
 

 

Answer on Question #50547 – Math - Differential Calculus | Equations 

 sketch the curve x^3-x^2-6x 

Solution. 

𝒚 = 𝒙𝟑 − 𝒙𝟐 − 𝟔𝒙 

1)  Domain:  −∞ < 𝒙 < ∞. 

2)  Range:  −∞ < 𝒚 < ∞. Note that  𝒚 → ∞ as 𝒙 → ∞, 𝒚 → −∞ as 𝒙 → −∞ 

3)  Intercepts: 

      𝒙 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒔: 𝒚 = 𝟎 → 𝒙𝟑 − 𝒙𝟐 − 𝟔𝒙 = 𝟎 → 𝒙(𝒙𝟐 − 𝒙 − 𝟔) = 𝟎 →

𝒙(𝒙 − 𝟑)(𝒙 + 𝟐) = 𝟎 → 𝒙 = 𝟎, 𝒙 = 𝟑, 𝒙 = −𝟐, 𝒉𝒆𝒏𝒄𝒆 (𝟎, 𝟎),

(−𝟐, 𝟎), (𝟑, 𝟎) 𝒂𝒓𝒆 𝒙 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕𝒔 

       𝒚 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕:  𝒙 = 𝟎 → 𝒚(𝟎) = 𝟎𝟑 − 𝟎𝟐 − 𝟔 ∙ 𝟎 = 𝟎, 𝒉𝒆𝒏𝒄𝒆 

  (𝟎, 𝟎) is 𝒚 − 𝒊𝒏𝒕𝒆𝒓𝒄𝒆𝒑𝒕. 

4)  Symmetry:  𝒚(𝒙)𝒊𝒔 𝒏𝒆𝒊𝒕𝒉𝒆𝒓 𝒆𝒗𝒆𝒏 𝒏𝒐𝒓 𝒐𝒅𝒅 𝒇𝒖𝒏𝒄𝒕𝒊𝒐𝒏, 

 𝒃𝒆𝒄𝒂𝒖𝒔𝒆 𝒚(−𝒙) ≠ −𝒚(𝒙), 𝒚(−𝒙) ≠ 𝒚(𝒙) 

5)  Asymptotes:  there are no asymptotes. 

6)  Local extrema:  𝒚′ = 𝟎 →   𝟑𝒙𝟐 − 𝟐𝒙 − 𝟔 = 𝟎 →   𝒙 =
𝟏−√𝟏𝟗

𝟑
, 𝒐𝒓 𝒙 =

𝟏+√𝟏𝟗

𝟑
 . 

     (
𝟏 − √𝟏𝟗

𝟑
,
𝟑𝟖√𝟏𝟗 − 𝟓𝟔

𝟐𝟕
) − 𝒍𝒐𝒄𝒂𝒍 𝒎𝒂𝒙𝒊𝒎𝒖𝒎; 

     (
𝟏 + √𝟏𝟗

𝟑
,
−𝟑𝟖√𝟏𝟗 − 𝟓𝟔

𝟐𝟕
) − 𝒍𝒐𝒄𝒂𝒍 𝒎𝒊𝒏𝒊𝒎𝒖𝒎; 

7)  Intervals of increase and decrease:  

    𝒊𝒏𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 𝒐𝒏 (−∞,
𝟏−√𝟏𝟗

𝟑
)  𝒂𝒏𝒅 𝒐𝒏 (

𝟏+√𝟏𝟗

𝟑
, ∞) ; 



 

 

     𝒅𝒆𝒄𝒓𝒆𝒂𝒔𝒊𝒏𝒈 𝒐𝒏 (
𝟏−√𝟏𝟗

𝟑
,

𝟏+√𝟏𝟗

𝟑
) ; 

8)  Concavity and points of inflection: 

     𝒚′′(𝒙) = 𝟎 →   𝟔𝒙 − 𝟐 = 𝟎 →   𝒙 =
𝟏

𝟑
 ; 

concave downward on  (−∞,
𝟏

𝟑
),  concave upward on  (

𝟏

𝟑
, ∞) ; 

point of inflection is  (
𝟏

𝟑
, −

𝟏𝟗

𝟑
). 

Graph of 𝒚 as function of 𝒙 is shown below: 
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