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Lösungen quadratische Gleichungen I 
 
Ergebnisse: 
 
E1: 

1 2
2 1 1x x

2
4x

2
1 = ∨ = −= ⇔  

E2: 
1

2
2x x 00 x 44x = ∨+ = = −⇔  

E3: 
1 2

22x 16x 14 0 x 7 x 1= ∨− = ⇔ =+  
E4: ( ) 1

2
2x x 26 62 1 x= ∨+ = = −⇔  

E5: 
1 2

2 x 26 24x 0 x1 = ∨− ⇔ = −=  
E6: 

2
2

1x 7 x7 1x 8x 0− + = ⇔ = ∨ =  
E7: 

1
2

2x x 0x x0 = ∨+ π = ⇔ = −π  
E8: ( ) 2

2
12 x 3 18 x0 x 0 6+ − = ⇔ = ∨ = −  

E9: 
1 2

2 1 3 1 3x x
22 4

1x
2

x
4

= + ∨− =+ ⇔ −= −  

E10: 
1 2

23x 12x 3 20 x 3 x 2 3= − + ∨ == ⇔ −+ −+  
E11: 

1 2
2x 8x 8 4 40 x 8 x 8− + − = ⇔ = + ∨ = −  

E12: ( ) 2
2

14 x 4 32 x 4 8 x 4 8= + ∨⇔ == −−  
E13: 2

1 2x1 x x 0
1

x 1
2

0 2= ∨⇔ =− =  

E14: 
2

1 2
1 2x 2x 0
4 5

88 88x 4 x 4
5 5

= −+ − = ⇔ + ∨ = − −  

E15: 2
1 2

3 3x x 0 0 4
1

x x
6 4

= ∨− ⇔ ==  

E16: 
1

2
2

3 x 3x 9 0 x 6 x 2
4

= ∨− + + = = −⇔  

E17: 
1

2
2

4x3 x x 4 0 2
2

x
3

= ∨− ⇔ = −− =  

E18: 
1 2

23 1x x 0 x
3

4x
4

0
9

− = ⇔ = ∨ =  

E19: 
1 2

2 10 42x x 0 1x 2 x
3 3 3

− − = ⇔ = ∨ = −  

E20: 2
1 2x2 x 4x 0

3
0 x 6= ∨+ ⇔ = −=  
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Ausführliche Lösungen: 
 

Ausführliche Lösung A1 

1 2

1

2

2 2

2

2

1 14x |: 4 x | x
4 2

Pr obe :

1 14 4
2 4

1 14 4

1 1x x
2 2

1x
2

2 4

1

1

11x
2

= ⇔ = ⇔ = ⇔

⎛ ⎞⇒ ⋅ = ⋅ =⎜ ⎟
⎝ ⎠

⎛ ⎞⇒ ⋅ − = ⋅ =⎜ ⎟

= ∨ = −

=

=
⎠

−
⎝

 

 
Ausführliche Lösung A2 

( )

( ) ( )
1

2

2

1

2

2

2

x 4x x x 4 0    (Satz vom Nullprodukt)
                         x 4 0| 4
Pr obe :

0 4 0 0 0

4 4 4 16

0

16

x 0
x 4

x 0

0

0  

x 4

+ = ⇔ + = ⇔

+ = − ⇔

⇒ + ⋅ = + =

⇒ − + ⋅ − = −

= −

=

= − =

=

 

 
Ausführliche Lösung A3 

2 2

2

1
1/ 2

2
1 2

1

2

2x 16x 14 |: 2 x 8x 7 0

pp 8 q 7 D q 16 7 9 D 9 3
2

x 4 3 7px D
x 4 3

x 7 x 1

x 7

12
Pr obe :

2 49 16 7 14 98 112 14
2 1 16 1 14 2 16 141

0

0
0x

− + = ⇔ − + =

⎛ ⎞= − = ⇒ = − = − = ⇒ = =⎜ ⎟
⎝ ⎠

= + =
= − ± ⇔

= − =

⇒ ⋅ − ⋅ +

= ∨ =

=

=

= − + =

⇒ ⋅ − ⋅ + = − + =

 

 
Ausführliche Lösung A4 

( )

( )
( ) ( )

2

1

2

2

2

2

2

1 2

1

2

x 2 x 6

x 2 | x 2 4
x 2 4| 2 x 2
x 2 4| 2 x 6
Pr obe :

2

16

x 2

x

16

1666

2 4

2 4

+ = ⇔ + =

+ = − ⇔ =
⇔

+ = − − ⇔ = −

⇒ + = =

⇒ − + =

= ∨ = −

= − =

=

−
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Ausführliche Lösung A5 

( )
( )

2 2 2

2

1 2

2

1

2

4x 16 |: 4 x 4 0| 4 x 4| x 2
Pr obe :

4 2 16 4 4 16 16 16

4 2 16 4 4 16 16 1

x 20

0

06

x 2

x 2

x 2

− = ⇔ − = + ⇔ = ⇔ = ⇔

⇒ ⋅ − = ⋅ − = − =

⇒ ⋅ − − = ⋅

= ∨ = −

=

− = −= =−

 

 
Ausführliche Lösung A6 

1

2

2

1
1/ 2

2
2

1

2

x

x 8x 7

pp 8 q 7 D q 16 7 9 D 9 3
2

x 4 3 7px D
x 4 3 12

Pr obe :
2 49 16 7 14 98 11

7 x 1

x 7 2 14
2 1 16 1 14 2 1

0

04
0

1 6 1x

= ∨ =

− + =

⎛ ⎞= − = ⇒ = − = − = ⇒ = =⎜ ⎟
⎝ ⎠

= + =
= − ± ⇔

= − =

⇒ ⋅ − ⋅ + = − + =

⇒ ⋅ − ⋅ + = − += =

=

 

 
Ausführliche Lösung A7 

( )

( ) ( )

1
2

2 2

1
2

2

2

2

x x x x 0    (Satz vom Nullprodukt)
                         x 0|

x 0
x

x 0

Pr obe :

0 0 0

0

0 0

x 0

+ π = ⇔ + π = ⇔

+ π = − π ⇔

⇒

=

= −π

+ π ⋅ = + =

⇒ −π + π

=

= − ⋅ −π = π − π =π

 

 
Ausführliche Lösung A8 

( ) ( ) ( )

( )
( ) ( )

2 2 2

1

2

2 2

2

1 2

1

2
2

2 x 3 18 |: 2 x 3 9 0| 9 x 3 9| x 3 3
x 3 3| 3 x 0
x 3 3| 3 x 6
Pr obe :

2 0 3 18 2 3 18 2 9 18 1

x 0 x 6

x 0

x 6

8 18

2 6 3 18 2 3 18 2 9 1 18

0

18 08

0+ − = ⇔ + − = + ⇔ + = ⇔ + =

+ = − ⇔ =
⇔

+ = − − ⇔ = −

⇒ + − = ⋅ − = ⋅ − = − =

⇒ − + − = ⋅ − − =

= ∨ = −

== − ⋅ −

=

− =
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Ausführliche Lösung A9 

( )

1 2

2 2 2

2

1

1/

2

2

1

2
1 3 1 3x x

1 1 1x x | x x

2 4 2

| 1 x x 0
2 2 2

1 p 1 1 3 3p 1 q D q D
2 2 4 2 4 4

1 3x
p 2 4x D
2 1 3x

2 4
P

4

1

r obe :

1 3 1 3 1 3 3 1 3
2 4 2 4 4 4 4 2 2

 

1

3x
2 4

     

2

 

− + = + ⇔ − + + ⋅ − ⇔ − − =

⎛ ⎞= − = − ⇒ = − = + = ⇒ =⎜ ⎟
⎝ ⎠

= +
= − ± ⇔

= −

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞
⇒ − + + + = − + + + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝

= + ∨ = −

= +

−

⎠ ⎝ ⎠

2

2

1 3 3 2 3 2                                                     
4 4 4 4 4 4

1 3 1 3 1 3 3 1 3
2 4 2 4 4 4 4 2 2

                                              

1 3x
2 4

       

1
2

= − − − + + = − =

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞
⇒ − − + − = − − + + −⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠
= −

−

1 3 3 2 3 2       
4 4 4 4

1
4 4 2

= − + − + − = −− =
 

 
Ausführliche Lösung A10 

( ) ( ) ( ) ( )

1 2

2 2

2

1
1/ 2

1

2

2

x 2 3 x 2 3

x

3x 12x 3 |: 3 x 4x 1 0

pp 4 q 1 D q 4 1 3 D 3
2

x 2 3px D
2 x 2 3

Pr obe :

3 2 3 12 2 3 3 3 4 4 3 3 12 2 3 3

                   12 12 3 9 24 12 3 3 12 9 24 3 12 3

2 3

0+ + = ⇔ + + =

⎛ ⎞= = ⇒ = − = − = ⇒ =⎜ ⎟
⎝ ⎠

= − +
= − ± ⇔

= − −

⇒ ⋅ − + + ⋅ − + + = ⋅ − ⋅ + + ⋅ − + +

= − ⋅ + − + ⋅

= − + ∨ = − −

= −

+ = + − + − ⋅

+

+

( ) ( ) ( ) ( )2

2

12 3

3 2 3 12 2 3 3 3 4 4 3 3 12 2 3 3

                   12 12 3 9 24 12 3

x 2 3

3 12 9 24 3 12 3 12 3

0

0

⋅ =

⇒ ⋅ − − + ⋅ − − + = ⋅ + ⋅ + + ⋅ − − +

= + ⋅ + − − ⋅ + = + −

=

+ + ⋅ − ⋅

−

=

−
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Ausführliche Lösung A11 
( )

( ) ( ) ( ) ( )

1 2

1

2 2

2

1
1/ 2

2

2

2

x 8x 8 | 1 x 8x 8 0

pp 8 q 8 D q 16 8 8 D 8
2

x 4 8px D
2

x 4 8
x 4 8

Pr obe :

4 8 8 4 8 8 16 8 8 8 8 4 8 8

                   16 8 8 8 32 8 8 8 16 8 32 8 8 8 8

x 4 8

x 4 8

4

8

x

0

0

= + ∨ = −

=

− + − = ⋅ − ⇔ − + =

⎛ ⎞= − = ⇒ = − = − = ⇒ =⎜ ⎟
⎝ ⎠

= +
= − ± ⇔

= −

⇒ − + + ⋅ + − = − + ⋅ + + ⋅ + −

= − − ⋅ − + + ⋅ − = − − + − − ⋅ + ⋅ =

+

= − ( ) ( ) ( ) ( )2
4 8 8 4 8 8 16 8 8 8 8 4 8 8

                   16 8 8 8 32 8 8 8 16 8 32 8 8

8

8 8 08

⇒ − − + ⋅ − − = − − ⋅ + + ⋅ − −

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

Ausführliche Lösung A12 

( ) ( )

( ) ( )
( ) ( )

1 2

1

2

2 2

1

2

2 2

2 2

x 4 8 x 4 8

x 4 8

x

4 x 4 |: 4 x 4 8| x 4 8

x 4 8 | 4 x 4 8

x 4 8 | 4 x 4 8
Pr obe :

4 4 8 4 4 8 4

4 8

32

32

32

8

4 4 8 4 4 8 4 8

= + ∨ = −

= +

= −

− = ⇔ − = ⇔ − =

− = + ⇔ = +
⇔

− = − + ⇔ = −

⇒ + − = = ⋅ =

⇒ − − = − = ⋅ =

 

 
Ausführliche Lösung A13 

2

2

2

1

2

1

2

1 1x x x x 1 0    (Satz vom Nullprodukt)
12 12

1 1                           

x 0

x 12

x 0  

x 12 

x 1 0| 1 x 1| 12
12 12

Pr obe :
1 0 0 0 0

12
1 12 12 12 1
2

0

02

0

 
1

=

=

=

⎛ ⎞− = ⇔ − = ⇔⎜ ⎟
⎝ ⎠

− = +

=

⇔ = ⋅ ⇔

⇒ ⋅ − = − =

⇒ ⋅ − = − =
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Ausführliche Lösung A14 

1

2 2

2

1

1/ 2

2

2

2

1

88 88x 4 x 4

1 2 8x 2x | 4 x 8x 0
4 5 5

8 p 8 88 88p 8 q D q 16 D
5 2 5 5 5

88x 4
p 5x D
2 88x 4

5
Pr obe :

1 88 88 24 2 4
4 5 5 5

1 88 88                    

5 5

88x 4

1
5

0

6 8
4 5

5

+ − = ⋅ ⇔

=

+ − =

⎛ ⎞= = − ⇒ = − = + = ⇒ =⎜ ⎟
⎝ ⎠

= − +
= − ± ⇔

= − −

⎛ ⎞ ⎛ ⎞
⇒ − + + ⋅ − + −⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

=

− + ∨ = − −

=

− ⋅ +

− +

2

2

88 22 4
5 5

88 22 88 2 22 2 20 22 2                    4 2 8 2 4
5 5 5 5 5 5 5 5 5

1 88 88 24 2 4
4 5 5 5

1 88 88 88                    16 8 2 4
4 5 5 5

0

88x 4
5

= − −

⎛ ⎞ ⎛ ⎞
+ ⋅ − + −⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

= − ⋅ + − + ⋅ − = − + − = − + − =

⎛ ⎞ ⎛ ⎞
⇒ − − + ⋅ − − −⎜ ⎟ ⎜ ⎟⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
⎛ ⎞ ⎛ ⎞

= + ⋅ + + ⋅ − −⎜ ⎟ ⎜⎜ ⎟ ⎜
⎝ ⎠ ⎝ ⎠

2
5

88 22 88 2 22 2 20 22 2                    4 2 8 2 4
5 5

0
5 5 5 5 5 5 5

−⎟⎟

= + ⋅ + − − ⋅ − = − + − = − + − =

 
Ausführliche Lösung A15 

2

2

1

2

2

2

1

3 3 3 3x x x x 0    (Satz vom Nullprodukt)
16 4 16 4

3 3 3 3 3 16                            

x 0

x 4

x 0

 x 0| x |
16 4 4 16 4 3

Pr obe :
3 30 0 0 0

16 4
3 34 4 3 3

  

x 4  

0

0

16
0

4

⎛ ⎞− = ⇔ − = ⇔⎜ ⎟
⎝ ⎠

− = + ⇔ = ⋅ ⇔

⇒ ⋅ − ⋅ = − =

⇒ ⋅ − ⋅= =

=

−

=

=

=

 

 
 
 
 
 
 
 
 



R. Brinkmann http://brinkmann-du.de Seite 7 08.11.2008 

Erstellt von R. Brinkmann  p2_quad_gl_t_01_e.doc  08.11.2008 17:13     7 von 8 

Ausführliche Lösung A16 

( )

2 2

2

1
1 2

2

1

2

/ 1 2

3 4x 3x 9 | x 4x 12 0
4 3

pp 4 q 12 D q 4 12 16 D 16 4
2

x 2
x 6 x 2

4 6px D
x 2 4 22

Pr obe :
3 36 3 6 9 27 18 9
4

3 4 3 2 9 3 6 9
4

x 6 0

2

0

0x

⎛ ⎞− + + = ⋅ − ⇔ − − =⎜ ⎟
⎝ ⎠

⎛ ⎞= − = − ⇒ = − = + = ⇒ = =⎜ ⎟
⎝ ⎠

= + =
= − ± ⇔

= − = −

⇒ − ⋅ + ⋅ + = − + + =

⇒ − ⋅ + ⋅ −

= ∨ =

+

−

−= = − +

=

=−

 

 
Ausführliche Lösung A17 

2 2

2

1

1/ 2

2

1 2

2

1

2

3 2 2 8x x 4 | x x 0
2 3 3 3

2 8 p 1 8 1 24 25 25 5p q D q D
3 3 2 9 3 9 9 9 9 3

1 5 6x 2p 3 3 3x D
1 5 42 x
3 3 3

Pr obe :
3 4 2 4 6 2 4
2

3 4 4 3 16 4 8 44 4
2 3 3 2 9 3 3

4x 2 x
3

x 2 0

3
4x

0

3

− − = ⋅ ⇔ − − =

⎛ ⎞= − = − ⇒ = − = + = + = ⇒ = =⎜ ⎟
⎝ ⎠

= + = =
= − ± ⇔

= − = −

⇒ ⋅ − − = − − =

⎛ ⎞ ⎛ ⎞⇒ ⋅ − − − − = ⋅ + − = +⎜ ⎟ ⎜ ⎟

= ∨ = −

=

=
⎝ ⎠ ⎝ ⎠

− 012
3

− =

 

 
Ausführliche Lösung A18 

1

2

1

2

2

2

2

3 1 3 1x x x x 0    (Satz vom Nullprodukt)
4 3 4 3

3 1 1 3 1 4                           x 0| x |
4 3 3 4 3 3

Pr obe :
3 10 0 0 0
4

0

3
3 4 1 4 3 16 4

x 0

4x

4 4
4 9 3 9 4 8

9

x 0  

4x   
1 27 2

0
7 2

0

79

⎛ ⎞− = ⇔ − = ⇔⎜ ⎟
⎝ ⎠

− = + ⇔ = ⋅ ⇔

⇒ ⋅ − ⋅ = − =

⎛ ⎞⇒ ⋅ − ⋅ = ⋅ − = − =⎜ ⎟=
⎝

=

=

⎠

=
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Ausführliche Lösung A19 

1 2

2 2

2

1

1/ 2

2

2

1

2

10 4 5 22x x |: 2 x x 0
3 3 3 3

5 2 p 25 2 25 24 49 49 7p q D q D
3 3 2 36 3 36 36 36 36 6

5 7x 2p 6 6x D
5 7 12 x
6 6 3

Pr obe :
10 4 24 20 42 4 2
3 3 3 3 3
1 10 1 42
3 3

1

3

x 2 x
3

x 2

1x
3

0

0

− − = ⇔ − − =

⎛ ⎞= − = − ⇒ = − = + = + = ⇒ = =⎜ ⎟
⎝ ⎠

= + =
= − ± ⇔

= − = −

⇒ ⋅ − ⋅ − = − − =

⎛ ⎞ ⎛ ⎞⇒ ⋅ − − ⋅ − −⎜ ⎟ ⎜ ⎟
⎝

= ∨ = −

=

= −
⎠ ⎝ ⎠

2 10 12
3 9 9

0
9

= + − =

 

 
Ausführliche Lösung A20 

( ) ( )

2
1

2

2

2

1

2

2 2x 4x x x 4 0    (Satz vom Nullprodukt)
3 3

2

x 0

x2 3                           x 4 0| 4 x 4|
3 3 2

Pr obe :
2 0 4 0 0 0
3

2 6 4 6 24

6

x

2

0  

x 6  

0

3

0

04

=

=

⎛ ⎞+ = ⇔ + = ⇔⎜ ⎟
⎝ ⎠

+ = − ⇔ = − ⋅ ⇔

⇒ ⋅ + ⋅ = + =

⇒

−

=

= − ⋅ − + ⋅ − = − =

 

 


