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DAS MATHEBUCH – Lösung zu Aufgabe 2iLJdm
Bestimmen Sie jeweils das eingeschlossene Integral zwischen f und g zwischen den beiden
Schnittpunkten.

a) f(x) = x4 − 4x2, g(x) = 0

d(x) = f(x) − g(x)
= x4 − 4x2 − 0
= x4 − 4x2

0 = x4 − 4x2

= x2(x2 − 4) | x1 = 0

0 = x2 − 4 | +4
x2 = 4 | √

x2 = 2 ∨ x3 = −2

A =
∫ 2

−2
(x4 − 4x2) dx

=
[1

5x5 − 4
3x3

]2

−2

= 1
5 · 25 − 4

3 · 23 −
(1

5 · (−2)5 − 4
3 · (−2)3

)

= 32
5 − 32

3 −
(

−32
5 + 32

3

)

= −64
15 − 64

15

= −128
15 ≈ −8.533
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b) f(x) = −x4 + 5x2, g(x) = x2

d(x) = f(x) − g(x)
= −x4 + 5x2 − x2

= −x4 + 4x2

0 = −x4 + 4x2

= −x2(x2 − 4) | x1 = 0

0 = x2 − 4 | +4
x2 = 4 | √

x2 = 2 ∨ x3 = −2

A =
∫ 2

−2
(−x4 + 4x2) dx

=
[
−1

5x5 + 4
3x3

]2

−2

= −1
5 · 25 + 4

3 · 23 −
(

−1
5 · (−2)5 + 4

3 · (−2)3
)

= −32
5 + 32

3 −
(32

5 − 32
3

)

= 64
15 −

(
−64

15

)

= 128
15 ≈ 8.533
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c) f(x) = x4 − 2x2 + 1, g(x) = 1

d(x) = f(x) − g(x)
= x4 − 2x2 + 1 − 1
= x4 − 2x2

0 = x4 − 2x2

= x2(x2 − 2) | x1 = 0

0 = x2 − 2 | +2
x2 = 2 | √

x2 =
√

2 ≈ 1.414 ∨ x3 = −
√

2 ≈ −1.414

A =
∫ √

2

−
√

2
(x4 − 2x2) dx

=
[1

5x5 − 2
3x3

]√
2

−
√

2

= 1
5 · (

√
2)5 − 2

3 · (
√

2)3 −
(1

5 · (−
√

2)5 − 2
3 · (−

√
2)3
)

= 4
√

2
5 − 4

√
2

3 −
(

−4
√

2
5 + 4

√
2

3

)

= −8
√

2
15 − 8

√
2

15

= −16
√

2
15 ≈ −1.508
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d) f(x) = x4 − 6x2, g(x) = −2x2

d(x) = f(x) − g(x)
= x4 − 6x2 − (−2x2)
= x4 − 6x2 + 2x2

= x4 − 4x2

0 = x4 − 4x2

= x2(x2 − 4) | x1 = 0

0 = x2 − 4 | +4
x2 = 4 | √

x2 = 2 ∨ x3 = −2

A =
∫ 2

−2
(x4 − 4x2) dx

=
[1

5x5 − 4
3x3

]2

−2

= 1
5 · 25 − 4

3 · 23 −
(1

5 · (−2)5 − 4
3 · (−2)3

)

= 32
5 − 32

3 −
(

−32
5 + 32

3

)

= −64
15 − 64

15

= −128
15 ≈ −8.533
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e) f(x) = −0.5x4 + 4x2, g(x) = 0.5x2

d(x) = f(x) − g(x)
= −0.5x4 + 4x2 − 0.5x2

= −0.5x4 + 3.5x2

0 = −0.5x4 + 3.5x2

= −0.5x2(x2 − 7) | x1 = 0

0 = x2 − 7 | +7
x2 = 7 | √

x2 =
√

7 ≈ 2.646 ∨ x3 = −
√

7 ≈ −2.646

A =
∫ √

7

−
√

7
(−0.5x4 + 3.5x2) dx

=
[
− 1

10x5 + 7
6x3

]√
7

−
√

7

= − 1
10 · (

√
7)5 + 7

6 · (
√

7)3

−
(

− 1
10 · (−

√
7)5 + 7

6 · (−
√

7)3
)

= −49
√

7
10 + 49

√
7

6 −
(

49
√

7
10 − 49

√
7

6

)

= 49
√

7
15 −

(
−49

√
7

15

)

= 98
√

7
15 ≈ 17.286
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f) f(x) = x4 − 9x2, g(x) = −x2

d(x) = f(x) − g(x)
= x4 − 9x2 − (−x2)
= x4 − 9x2 + x2

= x4 − 8x2

0 = x4 − 8x2

= x2(x2 − 8) | x1 = 0

0 = x2 − 8 | +8
x2 = 8 | √

x2 =
√

8 ≈ 2.828 ∨ x3 = −
√

8 ≈ −2.828

A =
∫ √

8

−
√

8
(x4 − 8x2) dx

=
[1

5x5 − 8
3x3

]√
8

−
√

8

= 1
5 · (

√
8)5 − 8

3 · (
√

8)3 −
(1

5 · (−
√

8)5 − 8
3 · (−

√
8)3
)

= 64
√

8
5 − 64

√
8

3 −
(

−64
√

8
5 + 64

√
8

3

)

= −128
√

8
15 − 128

√
8

15

= −256
√

8
15 ≈ −48.272
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g) f(x) = 2x4 − 8x2, g(x) = 0

d(x) = f(x) − g(x)
= 2x4 − 8x2 − 0
= 2x4 − 8x2

0 = 2x4 − 8x2

= 2x2(x2 − 4) | x1 = 0

0 = x2 − 4 | +4
x2 = 4 | √

x2 = 2 ∨ x3 = −2

A =
∫ 2

−2
(2x4 − 8x2) dx

=
[2

5x5 − 8
3x3

]2

−2

= 2
5 · 25 − 8

3 · 23 −
(2

5 · (−2)5 − 8
3 · (−2)3

)

= 64
5 − 64

3 −
(

−64
5 + 64

3

)

= −128
15 − 128

15

= −256
15 ≈ −17.067
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h) f(x) = −x4 + 4x2 + 1, g(x) = 1

d(x) = f(x) − g(x)
= −x4 + 4x2 + 1 − 1
= −x4 + 4x2

0 = −x4 + 4x2

= −x2(x2 − 4) | x1 = 0

0 = x2 − 4 | +4
x2 = 4 | √

x2 = 2 ∨ x3 = −2

A =
∫ 2

−2
(−x4 + 4x2) dx

=
[
−1

5x5 + 4
3x3

]2

−2

= −1
5 · 25 + 4

3 · 23 −
(

−1
5 · (−2)5 + 4

3 · (−2)3
)

= −32
5 + 32

3 −
(32

5 − 32
3

)

= 64
15 −

(
−64

15

)

= 128
15 ≈ 8.533
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