
Answer on Question #85422 – Math – Calculus 

 

Question 

 

Find, by the first principle, the derivative of 𝑓: ℝ → ℝ defined by 𝑓(𝑥) = 𝑥3 − 1 

at a point  𝑥0. Hence, find the equations of the tangent and normal to its curve at 

the point (−2, −9).  
 

Solution 

𝑓′(𝑥0) = lim
ℎ→0

𝑓(𝑥0 + ℎ) − 𝑓(𝑥0)

ℎ
 

𝑓(𝑥) = 𝑥3 − 1 

𝑓′(𝑥0) = lim
ℎ→0

𝑓(𝑥0 + ℎ) − 𝑓(𝑥0)

ℎ
= lim

ℎ→0

(𝑥0 + ℎ)3 − 1 − (𝑥0
3 − 1)

ℎ
= 

= lim
ℎ→0

(𝑥0 + ℎ − 𝑥0)((𝑥0 + ℎ)2 + (𝑥0 + ℎ)𝑥0 + 𝑥0
2)

ℎ
= 

= lim
ℎ→0

ℎ((𝑥0 + ℎ)2 + (𝑥0 + ℎ)𝑥0 + 𝑥0
2)

ℎ
= 

= lim
ℎ→0

((𝑥0 + ℎ)2 + (𝑥0 + ℎ)𝑥0 + 𝑥0
2) = 

= (𝑥0 + 0)2 + (𝑥0 + 0)𝑥0 + 𝑥0
2 = 3𝑥0

2 

 

𝑓′(𝑥0) = 3𝑥0
2 

Find the slope of the tangent to the curve at the point (−2, −9)  

𝑠𝑙𝑜𝑝𝑒1 = 𝑚1 = 𝑓′(−2) = 3(−2)2 = 12 

The equation of the tangent to the curve at the point (−2, −9)  in point-slope form 

𝑦 − (−9) = 12(𝑥 − (−2)) 

The equation of the tangent to the curve at the point (−2, −9)  in slope-intercept 

form 

𝑦 = 12𝑥 + 15 

The equation of the tangent to the curve at the point (−2, −9)  in standard form 

12𝑥 − 𝑦 = −15 

 

Find the slope of the normal to the curve at the point (−2, −9)  

𝑠𝑙𝑜𝑝𝑒2 = 𝑚2 = −
1

𝑓′(−2)
= −

1

3(−2)2
= −

1

12
 

The equation of the normal to the curve at the point (−2, −9)  in point-slope form 

𝑦 − (−9) = −
1

12
(𝑥 − (−2)) 

The equation of the normal to the curve at the point (−2, −9)  in slope-intercept 

form 

𝑦 = −
1

12
𝑥 −

55

6
 

 

 



The equation of the normal to the curve at the point (−2, −9)  in standard form 

𝑥 + 12𝑦 = −110 
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