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Lösungen Differenzialrechnung II 
 
Ausführliche Lösungen: 
 

Ausführliche Lösung A1 
a) ( )

( ) ( ) ( ) ( )

( ) ( )

2

2 2

2 2

f x x 3

2 x 3 2 3f 2 x f 2yx 2 :
x x x

4 4 x x 3 4 3 4 x x x
x x

= +

+ Δ + − ++ Δ −Δ
= = =

Δ Δ Δ
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= = =

Δ Δ
( )4 x

x
⋅ + Δ

Δ

( ) ( )

( ) ( ) ( ) ( )

( ) ( )

x 0 x 0
2 2

2 22 2

4 x

yf ' 2 lim lim 4 x 4
x

u x 3 u 3f u x f uyx u :
x x x

u 2u x x 3 u 3 2u x x x
x x

Δ → Δ →

= + Δ

Δ
⇒ = = + Δ =

Δ

+ Δ + − ++ Δ −Δ
= = =

Δ Δ Δ

+ ⋅ Δ + Δ + − − ⋅ Δ + Δ Δ
= = =

Δ Δ
( )2u x

x
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Δ

( ) ( )
x 0 x 0

2u x 
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= + Δ

Δ
⇒ = = + Δ =
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Ausführliche Lösung A1 
b) 

( ) ( )
( )

( )

2f(x)
x

1 2 x2 2 2 21f 2 x f 2y 2 x 2 2 x 2 x 2 xx 2 :
x x x x x

2 1 2 x 2 2 x x x
1 x2 x 2 x 2 x 2 x

xx x x
1

=

⋅ + Δ
− − −+ Δ −Δ + Δ + Δ + Δ + Δ= = = = =

Δ Δ Δ Δ Δ
− ⋅ + Δ − − Δ −Δ −Δ

− ⋅ Δ+ Δ + Δ + Δ + Δ= = = = =
ΔΔ Δ Δ xΔ ( )

( ) ( ) ( )
( )
( )

( )
( ) ( ) ( )

x 0 x 0

1  
2 x2 x

y 1 1f '(2) lim lim
x 2 x 2

2 u x2 u2 2
f u x f 2 u u x u u xy u x ux u :

x x x x
2 u 2 u x 2 u 2 u 2 x 2 x

u u x u u x u u x
xx x

1
2 x
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−
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Δ −⎛ ⎞= = = −⎜ ⎟Δ + Δ⎝ ⎠
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= = =

ΔΔ Δ

− ⋅ Δ
=

xΔ ( ) ( ) 2

2 2x 0 x 0

2 2  
u u xu u x u u x

y 2 2f '(u) lim lim
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− −
= =
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Ausführliche Lösung A1 
c) ( )

( ) ( )

( )
( )
( )

( )
( ) ( ) ( )

1f x
x 1

1 1
f 2 x f 2y 2 x 1 2 1x 2 :

x x x
1 3 x1 31 1

3 3 x 3 3 x3 x 3
x x

1 3 1 3 x 3 3 x x
3 3 x 3 3 x 3 3 x 1 x

xx x
1

=
+

−+ Δ −Δ + Δ + += = =
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Δ Δ
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= = = =
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( )
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( ) ( ) ( ) ( ) ( ) ( )
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Ausführliche Lösung A1 
d) ( )

( ) ( ) ( ) ( )
( )

( )

2 x 2

f x x

2 x 2f 2 x f 2y 2 x 2x 2 :
x x x x

2 x 2 1 x              
x 2 x 2

2 x 2

=

+ Δ − ⋅+ Δ −Δ + Δ −
= = = =

Δ Δ Δ Δ ⋅

+ Δ − ⋅ Δ
= =
Δ ⋅ + Δ +

+ Δ +

+ Δ +

xΔ ( )
( )

( ) ( ) ( ) ( )
( )

( )

x 0 x 0

u x

1  
2 x 22 x 2

y 1 1 1f ' 2 lim lim  
x 2 x 2 2 2 2 2

u x uf u x f uy u x ux u :
x x x x

u x u 1 x             
x

u

u x u

u x u

Δ → Δ →

=
+ Δ +⋅ + Δ +

Δ ⎛ ⎞
= = = =⎜ ⎟Δ + Δ + +⎝ ⎠

+ Δ − ⋅+ Δ −Δ + Δ −
= = = =

Δ Δ Δ Δ ⋅

+ Δ − ⋅ Δ
= =
Δ ⋅

+ Δ +

+ Δ +

+ Δ + xΔ ( )

x 0 x 0

1  
u x uu x u

y 1 1 1f '(u) lim lim  
x u x u u u 2 uΔ → Δ →

=
+ Δ +⋅ + Δ +

Δ ⎛ ⎞
= = = =⎜ ⎟Δ + Δ + +⎝ ⎠

 

 
Ausführliche Lösung 
a) ( ) ( )4 2 3f x 2x 3x 4x 2 f ' x 8x 6x 4= − + − + ⇒ = − + −  
b) ( ) ( )4 3 2 3 2f x 0,5x x 2,5x 8 f ' x 2x 3x 5x= − + − ⇒ = − +  
c) ( ) ( )3 21 3 3 3f x x x 4 f ' x x

32 2 32 2
= + − ⇒ = +  

d) ( ) ( )25 2 5 5 2s t t t s ' t t
6 3 2 3 3

= − + + ⇒ = − +  

e) ( ) ( ) ( ) ( )2 3 2 2f x x 6 x 1 x 11x 24x 36 f ' x 3x 22x 24= − − + = − + − − ⇒ = − + −  

A2 

f) ( ) ( ) ( )
22 4 2 31 1f x x 2 x 2x 2 f ' x 2x 4x

2 2
= − = − + ⇒ = −  

 
Ausführliche Lösung 
a) ( ) ( ) ( )3 21 3 1f x x x 1 f ' x x

16 16 16
= + − ⇒ = +  

b) ( ) ( )2 3 2 23 3f x x x x 4 x x 4x f ' x 3x 3x 4
2 2

⎛ ⎞= − − = − − ⇒ = − −⎜ ⎟
⎝ ⎠

 

c) ( ) ( )4 2 3f x ax bx c f ' x 4ax 2bx= + + ⇒ = +  
d) ( ) ( )3 2 2f x ax bx cx d f ' x 3ax 2bx c= + + + ⇒ = + +  
e) ( ) ( )1 2

2
5 5f x 6x 6x 5x f ' x 6 5x 6
x x

− −= + = + ⇒ = − = −  

A3 

f) ( ) ( )3 2 3 2 1 2 2 2
2

1 1f x x 2x x 2x x f ' x 3x 4x x 3x 4x
x x

− −= − + = − + ⇒ = − − = − −  
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Ausführliche Lösung 
a) ( ) ( )4 3 2 3 2

t t
tf x x 2tx t f ' x 2tx 6tx
2

= − + ⇒ = −  

b) ( ) ( )3 2 2
k k

1 3f (x) x kx k 1 x f ' x x 2kx k 1
k k

= + + + ⇒ = + + +  

c) ( ) ( )3 2 2
a a

1 1 3 1f x x ax a x 3 f ' x x 2ax a
4 2 4 2

⎛ ⎞= + + − − ⇒ = + + −⎜ ⎟
⎝ ⎠

 

d) ( ) ( )
22 4 2 3

t t
1 1 1 2f (x) x t x x t f ' x x 2x
2t 2t 2 t

= − = − + ⇒ = −  

e) ( ) ( )3 2f t 5t 2t 5 f ' t 15t 2= − + ⇒ = −  
f) ( ) ( )3 2 2f z 1,5z 2,5z z f ' z 4,5z 5z 1= − + + ⇒ = − + +  
g) ( ) ( )21A u u 3u 2u 1 A ' u u 5

2
= + + + ⇒ = +  

A4 

h) ( ) ( ) ( )2 3 21 1 1 3 1A u u u 1 u u A ' u u
2 2 2 2 2

= + = + ⇒ = +  

 
Ausführliche Lösung A5 
a) ( ) ( ) ( ) ( )

( )

2

2
1/ 2

f x 3x 5 f ' x 6x f ' 3 6 3 18

Nullstellen von f(x): 

5 5 5 5f x 0 3x 5 0 x f ' 6 6
3 3 3 3

= − ⇒ = ⇒ − = ⋅ − = −

⎛ ⎞ ⎛ ⎞
= ⇔ − = ⇒ = ± ⇒ ± = ⋅ ± = ± ⋅⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

 

 
Ausführliche Lösung A5 
b) ( ) ( ) ( )

( )

2

2
2

1/ 2

2

1 1 1 37f x 4x f ' x 4 f ' 3 4
x 9 9x

Nullstellen von f(x) :

1 4x 1 1 1f x 0 4x 0 0 x x
x x 4 2

1 1 1f ' 4 4 4 4 812 1
42

= − ⇒ = + ⇒ − = + =

−
= ⇔ − = ⇔ = ⇔ = ⇒ = ±

⎛ ⎞⇒ ± = + = + = + =⎜ ⎟
⎝ ⎠ ⎛ ⎞±⎜ ⎟

⎝ ⎠
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Ausführliche Lösungen 
a) ( ) ( )2f x 2x 3x 1 f ' x 4x 3= + + ⇒ = +  
b) ( ) ( )2f x x 2x 1 f ' 2x 2= − + − ⇒ = − +  
c) ( ) ( )f x x 1 f ' x 1= + ⇒ =  
d) ( ) ( )21 1 1f x x x 4 f ' x x

2 3 3
= − + ⇒ = −  

e) ( ) { } ( )f x 5b ; b \ 0 f ' x 0= ∈ ⇒ =  
f) ( ) ( )23 2 3 2f x x x 1 f ' x x

4 3 2 3
= − − ⇒ = −  

g) ( ) ( )3 2 2f x 2x 3x 4x 2 f ' x 6x 6x 4= + − + ⇒ = + −  
h) ( ) ( )3 2 21 2 3 1 3 4 3f x x x f ' x x x

4 3 4 2 4 3 4
= − + − + ⇒ = − + −  

i) ( ) ( )21f x x 3x 7 f ' x x 3
2

= + − ⇒ = +  

A6 

j) ( ) ( )23 3f x x 5x 8 f ' x x 5
4 2

= + + ⇒ = +  

 


