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DAS MATHEBUCH – Lösung zu Aufgabe Ju21b2
Bestimmen Sie alle Nullstellen.

a) f(x) = x3 − 4x2 − x

0 = x3 − 4x2 − x

= x(x2 − 4x − 1) | x1 = 0

0 = x2 − 4x − 1

x2/3 = 2 ±
√

22 + 1
x2 ≈ 4.236 ∨ x3 ≈ −0.236

b) g(x) = 2x3 + 6x2 − 8x

0 = 2x3 + 6x2 − 8x

= x(2x2 + 6x − 8) | x1 = 0

0 = 2x2 + 6x − 8 | :2
= x2 + 3x − 4

x2/3 = −1.5 ±
√

1.52 + 4
x2 = 1 ∨ x3 = −4

c) h(x) = x4 − 5x2 + 4

0 = x4 − 5x2 + 4 | x2 = z

= z2 − 5z + 4

z1/2 = 2.5 ±
√

2.52 − 4
z1 = 4 ∨ z2 = 1 | x =

√
z

x1 = 2 ∨ x2 = −2 ∨ x3 = 1 ∨ x4 = −1

d) i(x) = 3x3 − 12x

0 = 3x3 − 12x

= x(3x2 − 12) | x1 = 0

0 = 3x2 − 12 | +12
3x2 = 12 | :3
x2 = 4 | √

x2 = 2 ∨ x3 = −2
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e) j(x) = x3 + 3x2 − 4x − 12

0 = x3 + 3x2 − 4x − 12 | x1 = −3

1 3 − 4 − 12
− 3 − 3 0 12

1 0 − 4 0

0 = x2 − 4 | +4
x2 = 4 | √

x2 = 2 ∨ x3 = −2

f) k(x) = x4 − 9x2

0 = x4 − 9x2

= x2(x2 − 9) | x1 = 0

0 = x2 − 9 | +9
x2 = 9 | √

x2 = 3 ∨ x3 = −3

g) l(x) = x3 − 9x

0 = x3 − 9x

= x(x2 − 9) | x1 = 0

0 = x2 − 9 | +9
x2 = 9 | √

x2 = 3 ∨ x3 = −3

h) m(x) = 2x4 − 8x2 + 6

0 = 2x4 − 8x2 + 6 | :2
= x4 − 4x2 + 3 | x2 = z

= z2 − 4z + 3

z1/2 = 2 ±
√

22 − 3
z1 = 3 ∨ z2 = 1 | x =

√
z

x1 =
√

3 ≈ 1.732 ∨ x2 = −
√

3 ≈ −1.732 ∨ x3 = 1 ∨ x4 = −1
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i) n(x) = x2 − 6x + 9

0 = x2 − 6x + 9

x1/2 = 3 ±
√

32 − 9
x1 = 3

Der Term unter der Wurzel ist 0. Es gibt nur die (doppelte) Nullstelle x1 = 3.

j) o(x) = x4 − 16

0 = x4 − 16 | +16
x4 = 16 | 4

√

x1 = 2 ∨ x2 = −2
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