
a)  

Differentiate 𝒇(𝒙) = 𝟒𝒙𝟐 from first principles.  
 

𝑓′(𝑥) = lim
𝛿→0

𝑓(𝑥 + 𝛿) − 𝑓(𝑥)

𝛿
 

 

𝑓′(𝑥) = lim
𝛿→0

4(𝑥 + 𝛿)2 − 4𝑥2

𝛿
 

 

𝑓′(𝑥) = lim
𝛿→0

4𝑥2 + 8𝛿𝑥 + 4𝛿2 − 4𝑥2

𝛿
 

 

𝑓′(𝑥) = lim
𝛿→0

8𝛿𝑥 + 4𝛿2

𝛿
 

 
𝑓′(𝑥) = lim

𝛿→0
8𝑥 + 4𝛿 

 
𝑓′(𝑥) = 8𝑥 

 
 
 

b) 

Differentiate 𝒇(𝒙) = 𝒙𝟑 from first principles.  
 

𝑓′(𝑥) = lim
𝛿→0

𝑓(𝑥 + 𝛿) − 𝑓(𝑥)

𝛿
 

 

𝑓′(𝑥) = lim
𝛿→0

(𝑥 + 𝛿)3 − 𝑥3

𝛿
 

 

𝑓′(𝑥) = lim
𝛿→0

𝑥3 + 3𝛿𝑥2 + 3𝛿2𝑥 + 𝛿3 − 𝑥3

𝛿
 

 

BACKWARD FADED MATHS 
 



c)  

Differentiate 𝒇(𝒙) =
𝒙𝟐

𝟐
 from first principles.  

 

𝑓′(𝑥) = lim
𝛿→0

𝑓(𝑥 + 𝛿) − 𝑓(𝑥)

𝛿
 

 

𝑓′(𝑥) = lim
𝛿→0

(𝑥 + 𝛿)2

2
−
𝑥2

2
𝛿

 

d) 

Differentiate 𝒇(𝒙) = 𝒙𝟐 − 𝒙 from first principles.  
 

BACKWARD FADED MATHS 
 


