
C4 Essentials: Summary of AQA Core 4 content not provided in the formula book 
Binomial expansion 

Unless 𝑛 is a positive integer, the expansion of  
(1 + 𝑘𝑥)𝑛 will have an infinite number of terms.   

It will be valid only for |𝑘𝑥| < 1 (that is, |𝑥| <
1

𝑘
).   

(𝑎 + 𝑏𝑥)𝑛 = 𝑎𝑛 (1 +
𝑏

𝑎
𝑥)

𝑛

 

 
Factor theorem 

(𝑎𝑥 − 𝑏) is a factor  ⟺ 
𝑏

𝑎
 is a root 

Remainder theorem 

𝑃(𝑥) ÷ (𝑎𝑥 − 𝑏) has remainder 𝑅  ⟺   𝑃 (
𝑏

𝑎
) = 𝑅 

 
Integration for partial fractions 

∫
1

𝑎𝑥 + 𝑏
 𝑑𝑥 =

1

𝑎
∫

𝑎

𝑎𝑥 + 𝑏
 𝑑𝑥 =

1

𝑎
ln|𝑎𝑥 + 𝑏| + 𝐶 

 

∫
1

(𝑎𝑥 + 𝑏)2
 𝑑𝑥 = −

1

𝑎(𝑎𝑥 + 𝑏)
+ 𝐶 

 
Implicit differentiation 

𝑑

𝑑𝑥
(𝑦𝑛) = 𝑛𝑦𝑛−1

𝑑𝑦

𝑑𝑥
 

𝑑

𝑑𝑥
(ln𝑦) =

1

𝑦

𝑑𝑦

𝑑𝑥
 

𝑑

𝑑𝑥
(sin𝑦) = cos 𝑦

𝑑𝑦

𝑑𝑥
 

𝑑

𝑑𝑥
[𝑓(𝑦)] = 𝑓′(𝑦)

𝑑𝑦

𝑑𝑥
 

 
Parametric equations 

𝑑𝑦

𝑑𝑥
=

𝑑𝑦

𝑑𝑡
÷

𝑑𝑥

𝑑𝑡
 

 

Double angle formulae 

sin 2𝐴 = 2 sin𝐴 cos𝐴                tan 2𝐴 =
2 tan𝐴

1 − tan2 𝐴
 

 

cos 2𝐴 = cos2 𝐴 − sin2 𝐴 
𝑜𝑟  cos 2𝐴 = 1 − 2 sin2 𝐴   𝑜𝑟  cos 2𝐴 = 2 cos2 𝐴 − 1 

 
𝑹𝐜𝐨𝐬(𝒙 ± 𝜶)  and  𝑹𝐬𝐢𝐧(𝒙 ± 𝜶) 

How to rewrite expressions of the form 𝑎 sin 𝑥 ± 𝑏 cos 𝑥: 
 Method: Example: 𝑹𝐜𝐨𝐬(𝒙 − 𝜶) 

1. Calculate 𝑅 using 𝑅 = √𝑎2 + 𝑏2. 𝑅 = √𝑎2 + 𝑏2 
2. Rewrite    cos(𝑥 ± 𝛼)  or  sin(𝑥 ± 𝛼) 

using cos(𝐴 ± 𝐵) or sin(𝐴 ± 𝐵). 
cos(𝑥 − 𝛼) 
= cos 𝑥 cos 𝛼 + sin 𝑥 sin 𝛼 

3. Compare coefficients of sin 𝑥 and cos 𝑥. 𝑎 = 𝑅 sin 𝛼   &  𝑏 = 𝑅 cos𝛼 

4. Rearrange to find 𝛼. 
𝛼 = sin−1

𝑎

𝑅
  &  𝛼 = cos−1

𝑏

𝑅
 

Exponential growth & decay 
𝑑𝑃

𝑑𝑡
= 𝑘𝑃 ⟹ ∫

1

𝑃
 𝑑𝑃 = ∫𝑘 𝑑𝑡 

⟹ ln𝑃 = 𝑘𝑡 + 𝐶 
⟹ 𝑃 = 𝑒𝑘𝑡+𝐶 = 𝑒𝐶𝑒𝑘𝑡 = 𝐴𝑒𝑘𝑡 

𝑃 = 𝐴𝑒𝑘𝑡 

⟹
𝑑𝑃

𝑑𝑡
= 𝑘𝐴𝑒𝑘𝑡 = 𝑘𝑃 

 
Vectors 

𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝑂𝐵⃗⃗ ⃗⃗  ⃗ − 𝑂𝐴⃗⃗⃗⃗  ⃗ 𝒂 ⋅ 𝒃 = |𝒂||𝒃| cos 𝜃 

|[
𝑎
𝑏
𝑐
]| = √𝑎2 + 𝑏2 + 𝑐2 [

𝑥
𝑦
𝑧
] ⋅ [

𝑝
𝑞
𝑟
] = 𝑥𝑝 + 𝑦𝑞 + 𝑧𝑟 

Vector line: 𝒓 = [
𝑥
𝑦
𝑧
] + 𝜆 [

𝑝
𝑞
𝑟
] where [

𝑥
𝑦
𝑧
] is the position and [

𝑝
𝑞
𝑟
] is the direction.   

𝒂 𝑎𝑛𝑑 𝒃 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 ⟹ 𝒂 = 𝑘𝒃 𝑆𝑘𝑒𝑤 ⟹ 𝐷𝑜𝑛′𝑡 𝑐𝑟𝑜𝑠𝑠, 𝑎𝑟𝑒𝑛′𝑡 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 
 

 


