
C3 Essentials: Summary of AQA Core 3 content not provided in the formula book 
Functions 

A function can be many to one or one to one.   
If it is to have an inverse, it must be one to one.   

 
The domain is the set of input values it takes.   

The range is the set of output values it generates. 
  

The composite function 𝑓𝑔(𝑥) = 𝑓(𝑔(𝑥)).   

The inverse 𝑓−1 has: 𝑓𝑓−1(𝑥) = 𝑓−1𝑓(𝑥) = 𝑥.   
 

Modulus function 
The function |𝑓(𝑥)| = 𝑓(𝑥) when 𝑓(𝑥) > 0 

and |𝑓(𝑥)| = −𝑓(𝑥) when 𝑓(𝑥) < 0 
 

Inverse trig functions 
 Domain Range 

sin−1 𝑥 −1 ≤ 𝑥 ≤ 1 

 

−
𝜋

2
≤ sin−1 𝑥 ≤

𝜋

2
 

 

cos−1 𝑥 −1 ≤ 𝑥 ≤ 1 
 

0 ≤ cos−1 𝑥 ≤ 𝜋 
 

tan−1 𝑥 𝑥 ∈ ℝ 

 

−
𝜋

2
< tan−1 𝑥 <

π

2
 

 

 

sec 𝑥 =
1

cos 𝑥
   cosec 𝑥 =

1

sin 𝑥
   cot 𝑥 =

1

tan 𝑥
 

 
sin2 𝑥 + cos2 𝑥 = 1 
tan2 𝑥 + 1 = sec2 𝑥 

1 + cot2 𝑥 = cosec2 𝑥 

𝒆𝒙 and 𝐥𝐧 𝒙 

𝑒𝑥 and ln 𝑥 are inverse functions    ⟹     𝑒ln 𝑥 = 𝑥 = ln 𝑒𝑥 
𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥 ∫ 𝑒𝑥 𝑑𝑥 = 𝑒𝑥 + 𝐶 

𝑑

𝑑𝑥
(𝑒𝑓(𝑥)) = 𝑓′(𝑥)𝑒𝑓(𝑥) ∫ 𝑒𝑓(𝑥) 𝑑𝑥 =

𝑒𝑓(𝑥)

𝑓′(𝑥)
+ 𝐶 

𝑑

𝑑𝑥
(ln 𝑥) =

1

𝑥
 ∫

1

𝑥
 𝑑𝑥 = ln 𝑥 + 𝐶 

 

Chain rule 
𝑑

𝑑𝑥
𝑓𝑔(𝑥) = 𝑓′(𝑔(𝑥))𝑔′(𝑥) 

 
Trig calculus 

𝑑

𝑑𝑥
(sin 𝑥) = cos 𝑥 ∫ sin 𝑥  𝑑𝑥 = − cos 𝑥 + 𝐶 

𝑑

𝑑𝑥
(cos 𝑥) = − sin 𝑥 ∫ cos 𝑥  𝑑𝑥 = sin 𝑥 + 𝐶 

 
Product rule 

𝑑

𝑑𝑥
𝑢𝑣 = 𝑢𝑣′ + 𝑣𝑢′ 

Quotient rule 
𝑑

𝑑𝑥
(

𝑢

𝑣
) =

𝑣𝑢′ − 𝑢𝑣′

𝑣2
 

 
Integration 

∫(𝑎𝑥 + 𝑏)𝑛 𝑑𝑥 =
(𝑎𝑥 + 𝑏)𝑛+1

𝑎(𝑛 + 1)
+ 𝐶 ∫

𝑓′(𝑥)

𝑓(𝑥)
 𝑑𝑥 = ln|𝑓(𝑥)| + 𝐶 

 
Integration by parts Volume of revolution 

∫ 𝑢
𝑑𝑣

𝑑𝑥
 𝑑𝑥 = 𝑢𝑣 − ∫ 𝑣

𝑑𝑢

𝑑𝑥
 𝑑𝑥 

 

𝑉 = ∫ 𝜋𝑦2 𝑑𝑥
𝑏

𝑎

 

 

 


