
Aufgabe | 6JxDXB Seite 1/3

DAS MATHEBUCH – Lösung zu Aufgabe 6JxDXB
Lösen Sie jeweils durch Substitution und geben Sie alle reellen Nullstellen an.

a) f(x) = x4 − 10x2 + 9

0 = x4 − 10x2 + 9 | x2 = z

= z2 − 10z + 9

z1/2 = 5 ±
√

52 − 9
z1 = 9 ∨ z2 = 1 | x =

√
z

x1 = 3 ∨ x2 = −3 ∨ x3 = 1 ∨ x4 = −1

b) g(x) = x6 − 5x3 + 4

0 = x6 − 5x3 + 4 | x3 = z

= z2 − 5z + 4

z1/2 = 2.5 ±
√

2.52 − 4
z1 = 4 ∨ z2 = 1 | x = 3√z

x1 = 3√4 ≈ 1.587 ∨ x2 = 1

c) h(x) = x4 − 13x2 + 36

0 = x4 − 13x2 + 36 | x2 = z

= z2 − 13z + 36

z1/2 = 6.5 ±
√

6.52 − 36
z1 = 9 ∨ z2 = 4 | x =

√
z

x1 = 3 ∨ x2 = −3 ∨ x3 = 2 ∨ x4 = −2

d) i(x) = x6 − 10x3 + 9

0 = x6 − 10x3 + 9 | x3 = z

= z2 − 10z + 9

z1/2 = 5 ±
√

52 − 9
z1 = 9 ∨ z2 = 1 | x = 3√z

x1 = 3√9 ≈ 2.080 ∨ x2 = 1
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e) j(x) = 2x4 − 18x2 + 40

0 = 2x4 − 18x2 + 40 | :2
= x4 − 9x2 + 20 | x2 = z

= z2 − 9z + 20

z1/2 = 4.5 ±
√

4.52 − 20
z1 = 5 ∨ z2 = 4 | x =

√
z

x1 =
√

5 ≈ 2.236 ∨ x2 = −
√

5 ≈ −2.236 ∨ x3 = 2 ∨ x4 = −2

f) k(x) = x4 + 2x2 − 15

0 = x4 + 2x2 − 15 | x2 = z

= z2 + 2z − 15

z1/2 = −1 ±
√

12 + 15
z1 = 3 ∨ z2 = −5 | x =

√
z

x1 =
√

3 ≈ 1.732 ∨ x2 = −
√

3 ≈ −1.732

Für z2 = −5 < 0 gibt es keine reellen Lösungen.

g) l(x) = x6 − 13x3 + 36

0 = x6 − 13x3 + 36 | x3 = z

= z2 − 13z + 36

z1/2 = 6.5 ±
√

6.52 − 36
z1 = 9 ∨ z2 = 4 | x = 3√z

x1 = 3√9 ≈ 2.080 ∨ x2 = 3√4 ≈ 1.587

h) m(x) = 3x4 − 12x2 + 12

0 = 3x4 − 12x2 + 12 | :3
= x4 − 4x2 + 4 | x2 = z

= z2 − 4z + 4

z1/2 = 2 ±
√

22 − 4
z1 = 2 | x =

√
z

x1 =
√

2 ≈ 1.414 ∨ x2 = −
√

2 ≈ −1.414
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i) n(x) = x4 − 2x2 − 8

0 = x4 − 2x2 − 8 | x2 = z

= z2 − 2z − 8

z1/2 = 1 ±
√

12 + 8
z1 = 4 ∨ z2 = −2 | x =

√
z

x1 = 2 ∨ x2 = −2

Für z2 = −2 < 0 gibt es keine reellen Lösungen.

j) o(x) = x6 − 4x3 − 12

0 = x6 − 4x3 − 12 | x3 = z

= z2 − 4z − 12

z1/2 = 2 ±
√

22 + 12
z1 = 6 ∨ z2 = −2 | x = 3√z

x1 = 3√6 ≈ 1.817 ∨ x2 = 3√−2 = − 3√2 ≈ −1.260
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