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14.  Differentiate 𝑓(𝑥) = 8𝑥3 + 5 from first principles.                     (4)            
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𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
           

 

𝑓′(𝑥) = lim
ℎ→0

8(𝑥+ℎ)3+5 −(8𝑥3+5)

ℎ
           

 𝑓′(𝑥) = lim
ℎ→0

8(𝑥3+3𝑥2ℎ+3𝑥ℎ2+ℎ3)+5 −8𝑥3−5)

ℎ
           

 𝑓′(𝑥) = lim
ℎ→0

(24𝑥2ℎ+24𝑥ℎ2+8ℎ3)

ℎ
          

 𝑓′(𝑥) = lim
ℎ→0

ℎ(24𝑥2+24𝑥ℎ+8ℎ2)

ℎ
           

𝑓′(𝑥) = lim
ℎ→0

24𝑥2 + 24𝑥ℎ + 8ℎ2           

As ℎ → 0, 𝑓′(𝑥) → 24𝑥2            (1) 

13 

14 
States the formula for differentiation from 

first principles. 

Correctly applies the 

formula to the specific 

function and expands 

and simplifies. 

Factorises the ‘h’ out of 

the numerator and 

divides to simplify. 

(1) 

(1) 

(1) 



  

 

 

 


