
 

 

Answer on Question #63929 – Math – Calculus 

Question 

Find the tangent line to the curve y = x^4 + 2x^3 - 2x^2 - 3x + 3 perpendicular to 
the line x - 3y = 2  

  

Solution 

The slope of the line  𝑥 − 3𝑦 = 2 is 𝑘1 =
1

3
. The slope of the perpendicular line is   

𝑘2 = −
1

𝑘1
= −3. 

Using 𝑦 = 𝑥4 + 2𝑥3 − 2𝑥2 − 3𝑥 + 3 compute 

𝑦′ = (𝑥4 + 2𝑥3 − 2𝑥2 − 3𝑥 + 3)′ = 4𝑥3 + 6𝑥2 − 4𝑥 − 3. 

Next,  

 𝑦′ = −3 →   4𝑥3 + 6𝑥2 − 4𝑥 − 3 = −3 →    4𝑥3 + 6𝑥2 − 4𝑥 = 0 → 

2𝑥(2𝑥2 + 3𝑥 − 2) = 0 → 

 →    𝑥 = 0,   𝑥 = −2, 𝑥 =
1

2
→  

𝑦(0) = 04 + 2 ∙ 03 − 2 ∙ 02 − 3 ∙ 0 + 3 = 3, 

𝑦(−2) = (−2)4 + 2 ∙ (−2)3 − 2 ∙ (−2)2 − 3 ∙ (−2) + 3 = 1, 

𝑦 (
1

2
) = (

1

2
)

4
+ 2 ∙ (

1

2
)

3
− 2 ∙ (

1

2
)

2
− 3 ∙ (

1

2
) + 3 =

21

16
. 

The equation of the tangent line is 

𝑦 − 𝑦(𝑥0) = 𝑦′(𝑥0) ∙ (𝑥 − 𝑥0). 

The tangent line at the point (0,3): 

 𝑦 − 3 = −3𝑥 →    𝑦 = −3𝑥 + 3. 

The tangent line at the point (−2,1): 

 𝑦 − 1 = −3(𝑥 + 2) →    𝑦 = −3𝑥 − 5. 

Tangent line at the point (
1

2
,

21

16
): 

 𝑦 −
21

16
= −3(𝑥 −

1

2
)  →    𝑦 = −3𝑥 +

45

16
. 

Answer: 𝑦 = −3𝑥 + 3;   𝑦 = −3𝑥 − 5;   𝑦 = −3𝑥 +
45

16
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