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DAS MATHEBUCH – Lösung zu Aufgabe dWvtSM
Bestimmen Sie zu jeder Funktion die Nullstellen, Extrempunkte und Wendepunkte.

a) g(x) = x3 − 3x2 − 4x + 12

g′(x) = 3x2 − 6x − 4
g′′(x) = 6x − 6
g′′′(x) = 6

Nullstellen
g(x) = 0

0 = x3 − 3x2 − 4x + 12 | x1 = 2

1 − 3 − 4 12
2 2 − 2 − 12

1 − 1 − 6 0

0 = x2 − x − 6

x2/3 = 0.5 ±
√

0.52 + 6
x2 = 3 ∨ x3 = −2

Extrempunkt
notw. Bed.: g′(x) = 0

0 = 3x2 − 6x − 4 | :3

= x2 − 2x − 4
3

x1/2 = 1 ±
√

12 + 4
3

x1 ≈ 2.528 ∨ x2 ≈ −0.528

hinr. Bed.: g′(x) = 0 ∧ g′′(x) ̸= 0

g′′(2.528) = 6 · 2.528 − 6 = 9.168 > 0 ⇒ TP
g′′(−0.528) = 6 · (−0.528) − 6 = −9.168 < 0 ⇒ HP

y-Wert: g(x) = y
g(2.528) ≈ −1.128 ⇒ TP(2.53 | −1.13)

g(−0.528) ≈ 13.128 ⇒ HP(−0.53 | 13.13)

Wendepunkt
notw. Bed.: g′′(x) = 0

0 = 6x − 6 | +6
6x = 6 | :6
x = 1

hinr. Bed.: g′′(x) = 0 ∧ g′′′(x) ̸= 0

g′′′(1) = 6 ̸= 0 ✓
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y-Wert: g(x) = y

g(1) = 13 − 3 · 12 − 4 · 1 + 12 = 6 ⇒ WP1(1 | 6)
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b) g(x) = −x3 + 6x2 − 9x + 2

g′(x) = −3x2 + 12x − 9
g′′(x) = −6x + 12
g′′′(x) = −6

Nullstellen
g(x) = 0

0 = −x3 + 6x2 − 9x + 2 | x1 = 2

− 1 6 − 9 2
2 − 2 8 − 2

− 1 4 − 1 0

0 = −x2 + 4x − 1 | ·(−1)
= x2 − 4x + 1

x2/3 = 2 ±
√

22 − 1
x2 = 2 +

√
3 ≈ 3.732 ∨ x3 = 2 −

√
3 ≈ 0.268

Extrempunkt
notw. Bed.: g′(x) = 0

0 = −3x2 + 12x − 9 | :(−3)
= x2 − 4x + 3

x1/2 = 2 ±
√

22 − 3
x1 = 3 ∨ x2 = 1

hinr. Bed.: g′(x) = 0 ∧ g′′(x) ̸= 0

g′′(3) = −6 · 3 + 12 = −6 < 0 ⇒ HP
g′′(1) = −6 · 1 + 12 = 6 > 0 ⇒ TP

y-Wert: g(x) = y

g(3) = −33 + 6 · 32 − 9 · 3 + 2 = 2 ⇒ HP(3 | 2)
g(1) = −13 + 6 · 12 − 9 · 1 + 2 = −2 ⇒ TP(1 | −2)

Wendepunkt
notw. Bed.: g′′(x) = 0

0 = −6x + 12 | +6x

6x = 12 | :6
x = 2

hinr. Bed.: g′′(x) = 0 ∧ g′′′(x) ̸= 0

g′′′(2) = −6 ̸= 0 ✓

y-Wert: g(x) = y

g(2) = −23 + 6 · 22 − 9 · 2 + 2 = 0 ⇒ WP1(2 | 0)
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c) g(x) = 2x3 − 8x2 − 14x + 20

g′(x) = 6x2 − 16x − 14
g′′(x) = 12x − 16
g′′′(x) = 12

Nullstellen
0 = 2x3 − 8x2 − 14x + 20 | x1 = 1

2 − 8 − 14 20
1 2 − 6 − 20

2 − 6 − 20 0

0 = 2x2 − 6x − 20 | :2
= x2 − 3x − 10

x2/3 = 1.5 ±
√

1.52 + 10
x2 = 5 ∨ x3 = −2

Extrempunkt
notw. Bed.: g′(x) = 0

0 = 6x2 − 16x − 14 | :6

= x2 − 8
3x − 7

3

x1/2 = 4
3 ±

√(4
3

)2
+ 7

3
x1 ≈ 3.361 ∨ x2 ≈ −0.694

hinr. Bed.: g′(x) = 0 ∧ g′′(x) ̸= 0

g′′(3.361) = 12 · 3.361 − 16 = 24.332 > 0 ⇒ TP
g′′(−0.694) = 12 · (−0.694) − 16 = −24.328 < 0 ⇒ HP

y-Wert: g(x) = y

g(3.361) ≈ −41.491 ⇒ TP(3.36 | −41.49)
g(−0.694) ≈ 25.194 ⇒ HP(−0.69 | 25.19)

Wendepunkt
notw. Bed.: g′′(x) = 0

0 = 12x − 16 | +16
12x = 16 | :12

x = 4
3

hinr. Bed.: g′′(x) = 0 ∧ g′′′(x) ̸= 0

g′′′
(4

3

)
= 12 ̸= 0 ✓
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y-Wert: g(x) = y

g

(4
3

)
= −220

27 ≈ −8.148 ⇒ WP1(1.33 | −8.15)

d) g(x) = 0.5x3 − 4.5x

g′(x) = 1.5x2 − 4.5
g′′(x) = 3x

g′′′(x) = 3

Nullstellen
0 = 0.5x3 − 4.5x

= x(0.5x2 − 4.5) | x1 = 0

0 = 0.5x2 − 4.5 | +4.5
0.5x2 = 4.5 | :0.5

x2 = 9 | √

x2 = 3 ∨ x3 = −3

Extrempunkt
notw. Bed.: g′(x) = 0

0 = 1.5x2 − 4.5 | :1.5
0 = x2 − 3

x1 =
√

3 ∨ x2 = −
√

3

hinr. Bed.: g′(x) = 0 ∧ g′′(x) ̸= 0

g′′(
√

3) = 5.196 > 0 ⇒ TP
g′′(−

√
3) = −5.196 < 0 ⇒ HP

y-Wert: g(x) = y

g(
√

3) = −5.196 ⇒ TP(1.73 | −5.2)
g(−

√
3) = 5.196 ⇒ HP(−1.73 | 5.2)

Wendepunkt
notw. Bed.: g′′(x) = 0

0 = 3x | :3
x = 0

hinr. Bed.: g′′(x) = 0 ∧ g′′′(x) ̸= 0

g′′′(0) = 3 ̸= 0 ✓

y-Wert: g(x) = y
g(0) = 0 ⇒ WP1(0 | 0)
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