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DAS MATHEBUCH – Lösung zu Aufgabe Bkenx7
Bestimmen Sie die Nullstellen der folgenden Funktionen.

a) f(x) = 5x2 + 8x − 21

0 = 5x2 + 8x − 21 | :5
= x2 + 1.6x − 4.2

x1/2 = −0.8 ±
√

(−0.8)2 + 4.2
x1 = 1.4 ∨ x2 = −3

b) f(x) = 3x3 − 13x2 − 18x + 40

0 = 3x3 − 13x2 − 18x + 40 | x1 = −2

3 − 13 − 18 40
− 2 − 6 38 − 40

3 − 19 20 0

0 = 3x2 − 19x + 20 | :3

= x2 − 19
3 x + 20

3

x2/3 = 19
6 ±

√(19
6

)2
− 20

3

x2 = 5 ∨ x3 = 4
3 ≈ 1.333

c) f(x) = 2x5 + 3x4 + x3

0 = 2x5 + 3x4 + x3

= x3(2x2 + 3x + 1) | x1 = 0

0 = 2x2 + 3x + 1 | :2
= x2 + 1.5x + 0.5

x2/3 = −0.75 ±
√

(−0.75)2 − 0.5
x2 = −0.5 ∨ x3 = −1
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d) f(x) = 2x3 − 7x2 − 3x + 18

0 = 2x3 − 7x2 − 3x + 18 | x1 = 2

2 − 7 − 3 18
2 4 − 6 − 18

2 − 3 − 9 0

0 = 2x2 − 3x − 9 | :2
= x2 − 1.5x − 4.5

x2/3 = 0.75 ±
√

0.752 + 4.5
x2 = 3 ∨ x3 = −1.5

e) f(x) = 2x5 − 62.5x3 + 312.5x

0 = 2x5 − 62.5x3 + 312.5x

= x(2x4 − 62.5x2 + 312.5) | x1 = 0

0 = 2x4 − 62.5x2 + 312.5 | :2
= x4 − 31.25x2 + 156.25 | x2 = z

= z2 − 31.25z + 156.25

z1/2 = 15.625 ±
√

15.6252 − 156.25
z1 = 25 ∨ z2 = 6.25 | x =

√
z

x2 = 5 ∨ x3 = −5 ∨ x4 = 2.5 ∨ x5 = −2.5

f) f(x) = 5x3 − 12x2 − 23x + 42

0 = 5x3 − 12x2 − 23x + 42 | x1 = −2

5 − 12 − 23 42
− 2 − 10 44 − 42

5 − 22 21 0

0 = 5x2 − 22x + 21 | :5
= x2 − 4.4x + 4.2

x2/3 = 2.2 ±
√

2.22 − 4.2
x2 = 3 ∨ x3 = 1.4
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g) f(x) = 1
2x4 − 29

4 x2 + 441
32

0 = 1
2x4 − 29

4 x2 + 441
32 | :12

= x4 − 29
2 x2 + 441

16 | x2 = z

= z2 − 29
2 z + 441

16

z1/2 = 29
4 ±

√(29
4

)2
− 441

16
z1 = 12.25 ∨ z2 = 2.25 | x =

√
z

x1 = 3.5 ∨ x2 = −3.5 ∨ x3 = 1.5 ∨ x4 = −1.5

h) f(x) = 1
5x3 + 3

25x2 − 108
125x

0 = 1
5x3 + 3

25x2 − 108
125x

= x

(1
5x2 + 3

25x − 108
125

)
| x1 = 0

0 = 1
5x2 + 3

25x − 108
125 | ·5

= x2 + 0.6x − 4.32

x2/3 = −0.3 ±
√

(−0.3)2 + 4.32
x2 = 1.8 ∨ x3 = −2.4

i) f(x) = −3x5 + 48.03x3 − 0.48x

0 = −3x5 + 48.03x3 − 0.48x

= x(−3x4 + 48.03x2 − 0.48) | x1 = 0

0 = −3x4 + 48.03x2 − 0.48 | :(−3)
= x4 − 16.01x2 + 0.16 | x2 = z

= z2 − 16.01z + 0.16

z1/2 = 8.005 ±
√

8.0052 − 0.16
z1 = 16 ∨ z2 = 0.01 | x =

√
z

x2 = 4 ∨ x3 = −4 ∨ x4 = 0.1 ∨ x5 = −0.1
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j) f(x) = 2x3 + 71
5 x2 + 94

25x − 832
25

0 = 2x3 + 71
5 x2 + 94

25x − 832
25 | x1 = −2

2 71
5

94
25 − 832

25

− 2 − 4 − 102
5

832
25

2 51
5 − 416

25 0

0 = 2x2 + 51
5 x − 416

25
= 2x2 + 10.2x − 16.64 | :2
= x2 + 5.1x − 8.32

x2/3 = −2.55 ±
√

(−2.55)2 + 8.32
x2 = 1.3 ∨ x3 = −6.4
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