
Basismathe-Ü Lösung 
Aufgabe: Differenzialrechnung Übung 1 

 
 

 Ersteller: Buckel Peter - Erstelldatum: 19.08.2017 - Letzte Änderung am   13.01.2019    von Michael Bachschmid 
 

 
Seite 1 von 3 
 

 
   
Lernziel: 
 

Sie erinnern sich an die Ableitungsregeln und können diese anwenden. 
 
 

 
1. Leiten Sie ab. Verwenden Sie die Faktor- und die Summenregel. 

 
a) 𝑓(𝑥) = 3𝑥ଶ + 1      𝑓̇(𝑥) = 6𝑥 
b) 𝑓(𝑥) = 11𝑥ଷ + 𝑥+g     𝑓̇(𝑥) = 33𝑥ଶ + 1 

c) 𝑓(𝑥) = 4𝑥ହ + 8𝑥ସ + 𝑥ଷ +
ଷ

ସ
𝑥 − 222𝑦   𝑓̇(𝑥) = 20𝑥ସ + 32𝑥ଷ + 3𝑥ଶ +

ଷ

ସ
 

d) 𝑓(𝑟) =
ଵ

ଶ
𝑥𝑟଻ + 𝑦𝑟ହ − 𝑎𝑟ଶ    𝑓̇(𝑟) =

଻

ଶ
𝑥𝑟଺ + 5𝑦𝑟ସ − 2𝑎𝑟 

e) 𝑓(𝑎) = 𝑎௕ − 𝑎଻௕ + 90𝑎 + 231    𝑓̇(𝑎) = 𝑏𝑎௕ିଵ − 7𝑏𝑎଻௕ିଵ + 90 

f) 𝑓(𝑡) =
ସ

ଷ
𝑡ଵ଴ + 2𝑡଻଻ − 3𝑡ହ + 𝑡଴    𝑓̇(𝑡) =

ସ଴

ଷ
𝑡ଽ + 154𝑡଻଺ − 15𝑡ସ

2. Leiten Sie ab. Verwenden Sie die Produktregel. 
 

a) 𝑓(𝑥) = (2𝑥 + 3) ∗ (𝑥 − 1)   
 𝑓̇(𝑥) = 2(𝑥 − 1) + (2𝑥 + 3) ∗ 1 = 2𝑥 − 2 + 2𝑥 + 3 = 𝟒𝒙 + 𝟏 

b) 𝑓(𝑥) = (𝑥² + 5) ∗ (𝑥 + 8)   
 𝑓̇(𝑥) = 2𝑥 ∗ (𝑥 + 8) + (𝑥² + 5) ∗ 1 = 2𝑥ଶ + 16𝑥 + 𝑥ଶ + 5 = 𝟑𝒙𝟐 + 𝟏𝟔𝒙 + 𝟓 

c) 𝑓(𝑥) = (3𝑥³ + 9𝑥) ∗ (𝑥² − 1)  
 𝑓̇(𝑥) = (9𝑥ଶ + 9)(𝑥ଶ − 1) + (3𝑥ଷ + 9𝑥) ∗ 2𝑥 = 9𝑥ସ + 9𝑥ଶ − 9𝑥ଶ − 9 + 6𝑥ସ + 18𝑥ଶ = 
  = 𝟏𝟓𝒙𝟒 + 𝟏𝟖𝒙𝟐 − 𝟗 

d) 𝑓(𝑥) = (𝑥ଷ + 𝑥ଶ + 1) ∗ (𝑥ଷ + 99)  
 𝑓̇(𝑥) = (3𝑥ଶ + 2𝑥)(𝑥ଷ + 99) + (𝑥ଷ + 𝑥ଶ + 1) ∗ 3𝑥² = 
  =  3𝑥ହ + 297𝑥ଶ + 2𝑥ସ + 198𝑥 + 3𝑥ହ + 3𝑥ସ + 3𝑥ଶ = 
  =  𝟔𝒙𝟓 + 𝟓𝒙𝟒 + 𝟑𝟎𝟎𝒙𝟐 + 𝟏𝟗𝟖𝒙 

e) 𝑓(𝑥) = 𝑥²(30𝑥ଷ + 2𝑥ଶ + 𝑥 + 7) 
 𝑓̇(𝑥) = 2𝑥(30𝑥ଷ + 2𝑥ଶ + 𝑥 + 7) + 𝑥²(90𝑥ଶ + 4𝑥 + 1) 
  =  60𝑥ସ + 4𝑥ଷ + 2𝑥ଶ + 14𝑥 + 90𝑥ସ + 4𝑥ଷ + 𝑥ଶ = 
  =  𝟏𝟓𝟎𝒙𝟒 + 𝟖𝒙𝟑 + 𝟑𝒙𝟐 + 𝟏𝟒𝒙 

f) 𝑓(𝑥) = (𝑥ସ + 𝑥²) ∗ (𝑥଺଺ − 1)  
 𝑓̇(𝑥) = (4𝑥ଷ + 2𝑥) ∗ (𝑥଺଺ − 1) + (𝑥ସ + 𝑥ଶ) ∗ 66𝑥଺ହ = 
  =  4𝑥଺ଽ − 4𝑥ଷ + 2𝑥଺଻ − 2𝑥 + 66𝑥଺ଽ + 66𝑥଺଻ = 
  =  𝟕𝟎𝒙𝟔𝟗 + 𝟔𝟖𝒙𝟔𝟕 − 𝟒𝒙𝟑 − 𝟐𝒙 

 
3. Leiten Sie ab. Verwenden Sie die Quotientenregel. 

 
a) 𝑓(𝑥) =

௫మିଶ௫ାଵ

௫ିଵ
 

 𝑓̇(𝑥) =
(ଶ௫ିଶ)(௫ିଵ)ି൫௫మିଶ௫ାଵ൯∗ଵ

(௫ିଵ)²
=

(ଶ௫ିଶ)ି(௫ିଵ)∗ଵ

(௫ିଵ)
=

ଶ∗(௫ିଵ)ି(௫ିଵ)∗ଵ

(௫ିଵ)
= 2 − 1 = 𝟏 
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b) 𝑓(𝑥) =
௫మିଶ௫ାଵ

௫ାଵ
 

 𝑓̇(𝑥) =
(ଶ௫ିଶ)(௫ାଵ)ି൫௫మିଶ௫ାଵ൯∗ଵ

(௫ାଵ)²
=

ଶ௫మାଶ௫ିଶ௫ିଶି௫మାଶ௫ିଵ

(௫ାଵ)²
=

𝒙𝟐ା𝟐𝒙ି𝟑

(𝒙ା𝟏)²
 

 
c) 𝑓(𝑥) =

௫మାଵ

௫ାଵ
 

 𝑓̇(𝑥) =
ଶ௫(௫ାଵ)ି൫௫మାଵ൯∗ଵ

(௫ାଵ)²
=

ଶ௫మାଶ௫ି௫మିଵ

(௫ାଵ)²
=

𝒙𝟐ା𝟐𝒙ି𝟏

(𝒙ା𝟏)²
 

 
d) 𝑓(𝑥) =

ସ௫మାଵଶ௫ା

ଷ௫ାଷ
 

 𝑓̇(𝑥) =
(଼௫ାଵଶ)(ଷ௫ାଷ)ି൫ସ௫మାଵଶ௫ା ൯∗ଷ

(ଷ௫ାଷ)²
=

ଶସ௫యାଶସ௫ାଷ଺௫ାଷ଺ି యିଷ଺௫

(ଷ௫ାଷ)²
=

𝟏𝟐𝒙𝟐ା𝟑𝟔𝒙ା𝟗

(𝟑𝒙ା𝟑)²
 

 
4. Leiten Sie ab. Verwenden Sie die Kettenregel.

a) 𝑓(𝑥) = (𝑥 + 1)³  
 𝑓̇(𝑥) = 𝟑(𝒙 + 𝟏)²  
 

b) 𝑓(𝑥) =
ଵ

ଶ
(𝑥ଶ − 2)²  

 𝑓̇(𝑥) = (𝑥ଶ − 2) ∗ 2𝑥 = 𝟐𝒙𝟑 − 𝟒𝒙²  
 

c) 𝑓(𝑥) = (𝑥ଶ + 𝑥 + 77)²  
 𝑓̇(𝑥) = 2(𝑥ଶ + 𝑥 + 77) ∗ (2𝑥 + 1) = 4𝑥ଷ + 2𝑥ଶ + 4𝑥ଶ + 2𝑥 + 288𝑥 + 144  

   =  𝟒𝒙𝟑 + 𝟔𝒙𝟐 + 𝟐𝟗𝟎𝒙 + 𝟏𝟒𝟒 
 

d) 𝑓(𝑎) = (𝑎ଷ + 𝑎ଶ + 13)଻ 
 𝑓̇(𝑥) = 𝟕(𝒂𝟑 + 𝒂𝟐 + 𝟏𝟑) 𝟔 ∗ (𝟑𝒂𝟐 + 𝟐𝒂) 
 

5. Leiten Sie ab.

a) 𝑓(𝑥) =
(௫ାଵ)²

(௫ିଵ)²
= ቀ

௫ାଵ

௫ିଵ
ቁ

ଶ
 

𝑓̇(𝑥) = 2 ∗ ቀ
௫ାଵ

௫ିଵ
ቁ

௫ିଵି௫ିଵ

(௫ିଵ)మ = 2 ∗ ቀ
௫ାଵ

௫ିଵ
ቁ

ିଶ

(௫ିଵ)మ =
ି𝟒(𝒙ା𝟏)

(𝒙ି𝟏)𝟑   

 

b) 𝑓(𝑥) = ට
ଷା௫

ଷି௫
= ቀ

ଷା௫

ଷି௫
ቁ

𝟏

𝟐 

𝑓̇(𝑥) =
ଵ

ଶ
∗ ቀ

ଷା௫

ଷି௫
ቁ

ି
𝟏

𝟐 (ଷି௫)ି(ଷା௫)∗(ିଵ)

(ଷି௫)మ =
ଵ

ଶ
∗ ቀ

ଷା௫

ଷି௫
ቁ

ି
𝟏

𝟐 ଺

(ଷି௫)మ  

=
1

2
∗ ඨ

3 − 𝑥

3 + 𝑥

6

(3 − 𝑥)ଶ
= ඨ

𝟑 − 𝒙

𝟑 + 𝒙

𝟑

(𝟑 − 𝒙)𝟐
 

 

c) 𝑓(𝑥) =  
൫௫మାସ௫ାସ൯²

௫ାଶ
=

[(௫ାଶ)²]²

௫ାଶ
=  

(௫ାଶ)ర

௫ାଶ
= (𝑥 + 2)ଷ 

 
𝒇̇(𝒙) = 𝟑 ∗ (𝒙 + 𝟐)𝟐 
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d) 𝑓(𝑥) = ቂ൫𝑥ଷ − 7𝑥ଶ + √𝑥൯
଻

ቃ
ଶ

 

𝑓̇(𝑥) = 𝟏𝟒 ∗ ൫𝒙𝟑 − 𝟕𝒙𝟐 + √𝒙൯
𝟏𝟑

∗ (𝟑𝒙𝟐 − 𝟏𝟒𝒙 +
𝟏

𝟐√𝒙
) 

 

e) 𝑓(𝑥) =  
√௫మାଵ

௫³
 

𝑓̇(𝑥) =
భ

మ
(௫మାଵ)

ష
భ
మ∗ଶ௫∗௫యି√௫మାଵ∗ଷ௫²

(௫³)²
=

(௫మାଵ)
ష

భ
మ௫∗௫ି√௫మାଵ∗ଷ

௫ర
=

(௫మାଵ)
ష

భ
మ∗௫²ି√௫మାଵ∗ଷ

௫ర
 

=

௫²

√௫మାଵ
− √𝑥ଶ + 1 ∗ 3

𝑥ସ
=

௫మିଷ௫మିଷ

√௫మାଵ

𝑥ସ
=

−𝟐𝒙𝟐 − 𝟑

𝒙𝟒ඥ𝒙𝟐 + 𝟏
 

 

f) 𝑓(𝑥) =  
൫ଽ௫మା଻൯∗(௫యାଶ)

√௫ାଵ
=

ଽ௫ఱାଵ଼௫మା଻௫యାଵସ

√௫ାଵ
 

𝑓̇(𝑥) =
൫ସହ௫రାଷ଺௫ାଶଵ௫మ൯∗(௫ାଵ)

భ
మି൫ଽ௫ఱାଵ଼௫మା଻௫యାଵସ൯∗

భ

మ
(௫ାଵ)

ష
భ
మ

௫ାଵ
= 

=
45𝑥ସ + 21𝑥ଶ + 36𝑥

√𝑥 + 1
−

9𝑥ହ + 7𝑥ଷ + 18𝑥ଶ + 14

2(𝑥 + 1)
య

మ

=
𝟖𝟏𝒙𝟓 + 𝟗𝟎𝒙𝟒 + 𝟑𝟓𝒙𝟑 + 𝟗𝟔𝒙𝟐 + 𝟕𝟐𝒙 − 𝟏𝟒

𝟐(𝒙 + 𝟏)
𝟑

𝟐

 

 

g) 𝑓(𝑥) =  
(௫ାଵ)³

௫
 

𝑓̇(𝑥) =
ଷ(௫ାଵ)మ∗௫ି(௫ାଵ)య

௫మ =
ଷ௫(௫మାଶ௫ାଵ)ି(௫యା௫మାଶ௫మାଶ௫ା௫ାଵ)

௫మ = 

=
(3𝑥ଷ + 6𝑥² + 3𝑥) − (𝑥ଷ + 3𝑥ଶ + 3𝑥 + 1)

𝑥ଶ
=

𝟐𝒙𝟑 + 𝟑𝒙𝟐 − 𝟏

𝒙𝟐
 

 

h) 𝑓(𝑥) =  √𝑥 − 𝑑ଷ + 4
ଷଷ

= ቂ(𝑥 − 𝑑ଷ + 4)
భ

మቃ
ଷଷ

= (𝑥 − 𝑑ଷ + 4)
యయ

మ  

𝑓̇(𝑥) =
𝟑𝟑

𝟐
൫𝒙 − 𝒅𝟑 + 𝟒൯

𝟑𝟏

𝟐  
 

i) 𝑓(𝑥) =
௫మାଶ௫ାଵ

௫ାଵ
 

𝑓(𝑥) =
(௫ାଵ)²

(௫ାଵ)మ 
= 𝟏 

𝑓̇(𝑥) = 𝟎 
 

j) 𝑓(𝑥) =
௫మିଵ

௫ାଵ
 

𝑓(𝑥) =
௫మିଵ

௫ାଵ
=

(௫ିଵ)(௫ାଵ)

௫ାଵ
= 𝒙 − 𝟏 

𝑓̇(𝑥) = 𝟏 

 
 
 


