
Mathe Q2 Wie werden Funktionen verknüpft
Erik Grobecker

09.12.2024

Wie werden Funktionen verknüpft

1. Ganzrationale Funktionen
Wiederholung:

𝑓(𝑥) = 3𝑥2⏟
Pf

+2𝑥⏟
Pf

+1⏟
Pf

Ganzrationale Funktionen bestehen aus einer Summe oder Differenz von Potenzfunktionen(Pf).
Man sie ab mittels der Potenz- und Summenregel.

2. Kettenregel
Beispiel:

𝑓(𝑥) = 𝑒2𝑥+1

𝑔(𝑢) = 𝑒𝑢

𝑡(𝑥) = 2𝑥 + 1
𝑔(𝑡(𝑥)) = 𝑓(𝑥)

𝑓′(𝑥) = 𝑔′(𝑡(𝑥)) ⋅ 𝑡′(𝑥)

𝑓′(𝑥) = 𝑒2𝑥+1 ⋅ 2

2.1. Aufgaben
S. 139 Nr. a) - f)

𝑎) 𝑓′(𝑥) = 4(𝑥 + 2)3

𝑏) 𝑓′(𝑥) = 24(8𝑥 + 2)2

𝑐) 𝑓′(𝑥) = 15(12 − 5𝑥)
2

𝑑) 𝑓′(𝑥) = 𝑥(𝑥2 − 5)

𝑒) 𝑓′(𝑥) = 2𝑒2𝑥

𝑓) 𝑓′(𝑥) = −4𝑒−4𝑥

Nr. 3 a) & b)
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𝑎)
𝑓(𝑥) = 2𝑒𝑥

𝑓′(𝑥) = 2𝑒𝑥

𝑔(𝑥) = 0.5(1 − 3𝑥)4

𝑔′(𝑥) = −6(1 − 3𝑥)3

𝑏)

𝑓(𝑥) = (5 − 2𝑥)4

𝑓′(𝑥) = −8(5 − 2𝑥)3

𝑔(𝑥) = 4 ⋅ 𝑒2−𝑥

𝑔′(𝑥) = −4 ⋅ 𝑒2−𝑥

3. Produktregel
𝑓(𝑥) = 𝑥2 ⋅ 𝑒3𝑥

𝑓′(𝑥) = 2𝑥 ⋅ 3𝑒3𝑥 ???

𝑓(𝑥) = 𝑢 ⋅ 𝑣
𝑓′(𝑥) = 𝑢′(𝑥) ⋅ 𝑣(𝑥) + 𝑢(𝑥) ⋅ 𝑣′(𝑥)

𝑢(𝑥) = 𝑥2

𝑢′(𝑥) = 2𝑥

𝑣(𝑥) = 𝑒3𝑥

𝑣′(𝑥) = 𝑒3𝑥 ⋅ 3

= 3𝑒3𝑥

𝑓′(𝑥) = 2𝑥 ⋅ 3𝑒3𝑥 + 𝑥2 ⋅ 3𝑒3𝑥

𝑔(𝑥) = 𝑒3𝑥

𝑡(𝑢) = 𝑒𝑢

𝑗(𝑥) = 3𝑥
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3.1. Übung
S. 136 Nr. 1a) - d)

𝑎)
𝑓(𝑥) = 2𝑥 ⋅ (4𝑥 − 1)
𝑢(𝑥) = 2𝑥
𝑢′(𝑥) = 2
𝑣(𝑥) = (4𝑥 − 1)
𝑣′(𝑥) = 4
𝑓′(𝑥) = 2 ⋅ (4𝑥 − 1) + 2𝑥 ⋅ 4

𝑏)
𝑓(𝑥) = (5𝑥 + 3) ⋅ (𝑥 + 2)
𝑢(𝑥) = 5𝑥 + 3
𝑢′(𝑥) = 5
𝑣(𝑥) = 𝑥 + 2
𝑣′(𝑥) = 1
𝑓′(𝑥) = 5 ⋅ (𝑥 + 2) + (5𝑥 + 3) ⋅ 1

𝑐)
𝑓(𝑥) = (2 − 5𝑥) ⋅ (𝑥 + 2)
𝑢(𝑥) = 2 − 5𝑥
𝑢′(𝑥) = 5
𝑣(𝑥) = 𝑥 + 2
𝑣′(𝑥) = 1
𝑓′(𝑥) = 5 ⋅ (𝑥 + 2) + (2 − 5𝑥) ⋅ 1

𝑑)
𝑓(𝑥) = 2𝑥 ⋅ 𝑒𝑥

𝑢(𝑥) = 2𝑥
𝑢′(𝑥) = 2
𝑣(𝑥) = 𝑒𝑥

𝑣′(𝑥) = 𝑒𝑥

𝑓′(𝑥) = 2 ⋅ 𝑒𝑥 + 2𝑥 ⋅ 𝑒𝑥
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