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DAS MATHEBUCH – Lösung zu Aufgabe jtBBa8
Bestimmen Sie jeweils das eingeschlossene Integral zwischen den Graphen von f und g im
Bereich zwischen den Schnittpunkten.

a) f(x) = −x2 + 4x + 1, g(x) = x + 1

d(x) = f(x) − g(x)
= −x2 + 4x + 1 − (x + 1)
= −x2 + 4x + 1 − x − 1
= −x2 + 3x

0 = −x2 + 3x

= x(−x + 3) | x1 = 0

0 = −x + 3 | +x

x2 = 3

A =
∫ 3

0
(−x2 + 3x) dx

=
[
−1

3x3 + 3
2x2

]3

0

= −1
3 · 33 + 3

2 · 32 − 0

= −9 + 13.5

= 4.5
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b) f(x) = −0.5x2 + 3x + 2, g(x) = x + 2

d(x) = f(x) − g(x)
= −0.5x2 + 3x + 2 − (x + 2)
= −0.5x2 + 3x + 2 − x − 2
= −0.5x2 + 2x

0 = −0.5x2 + 2x

= x(−0.5x + 2) | x1 = 0

0 = −0.5x + 2 | +0.5x

0.5x = 2 | :0.5
x2 = 4

A =
∫ 4

0
(−0.5x2 + 2x) dx

=
[
−1

6x3 + x2
]4

0

= −1
6 · 43 + 42 − 0

= −32
3 + 16

= 16
3 ≈ 5.333
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c) f(x) = 0.25x2 − 2x + 5, g(x) = −x + 5

d(x) = f(x) − g(x)
= 0.25x2 − 2x + 5 − (−x + 5)
= 0.25x2 − 2x + 5 + x − 5
= 0.25x2 − x

0 = 0.25x2 − x

= x(0.25x − 1) | x1 = 0

0 = 0.25x − 1 | +1
0.25x = 1 | :0.25

x2 = 4

A =
∫ 4

0
(0.25x2 − x) dx

=
[ 1

12x3 − 1
2x2

]4

0

= 1
12 · 43 − 1

2 · 42 − 0

= 16
3 − 8

= −8
3 ≈ −2.667
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d) f(x) = −x2 + 2x + 6, g(x) = 2

d(x) = f(x) − g(x)
= −x2 + 2x + 6 − 2
= −x2 + 2x + 4

0 = −x2 + 2x + 4 | :(−1)
= x2 − 2x − 4

x1/2 = 1 ±
√

12 + 4
x1 ≈ 3.236 ∨ x2 ≈ −1.236

A =
∫ 3.236

−1.236
(−x2 + 2x + 4) dx

=
[
−1

3x3 + x2 + 4x

]3.236

−1.236

= −1
3 · 3.2363 + 3.2362 + 4 · 3.236

−
(

−1
3 · (−1.236)3 + (−1.236)2 + 4 · (−1.236)

)
≈ 12.120 − (−2.787)

≈ 14.907
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e) f(x) = 0.5x2 + x − 3, g(x) = 3x − 3

d(x) = f(x) − g(x)
= 0.5x2 + x − 3 − (3x − 3)
= 0.5x2 + x − 3 − 3x + 3
= 0.5x2 − 2x

0 = 0.5x2 − 2x

= x(0.5x − 2) | x1 = 0

0 = 0.5x − 2 | +2
0.5x = 2 | :0.5

x2 = 4

A =
∫ 4

0
(0.5x2 − 2x) dx

=
[1

6x3 − x2
]4

0

= 1
6 · 43 − 42 − 0

= 32
3 − 16

= −16
3 ≈ −5.333
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f) f(x) = −0.25x2 + 2x, g(x) = x

d(x) = f(x) − g(x)
= −0.25x2 + 2x − x

= −0.25x2 + x

0 = −0.25x2 + x

= x(−0.25x + 1) | x1 = 0

0 = −0.25x + 1 | +0.25x

0.25x = 1 | :0.25
x2 = 4

A =
∫ 4

0
(−0.25x2 + x) dx

=
[
− 1

12x3 + 1
2x2

]4

0

= − 1
12 · 43 + 1

2 · 42 − 0

= −16
3 + 8

= 8
3 ≈ 2.667
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g) f(x) = x2 − 4x + 3, g(x) = 1

d(x) = f(x) − g(x)
= x2 − 4x + 3 − 1
= x2 − 4x + 2

0 = x2 − 4x + 2

x1/2 = 2 ±
√

22 − 2
x1 ≈ 3.414 ∨ x2 ≈ 0.586

A =
∫ 3.414

0.586
(x2 − 4x + 2) dx

=
[1

3x3 − 2x2 + 2x

]3.414

0.586

= 1
3 · 3.4143 − 2 · 3.4142 + 2 · 3.414

−
(1

3 · 0.5863 − 2 · 0.5862 + 2 · 0.586
)

≈ −3.219 − 0.552

≈ −3.771
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h) f(x) = −x2 + 1, g(x) = −x

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

= −x2 + x + 1

0 = −x2 + x + 1 | :(−1)
= x2 − x − 1

x1/2 = 0.5 ±
√

0.52 + 1
x1 ≈ 1.618 ∨ x2 ≈ −0.618

A =
∫ 1.618

−0.618
(−x2 + x + 1) dx

=
[
−1

3x3 + 1
2x2 + x

]1.618

−0.618

= −1
3 · 1.6183 + 1

2 · 1.6182 + 1.618

−
(

−1
3 · (−0.618)3 + 1

2 · (−0.618)2 + (−0.618)
)

≈ 1.515 − (−0.348)

≈ 1.863
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