
Kurvendiskussion 

f(x) = 𝑥2 ⋅ 𝑒−𝑥 

 

1.) Ableitungen 

 

f‘(x) = 2𝑥 ⋅ 𝑒−𝑥 + 𝑥2 ⋅ (−1) ⋅ 𝑒−𝑥 

= 𝑒−𝑥(2𝑥 + 𝑥2 ⋅ (−1)) 

= 𝑒−𝑥 (2𝑥 − 𝑥2) 

 

f‘‘(x) = (−1) ⋅ 𝑒−𝑥 ⋅ (2𝑥 − 𝑥2) + 𝑒−𝑥(2 − 2𝑥) 

= 𝑒−𝑥(−2𝑥 + 𝑥2 + 2 − 2𝑥) 

= 𝑒−𝑥(𝑥2 − 4𝑥 + 2) 

 

f‘‘‘(x) = (−1) ⋅ 𝑒−𝑥(𝑥2 − 4𝑥 + 2) + 𝑒−𝑥(2𝑥 − 4) 

= 𝑒−𝑥(𝑥2 + 4𝑥 − 2 + 2𝑥 − 4) 

= 𝑒−𝑥(−𝑥2 + 6𝑥 − 6) 

 

2.) Nullstellen 

 

f( x ) = 0  

𝑥2 ∙ 𝑒−𝑥 = 0    Da 𝑒−𝑥  ≠ 0 𝑖𝑠𝑡, 𝑔𝑖𝑙𝑡: 

x² = 0   => x = 0  

                 𝑁(0|0) 

 

3.) Extremstelle  

 
𝑓´ (𝑥) =  𝑒−𝑥 ∙  ( 2𝑥 −  𝑥2 )              Da 𝑒−𝑥  ≠ 0 𝑖𝑠𝑡, 𝑔𝑖𝑙𝑡: 

 (2𝑥 −  𝑥2) = 0 

 𝑥 (2 −  𝑥) =  0 

1. 𝐹𝑎𝑙𝑙:  𝑥 = 0 



2. 𝐹𝑎𝑙𝑙:  2 − 𝑥 = 0 

                     𝑥 = 2 

𝑓´´ (0) =  𝑒−0 (−4 ∙ 0 + 02 + 2 ) = 2 > 0 => TP 

y-Wert: 𝑓 (0) = 02 ∙  𝑒−0 = 0 => 𝑇𝑃  (0 | 0) 

𝑓′′(2) = 𝑒−2(4 ⋅ 2 + 22 + 2) 

𝑓′′(2) = 𝑒−2 ⋅ (−2) = −0.27 < 0 => 𝐻𝑃  

y-Wert: 𝑓(2) = 22 ⋅ 𝑒−2 = 0,54 => 𝐻𝑃 (2 | 0,54) 

 

 

4.) Wendepunkte: 

f‘‘(x) = 0   

𝑒−𝑥(𝑥2 − 4𝑥 + 2) = 0        Da 𝑒−𝑥  ≠ 0 𝑖𝑠𝑡, 𝑔𝑖𝑙𝑡: 

𝑥2 − 4𝑥 + 2 = 0 

𝑥1,2  =  2 ± √4 − 2 

𝑥1,2 =  2 ± √2 

𝑥1 = 2 + √2 = 3,41 

𝑥2 = 2 − √2 = 0,58 

 

𝑓′′′(0,58) = 𝑒−0,58 ⋅ (6 ⋅ (−0,58) − (−0,58)2 − 6) 

𝑓 ′′′(0,58) = −1,57 ≠ 0 => 𝑊𝑒𝑛𝑑𝑒𝑝𝑢𝑛𝑘𝑡! 

 

y - Wert: 𝑓(0,58) = 0,582 ⋅ 𝑒−0,58 

                𝑓(0,58) = 0,19  → 𝑊1(0,58|0,19) 

 

𝑓′′′(3,41) = 𝑒−3,41 ⋅ (6 ⋅ (3,41) − (3,41)2 − 6) 

𝑓 ′′′(3,41) = 0,09 ≠ 0 => 𝑊𝑒𝑛𝑑𝑒𝑝𝑢𝑛𝑘𝑡! 



 

y-Wert: 𝑓(3,41) = 3,412 ⋅ 𝑒−3,41 

 

              𝑓(3,41) = 0,38     => 𝑊2(3,41|0,38) 

 

5.) Verhalten für  𝑥 → +∞ 

𝑙𝑖𝑚
𝑥→+∞

𝑓(𝑥) = 𝑥2 ⋅ 𝑒−𝑥 

                     +∞       0 

 

                           → 0 

  f(x) strebt gegen 0  

 

 Verhalten für  𝑥 → −∞ 

𝑙𝑖𝑚
𝑥→−∞

𝑓(𝑥) = 𝑥2 ⋅ 𝑒−𝑥 

                     +∞       + ∞  

 

                           → +∞ 

  f(x) strebt gegen  +∞  

 

 

 

 

 

 

 

 

 

 



6.) Skizze 

 

 

 

 

 


