
Mathematik LK 11 M1, AB 17 Ableitungsregeln 03 – Lösung 06.06.2016

1.5 f (x )= x
4−2 x3−2 x2

(x−1)2
Berechne die ersten drei Ableitungen. 

(Kontrolllösung :f ' (x )= 2 x4−6 x3+6 x2+4 x(x−1)3 ) (Benutze ggf. die Kontrollösung für f''(x).)

(Kontrolllösung : f ' ' ( x)= 2 x4 –8 x3+12x2−20 x−4( x−1)4 )
f (x )= x

4−2 x3−2 x2

(x−1)2
= u (x )
v (x )

⇒ u ' (x )=4 x3−6 x2−4 x ; v ' ( x)=1⋅2 (x−1)=2( x−1)

f ' (x )= (4 x
3−6 x2−4 x) (x−1)2 – (x4−2x3−2 x2)⋅2 (x−1)

( x−1)4
= (4 x

3−6 x2−4 x )( x−1) – 2(x4−2x3−2 x2)
(x−1)3

= 4 x
4−6 x3−4 x2−4 x3+6 x2+4 x−2x4+4 x3+4 x2

(x−1)3
= 2 x

4−6 x3+6 x2+4 x
( x−1)3

=
u1( x )
v1 (x )

u1 ' ( x)=8 x
3 –18 x2+12 x+4 ; v1 ' ( x)=3( x−1)

2

f ' ' (x )= (8 x
3– 18 x2+12 x+4 )⋅( x−1)3−(2x4−6x3+6 x2+4 x )⋅3 (x−1)2

(x−1)6

= (8 x
3– 18x2+12 x+4)⋅(x−1)−(2x4−6x3+6 x2+4 x )⋅3

(x−1)4

= 8 x
4– 18 x3+12 x2+4 x−8 x3+18x2−12 x−4−6x 4+18x3−18 x2−12 x

( x−1 )4

= 2 x
4– 8 x3+12 x2−20x−4

(x−1)4
=
u2(x )
v2(x )

u2 ' ( x)=8 x
3 –24 x2+24 x−20 v2 ' (x )=4 (x−1)

3

f ' ' ' (x )= (8 x
3– 24 x2+24 x−20) (x−1)4−(2 x4 –8 x3+12x2−20 x−4 )⋅4 (x−1)3

(x−1)8

= (8 x
3– 24 x2+24 x−20)( x−1 )−(2 x4– 8 x3+12 x2−20x−4)⋅4

(x−1)5

= 8 x
4– 24 x3+24 x2−20x−8 x3+24 x2−24 x+20−8 x4+32 x3−48 x2+80 x+16

(x−1)5

= 36 x+36
( x−1)5

= 36 (x+1)
( x−1)5
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