎𝑛𝑠𝑤𝑒𝑟.  

 𝑓(−4) =  −4 −  3 =  −7. 𝑆𝑜, 𝑔𝑓(−4) =  𝑔(−7) =  (−7)2 =  49. 
 
 𝑐) 𝐹𝑖𝑛𝑑 𝑎𝑛 𝑒𝑥𝑝𝑟𝑒𝑠𝑠𝑖𝑜𝑛 𝑓𝑜𝑟 𝑓𝑔(𝑥): 
 𝐼𝑛𝑝𝑢𝑡 𝑔(𝑥) 𝑖𝑛𝑡𝑜 𝑓(𝑥). 𝑓𝑔(𝑥)  =  𝑓(𝑔(𝑥))  =  𝑔(𝑥)  −  3 =  𝑥^2 −  3.  

 
𝑇𝑦𝑝𝑒 3: 𝐼𝑛𝑣𝑒𝑟𝑠𝑒 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠  
𝐴𝑛 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑖𝑠 𝑎 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑎𝑐𝑡𝑖𝑛𝑔 𝑖𝑛 𝑟𝑒𝑣𝑒𝑟𝑠𝑒. 
𝑇ℎ𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑓(𝑥)𝑖𝑠 𝑔𝑖𝑣𝑒𝑛 𝑏𝑦 𝑓-1(𝑥), 𝑎𝑛𝑑 𝑖𝑡 𝑡𝑒𝑙𝑙𝑠 𝑢𝑠 ℎ𝑜𝑤 𝑡𝑜 𝑔𝑜 𝑓𝑟𝑜𝑚 𝑎𝑛  
𝑜𝑢𝑡𝑝𝑢𝑡 𝑜𝑓 𝑓(𝑥) 𝑏𝑎𝑐𝑘 𝑡𝑜 𝑖𝑡𝑠 𝑖𝑛𝑝𝑢𝑡. 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒: 𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑓(𝑥) =
𝑥 + 8

3
, 𝑓𝑖𝑛𝑑 𝑓-1(𝑥). 

𝑆𝑡𝑒𝑝 1: 𝑊𝑟𝑖𝑡𝑒 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚 𝑥 =  𝑓(𝑦). 
𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑎𝑙𝑙 𝑥′𝑠 𝑤𝑖𝑡ℎ 𝑦′𝑠 𝑎𝑛𝑑 𝑠𝑒𝑡 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑒𝑞𝑢𝑎𝑙 𝑡𝑜 𝑥. 𝑓(𝑥)

=
𝑥 + 8

3
𝑏𝑒𝑐𝑜𝑚𝑒𝑠 𝑥 =

𝑦 + 8

3
. 

𝑆𝑡𝑒𝑝 2: 𝑅𝑒𝑎𝑟𝑟𝑎𝑛𝑔𝑒 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑡𝑜 𝑚𝑎𝑘𝑒 𝑦 𝑡ℎ𝑒 𝑠𝑢𝑏𝑗𝑒𝑐𝑡. 𝑥 =  (𝑦 + 8)/3 3𝑥 
=  𝑦 + 8 3𝑥 − 8 =  𝑦. 𝑆𝑡𝑒𝑝 3: 𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑦 𝑤𝑖𝑡ℎ 𝑓⁻¹(𝑥). 𝑦 
=  3𝑥 − 8 𝑓⁻¹(𝑥)  =  3𝑥 − 8. 

𝐸𝑥𝑎𝑚𝑝𝑙𝑒 2: 𝐼𝑛𝑣𝑒𝑟𝑠𝑒 𝐹𝑢𝑛𝑐𝑡𝑖𝑜𝑛𝑠 (𝐴𝑑𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙) 
𝐺𝑖𝑣𝑒𝑛 𝑡ℎ𝑎𝑡 𝑓(𝑥) =  3𝑥 −  9, 𝑓𝑖𝑛𝑑 𝑓-1(𝑥). 
𝑆𝑡𝑒𝑝 1: 𝑊𝑟𝑖𝑡𝑒 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑖𝑛 𝑡ℎ𝑒 𝑓𝑜𝑟𝑚 𝑥 =  𝑓(𝑦). 
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𝑓(𝑥) =  3𝑥 −  9 𝑏𝑒𝑐𝑜𝑚𝑒𝑠 𝑥 =  3𝑦 −  9. 
𝑆𝑡𝑒𝑝 2: 𝑅𝑒𝑎𝑟𝑟𝑎𝑛𝑔𝑒 𝑡𝑜 𝑚𝑎𝑘𝑒 𝑦 𝑡ℎ𝑒 𝑠𝑢𝑏𝑗𝑒𝑐𝑡. 𝑥 =  3𝑦 −  9  
𝑥 +  9 =  3𝑦 
𝑥 +  9

3
=  𝑦. 

𝑆𝑡𝑒𝑝 3: 𝑅𝑒𝑝𝑙𝑎𝑐𝑒 𝑦 𝑤𝑖𝑡ℎ 𝑓-1(𝑥). 
𝑥 +  9

3
 =  𝑦  

 𝑓-1(𝑥) =
𝑥 + 9

3
.   

 
𝑄𝑢𝑒𝑠𝑡𝑖𝑜𝑛 1: 𝐿𝑒𝑡 𝑓(𝑥) =

10

3𝑥−5
.  

 𝑎) 𝐹𝑖𝑛𝑑 𝑓(10)  
. 𝑏) 𝐹𝑖𝑛𝑑 𝑓(2).  
 𝑐) 𝐹𝑖𝑛𝑑 𝑓(−1).  

𝑄𝑢𝑒𝑠𝑡𝑖𝑜𝑛 2: 𝐿𝑒𝑡 𝑓(𝑥) =
15

𝑥
𝑎𝑛𝑑 𝑔(𝑥) =  2𝑥 −  5.  

 𝑎) 𝐹𝑖𝑛𝑑 𝑓𝑔(4)  
. 𝑏) 𝐹𝑖𝑛𝑑 𝑔𝑓(−30).   
𝑐) 𝐹𝑖𝑛𝑑 𝑔𝑓(𝑥).  

𝑄𝑢𝑒𝑠𝑡𝑖𝑜𝑛 3: 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑓(𝑥) =
5

𝑥−4
.  

𝑄𝑢𝑒𝑠𝑡𝑖𝑜𝑛 4: 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑖𝑛𝑣𝑒𝑟𝑠𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑜𝑓 𝑔(𝑥) =
4

𝑥
 +  3.  

 

Solutions 
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Solutions 

Practice Assessment 
 

1. Simplify: 

a) 2𝑥5 
b) 𝑥4 
c)  3𝑥3 𝑦2 

d) 72𝑥
17

3  
2. 𝑥 = ±2 
3. 𝑥 = 4 
4.  

a)  6√10 

b) −9 + 7√3 

c) −9 + 7√3 
5. 27𝑥3 + 54𝑥2 + 36𝑥 + 8 
6.  

a) (𝑥 + 7)(𝑥 − 7) 
b) (𝑥 + 5)(𝑥 + 3) 
c) (2𝑥 + 3)(3𝑥 − 2) 

7.  
a) 𝑥 = −8, 𝑥 = 5 
b) 𝑥 = 1, 𝑥 = 3 

8.  
a) 𝑥 = 3, 𝑦 = 8 

b) 𝑥 =
11

9
, 𝑦 = −

17

9
 

c) 𝑥 = 3, 𝑦 = 1 
    𝑥 = −1, 𝑦 = 5  

9.  
a) 𝑥 ≤ 3 
b) 𝑥 ≥ 3 
c) 𝑥 < 3, 𝑥 > 7 

10.  
a) 10 
b) 4𝑥2 + 2 
c) 18  
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Indices 
Additional Practice 

Set 1 
 

 
Set 2 

 

 
Set 3 
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Surds 
Additional Practice 

Set 1 

 

 

 

Set 2 
 

Set 3 
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Algebraic Methods 
Additional Practice 

Set 1 
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Quadratic Equations 
Additional Practice 

Set 1 
 

Set 2 
 

Set 3 

 

 
Set 4 
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Simultaneous Equations 
Additional Practice 

Set 1 
 

Set 2 
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Inequalities 
Additional Practice 

Set 1 
 

 
Set 2 
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Trigonometry 
Additional Practice 

Set 1 

 

 
Set 2 

 

 
Set 3 

 

 
 

Set 4 

 

 
Set 5 
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Functions 
𝑸𝒖𝒆𝒔𝒕𝒊𝒐𝒏 𝟏: 𝑎)  2/5𝑛 =  0.4   
 𝑏)  10.  

 𝑐)  −
5

4
=  −1.25.  

𝑸𝒖𝒆𝒔𝒕𝒊𝒐𝒏 𝟐:  𝑎)   5.  
 𝑏)   − 6.  

 𝑐) 
30

𝑥
 −  5.  

𝑸𝒖𝒆𝒔𝒕𝒊𝒐𝒏 𝟑: 𝑓-1(𝑥) =
5

𝑥
 +  4.  

𝑸𝒖𝒆𝒔𝒕𝒊𝒐𝒏 𝟒:  𝑔-1(𝑥) =
4

𝑥−3
.  

 


