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DAS MATHEBUCH – Lösung zu Aufgabe nreUqD
Bestimmen Sie bei jeder Funktion die Extrempunkte vollständig.

a) f(x) = x3 − 6x2 + 9x

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

notw. Bed.: f ′(x) = 0
0 = 3x2 − 12x + 9 | :3

= x2 − 4x + 3

x1/2 = 2 ±
√

22 − 3
x1 = 3 ∨ x2 = 1

hinr. Bed.: f ′(x) = 0 ∧ f ′′(x) ̸= 0

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

y-Wert: f(x) = y
f(3) = 33 − 6 · 32 + 9 · 3 = 0 ⇒ TP(3 | 0)
f(1) = 13 − 6 · 12 + 9 · 1 = 4 ⇒ HP(1 | 4)

b) g(x) = −x3 + 3x2 + 6

g′(x) = −3x2 + 6x

g′′(x) = −6x + 6

notw. Bed.: g′(x) = 0
0 = −3x2 + 6x

= x(−3x + 6) | x1 = 0

0 = −3x + 6 | +3x

3x = 6 | :3
x2 = 2

hinr. Bed.: g′(x) = 0 ∧ g′′(x) ̸= 0

g′′(0) = −6 · 0 + 6 = 6 > 0 ⇒ TP
g′′(2) = −6 · 2 + 6 = −6 < 0 ⇒ HP

y-Wert: g(x) = y
g(0) = −03 + 3 · 02 + 6 = 6 ⇒ TP(0 | 6)
g(2) = −23 + 3 · 22 + 6 = 10 ⇒ HP(2 | 10)
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c) h(x) = 2x4 − 8x2 + 3

h′(x) = 8x3 − 16x

h′′(x) = 24x2 − 16

notw. Bed.: h′(x) = 0

0 = 8x3 − 16x

= x(8x2 − 16) | x1 = 0

0 = 8x2 − 16 | +16
8x2 = 16 | :8
x2 = 2 | √

x2 =
√

2 ≈ 1.414 ∨ x3 = −
√

2 ≈ −1.414

hinr. Bed.: h′(x) = 0 ∧ h′′(x) ̸= 0

h′′(0) = 24 · 02 − 16 = −16 < 0 ⇒ HP
h′′(

√
2) = 24 · 2 − 16 = 32 > 0 ⇒ TP

h′′(−
√

2) = 24 · 2 − 16 = 32 > 0 ⇒ TP

y-Wert: h(x) = y

h(0) = 3 ⇒ HP(0 | 3)
h(

√
2) = 2 · 4 − 8 · 2 + 3 = −5 ⇒ TP(1.41 | −5)

h(−
√

2) = 2 · 4 − 8 · 2 + 3 = −5 ⇒ TP(−1.41 | −5)
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d) k(x) = −0.25x4 + 2x2 − 1

k′(x) = −x3 + 4x

k′′(x) = −3x2 + 4

notw. Bed.: k′(x) = 0
0 = −x3 + 4x

= x(−x2 + 4) | x1 = 0

0 = −x2 + 4 | +x2

x2 = 4 | √

x2 = 2 ∨ x3 = −2

hinr. Bed.: k′(x) = 0 ∧ k′′(x) ̸= 0

k′′(0) = −3 · 02 + 4 = 4 > 0 ⇒ TP
k′′(2) = −3 · 22 + 4 = −8 < 0 ⇒ HP

k′′(−2) = −3 · (−2)2 + 4 = −8 < 0 ⇒ HP

y-Wert: k(x) = y

k(0) = −1 ⇒ TP(0 | −1)
k(2) = −0.25 · 24 + 2 · 22 − 1 = 3 ⇒ HP(2 | 3)

k(−2) = −0.25 · (−2)4 + 2 · (−2)2 − 1 = 3 ⇒ HP(−2 | 3)
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e) m(x) = x5 − 5x3 + 4x

m′(x) = 5x4 − 15x2 + 4
m′′(x) = 20x3 − 30x

notw. Bed.: m′(x) = 0

0 = 5x4 − 15x2 + 4 | :5
= x4 − 3x2 + 0.8 | x2 = z

= z2 − 3z + 0.8

z1/2 = 1.5 ±
√

1.52 − 0.8
z1 ≈ 2.704 ∨ z2 ≈ 0.296 | x =

√
z

x1 ≈ 1.644 ∨ x2 ≈ −1.644 ∨ x3 ≈ 0.544 ∨ x4 ≈ −0.544

hinr. Bed.: m′(x) = 0 ∧ m′′(x) ̸= 0

m′′(1.644) ≈ 39.546 > 0 ⇒ TP
m′′(−1.644) ≈ −39.546 < 0 ⇒ HP

m′′(0.544) ≈ −13.100 < 0 ⇒ HP
m′′(−0.544) ≈ 13.100 > 0 ⇒ TP

y-Wert: m(x) = y

m(1.644) ≈ −3.631 ⇒ TP(1.64 | −3.63)
m(−1.644) ≈ 3.631 ⇒ HP(−1.64 | 3.63)

m(0.544) ≈ 1.419 ⇒ HP(0.54 | 1.42)
m(−0.544) ≈ −1.419 ⇒ TP(−0.54 | −1.42)
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f) n(x) = −x4 + 4x3 − 4x2

n′(x) = −4x3 + 12x2 − 8x

n′′(x) = −12x2 + 24x − 8

notw. Bed.: n′(x) = 0

0 = −4x3 + 12x2 − 8x

= x(−4x2 + 12x − 8) | x1 = 0

0 = −4x2 + 12x − 8 | :(−4)
= x2 − 3x + 2

x2/3 = 1.5 ±
√

1.52 − 2
x2 = 2 ∨ x3 = 1

hinr. Bed.: n′(x) = 0 ∧ n′′(x) ̸= 0

n′′(0) = −12 · 02 + 24 · 0 − 8 = −8 < 0 ⇒ HP
n′′(2) = −12 · 22 + 24 · 2 − 8 = −8 < 0 ⇒ HP
n′′(1) = −12 · 12 + 24 · 1 − 8 = 4 > 0 ⇒ TP

y-Wert: n(x) = y

n(0) = 0 ⇒ HP(0 | 0)
n(2) = −24 + 4 · 23 − 4 · 22 = 0 ⇒ HP(2 | 0)
n(1) = −14 + 4 · 13 − 4 · 12 = −1 ⇒ TP(1 | −1)
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