
 

 

Answer on Question #63932 – Math – Analytic Geometry 

Question 

 Find an equation of each normal line to the curve: 𝑦 = 𝑥3 − 4𝑥 that is parallel to the line 

 𝑥 + 8𝑦 − 8 = 0.  

Solution 

If 𝑦 = 𝑥3 − 4𝑥, then the derivative is equal to 𝑦/ = 3𝑥2 − 4.  

Let us rewrite the equation of the line 𝑥 + 8𝑦 − 8 = 0 in the slope-intercept form: 

𝑦 = 1 −
𝑥

8
. 

Its slope is  

𝑚 = −
1

8
. 

The slope of the required normal line is equal to 

−
1

𝑦/(𝑥0)
= −

1

3𝑥0
2−4

. 

Since the normal line is parallel to the given line, then we conclude that their slopes are equal: 

−
1

8
= −

1

3𝑥0
2−4

. 

It follows from this formula that 

3𝑥0
2 − 4 = 8 ⇒ 3𝑥0

2 = 12 ⇒ 𝑥0
2 = 4 ⇒ [

𝑥0 = 2
𝑥0 = −2

. 

Let us consider each of these cases. 

If 𝑥0 = 2 then the point on the curve is (2, 0). Since the equation of the normal line is 

𝑦̃ = −
1

𝑦/(𝑥0)
(𝑥 − 𝑥0) + 𝑦(𝑥0) 

and 

𝑦/(𝑥0) = 3𝑥2 − 4|𝑥=2 = 8;  𝑦(𝑥0) = 23 − 4 ∙ 2 = 0, 

then the required normal line has the following equation:  

𝑦 = −
1

8
(𝑥 − 2) ⇔ 𝑦 =

1

4
−

𝑥

8
. 

If 𝑥0 = −2 then the point on the curve is (−2, 0). Since the equation of the normal line is 

𝑦̃ = −
1

𝑦/(𝑥0)
(𝑥 − 𝑥0) + 𝑦(𝑥0) 



 

 

and 

𝑦/(𝑥0) = 3𝑥2 − 4|𝑥=−2 = 8, 𝑦(𝑥0) = (−2)3 − 4 ∙ (−2) = −8 + 8 = 0, 

then the required normal line has the following equation: 

𝑦 = −
1

8
(𝑥 + 2) ⇔ 𝑦 = −

1

4
−

𝑥

8
. 

Answer: 𝑦 =
1

4
−

𝑥

8
  and 𝑦 = −

1

4
−

𝑥

8
.  
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