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8. Berechne ohne Taschenrechner! 
(a) √4

య
⋅ √7

య
= √4 ⋅ 7

య
= √28

య  (b) 
√5
ర

√2
ర = ඨ

5

2

ర

 

(c) 
൫√5൯

଺
= ൬5

ଵ
ଶ൰

଺

= 5
ଵ
ଶ

⋅଺ = 5ଷ 
(d) 

     
2 1 412 2 223 3 33

4 3 1 3
3 3 3

4 2 2 2

1 1 1

2 2
2 2 2


     
    
 

  
  

(e) 
ට√3 = ൬3

ଵ
ଶ൰

ଵ
ଶ

= 3
ଵ
ଶ

⋅
ଵ
ଶ = 3

ଵ
ସ = √3

ర  
(f) 

ට√2
యర

= ൬2
ଵ
ଷ൰

ଵ
ସ

= 2
ଵ
ଷ

⋅
ଵ
ସ = 2

ଵ
ଵଶ = √2

భమ  

(g) 
   

111 1 455 45 522 5

4 5 4 25 85

5 2 5 10 102

33 30 3
103 310 10 10

32 16 2 2 2 2

2 2 2 2

2 2 2 2 2



 

     

    

    

(h)  
1 21 1 11 2

234 3 34 4 43

1 2 3 8 11
11124 3 12 12 12

5 25 5 5 5 5 5 5

5 5 5 5



 

       

   

 

(i)  
1 1 1

22 1 12 2 2
2 3

1 13
3 3

3 2 1
66 6 6

3 212 3 2
2 3

3
3 3

2 3 2 3 2 3






 
    

     

 

(j)  
1 2 1

2 1 1 166 6 6
3 6 4

1 14
4 4

1 12 3 1 3
3 312 12 12

12

3 545 3 5
3 5

5
5 5

3
3 5 3 5

5



 

 
    

    

9. Ziehe teilweise die Wurzel! 

(a) 

2 280 2 2 2 2 5 2 2 5

2 2 5 4 5

        

      (b) √40
య

= √2 ⋅ 2 ⋅ 2 ⋅ 5
య

= √2ଷ ⋅ 5
య

= 2 ⋅ √5
య  

(c) √81
య

= √3 ⋅ 3 ⋅ 3 ⋅ 3
య

= √3ଷ ⋅ 3
య

= 3 ⋅ √3
య  (d) √32

ర
= √2 ⋅ 2 ⋅ 2 ⋅ 2 ⋅ 2

ర
= √2ସ ⋅ 2

ర
= 2 ⋅ √2

ర  

(e) √162
ర

= √2 ⋅ 3 ⋅ 3 ⋅ 3 ⋅ 3
ర

= √2 ⋅ 3ସర
= 3 ⋅ √2

ర  
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10. Vereinfache durch teilweises Wurzelziehen so weit wie möglich! 
(a)    5√2 + 7√2 − 3√2 = 

= (5 + 7 − 3) ⋅ √2 = 

= 9 ⋅ √2 

(b)    7√8 − √32 + 5√2 = 

= 7ඥ2ଷ − ඥ2ହ + 5√2 = 

= 7 ⋅ 2√2 − 4√2 + 5√2 = 

= (14 − 4 + 5) ⋅ √2 = 

= 15 ⋅ √2 
(c)    3√2

య
− √16

య
+ √54

య
= 

= 3√2
య

− ඥ2ସయ
+ ඥ2 ⋅ 3ଷయ

= 

= 3√2
య

− 2√2
య

+ 3√2
య

= 

= (3 − 2 + 3) ⋅ √2
య

= 

= 4 ⋅ √2
య  

(d)    6√32
య

− 5√108
య

+ 2√256
య

= 

= 6ඥ2ହయ
− 5ඥ2ଶ ⋅ 3ଷయ

+ 2ඥ2଼య
= 

= 6 ⋅ 2ඥ2ଶయ
− 5 ⋅ 3ඥ2ଶయ

+ 2 ⋅ 2ଶ ඥ2ଶయ
= 

= ඥ2ଶయ
⋅ (12 − 15 + 8) = 

= 5√4
య  

(e)    5 √5
య

− 6√40
య

+ 3√135
య

= 

= 5√5
య

− 6ඥ2ଷ ⋅ 5
య

+ 3ඥ3ଷ ⋅ 5
య

= 

= 5√5
య

− 6 ⋅ 2√5
య

+ 3 ⋅ 3√5
య

= 

= √5
య

⋅ (5 − 12 + 9) = 

= 2√5
య

 

(f) 
   

5√27 + 3√6 − √3

2√3
= 

=
5√3ଷ + 3√2 ⋅ 3 − √3

2√3
= 

=
√3 ⋅ ൫5 ⋅ 3 + 3√2 − 1൯

2√3
= 

=
15 + 3√2 − 1

2
=

3√2 + 14

2
= 

=
3√2

2
+ 7 

11. Mache den Nenner rational! 
(a) 5

√5
=

5 ⋅ √5

√5 ⋅ √5
=

5 ⋅ √5

5
= √5 

(b) 45

√27
=

45 ⋅ √27

√27 ⋅ √27
=

45 ⋅ √3ଷ

27
=

5 ⋅ 3√3

3

= 5 ⋅ √3 
(c) 3

√3
య =

3 ⋅ √3ଶయ

√3
య

⋅ √3ଶయ =
3 ⋅ √3ଶయ

3
= ඥ3ଶయ

= √9
య  

(d) 2

√24
య =

2

√2ଷ ⋅ 3
య =

2

2 ⋅ √3
య =

√3ଶయ

√3
య

⋅ √3ଶయ =
√9
య

3
 

(e) 16

√8
ర =

2ସ ⋅ √2
ర

√2ଷర
⋅ √2

ర
=

2ସ ⋅ √2
ర

2
= 2ଷ ⋅ √2

ర  
(f) 3 23 3 3

3
3 3 32 2 23 3

3 2 3

2 2 2 3 5

45 3 5 3 5 3 5

2 3 5 150

3 5 15

 
  

   

 
 

  
(g) 

 

2
3 32 2

3
32 2 423

2 2

3 3

2 4 2 1

3 3 3 3

2 1 2

3 3 3

2 1 1 2

3 3 3 3

1 2 2
3 2 23 3 3

7 7 7

50 2 52 5

7 7

2 5 2 5 5

7 2 5

2 5 5 2 5

2 5 7 2 5 7

2 5 5 50

 
       

  
  

 
 

   

   
 

 

(h)  
   
 

   

4 2 24

2 2 2 2 2 2

4 2 2

4 2

4 2 2
2 2 2

2

4 2 2

 
 

   

 
 



 
    

  
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(i)    
   
 2

5 3 5 35 3

5 3 5 3 5 3

5 3 5 2 3 5 3

5 3 2

8 2 15
4 15

2

  
 

   

  
  




  

 

(j)  
   

 

 

4 3 7 34 3

7 3 7 3 7 3

4 3 7 3

7 3

3 7 3

21 3

 
 

   

 
 



   

 
 

12. Vereinfache! 
(a) 

   ටඥ27𝑥ଷ𝑦ଽ
య

= ൬(3ଷ𝑥ଷ𝑦ଽ)
ଵ
ଶ൰

ଵ
ଷ

= 

= (3ଷ𝑥ଷ𝑦ଽ)
ଵ
଺ = 3

ଵ
ଶ𝑥

ଵ
ଶ𝑦

ଷ
ଶ = 

= 𝑦ඥ3𝑥𝑦 

(b) 

   ඩඨ
25

49
𝑎ଶ𝑏ିସ𝑐଼

య

= ቌቆ
5ଶ

7ଶ
𝑎ଶ𝑏ିସ𝑐଼ቇ

ଵ
ଷ

ቍ

ଵ
ଶ

= 

= ቆ
5ଶ

7ଶ
𝑎ଶ𝑏ିସ𝑐଼ቇ

ଵ
଺

=
5

ଵ
ଷ

7
ଵ
ଷ

𝑎
ଵ
ଷ𝑏ି

ଶ
ଷ𝑐

ସ
ଷ = 

=
5

ଵ
ଷ𝑎

ଵ
ଷ𝑐

ଵ
ଷ𝑐

7
ଵ
ଷ𝑏

ଶ
ଷ

= 𝑐 ඨ
5𝑎𝑐

7𝑏ଶ

య

 

13. Ermittle die Lösungsmenge in ℚ! 
(a)

 

2

2 2

2 2 2

2 2 2

x 12 x 3 x 32 5 x |

x 12 2 x 12 x 3 x 3 x 32 2 x 32 5 x 5 x

2x 9 2 (x 12)(x 3) 2x 37 2 (x 32)(5 x) | 2x | 9

2 x 3x 12x 36 28 2 5x x 160 32x |: 2

x 9x 36 14 x 37x 160 |

x 9x 36 196 28 x 37x 160 x 37x 160

      

                

            

         

     

         

 

2

2

2 2

2 2 2

| 196 | x | 37x | 160

28x 392 28 x 37x 160 |: 28

x 14 x 37x 160 |

x 28x 196 x 37x 160 | x | 37x | 196

9x 36 |: ( 9)

x 4

   

      

   

       
   


Probe: 

𝑇௅(4) = √16 + √1 = 4 + 1 = 5

𝑇ோ(4) = √36 − √9 = 6 − 3 = 3
ቋ ⇒ 𝐿 = {} 
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(b) 

 

2

2

2 2

2
2 2

2

2

x 20 x x 12 |

x 20 x 2 x x 12 x 12

x 20 2x 12 2 x(x 12) | 2x | 12

x 32 2 x 12x |: 2

x
16 x 12x |

2

x
256 16x x 12x | x | 12x

4
3
x 4x 256 0 | 4

4

3x 16x 1024 0

   

       

       

    

  

     

     

  

 

2

1,2

1 2

16 16 4 3 ( 1024) 16 112
x

2 3 6
64

x x 16
3

       
 



  

 

Probe: 

𝑇௅ ൬−
64

3
൰ = ඨ−

64

3
+ 20 = ඨ−

4

3

𝑇ோ ൬−
64

3
൰ = ඨ−

64

3
+ ඨ−

64

3
− 12

⎭
⎪
⎬

⎪
⎫

⇒

Wurzeln negativ, d.h. nicht definiert,

somit ist −
64

3
 keine Lösung           

 

𝑇௅(16) = √16 + 20 = √36 = 6

𝑇ோ(16) = √16 + √16 − 12 = 4 + 2 = 6
ቋ ⇒ 𝐿 = {16} 
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(c) 

       

2

2

2 2

2

4x 9 6x 7 5x 3 5x 13 |

4x 9 2 4x 9 6x 7 6x 7 5x 3 2 5x 3 5x 13 5x 13

2 4x 9 6x 7 10x 16 2 5x 3 5x 13 10x 16 | 10x | 16 |: 2

4x 9 6x 7 5x 3 5x 13 |

4x 9 6x 7 5x 3 5x 13

24x 28x 54x 63 25x 65x 15x 39

24x 82x 6

      

                

              

      

      

      

  2 2

2

3 25x 80x 39 | 24x | 82x | 63

0 x 2x 24

     

  

 

2
1,2

1 2

x 1 1 24 1 5

x 6 x 4

      

  

 

Probe: 

𝑇௅(−6) = ඥ4 ⋅ (−6) − 9 + ඥ6 ⋅ (−6) − 7 = √−33 + √−43

𝑇ோ(−6) = ඥ5 ⋅ (−6) − 3 + ඥ5 ⋅ (−6) − 13 = √−33 + √−43
ቋ

⇒
Wurzeln negativ, d.h. nicht definiert,

somit ist -6 keine Lösung                 
 

𝑇௅(4) = √4 ⋅ 4 − 9 + √6 ⋅ 4 − 7 = √7 + √17

𝑇ோ(4) = √5 ⋅ 4 − 3 + √5 ⋅ 4 − 13 = √17 + √7
ቋ ⇒ 𝐿 = {4} 

 
(d) 

 

 

 

2

2

2 2

2 2

4 3 2 2

4 3 2 3 2 3 2

4 3 2

2 2

2 3x 1 x 4 x |

4 3x 1 x 4 2 x x 4 x

12x 4 x x 4 2x x 4 | x | x | 4

x 11x 2x x 4 |

x 22x 121x 4x x 4

x 22x 121x 4x 16x | 4x | 16x

x 26x 105x 0

x x 26x 105 0

   

        

        

   

   

     

  

  

 

𝑥ଵ = 0 

2
2,3

2 3

x 13 13 105 13 8

x 5 x 21

    

 

 

Probe: 

𝑇௅(0) = 2√3 ⋅ 0 + 1 = 2√1 = 2

𝑇ோ(0) = √0 + 4 + 0 = 2
ቋ  w.A.

 
𝑇௅(5) = 2√3 ⋅ 5 + 1 = 2√16 = 8

𝑇ோ(5) = √5 + 4 + 5 = 3 + 5 = 8
ቋ  w.A.

 
𝑇௅(21) = 2√3 ⋅ 21 + 1 = 2√64 = 16

𝑇ோ(21) = √21 + 4 + 21 = 5 + 21 = 26
ቋ  f.A.

 
⇒ 𝐿 = {0; 5} 
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(e) 
2

2

2

2

2

1,2

1 2

4 2x 1 3 x |

4 2x 1 2 3 x 3 x

4 2x 2 3 x 4 x | 4 | x

x 2 3 x |: 2

1
x 3 x |

2
1
x 3 x | 3 | x

4
1
x x 3 0 | 4

4

x 4x 12 0

x 2 4 12 2 4

x 2 x 6

   

     

      

 

 

   

   

  

    

    
Probe: 

𝑇௅(−2) = ඥ4 + 2(−2) = √0 = 0

𝑇ோ(−2) = 1 + √3 − 2 = 1 + √1 = 2
ቋ 𝑓. 𝐴. 

𝑇௅(6) = √4 + 12 = √16 = 4

𝑇ோ(6) = 1 + √3 + 6 = 1 + √9 = 4
ቋ 𝑤. 𝐴. 

⇒ 𝐿 = {6} 
(f) 

   

2

2 2

2 2 2

4x 3 25x 11 9x 2 |

4x 3 25x 11 2 25x 11 9x 2 9x 2

4x 3 2 25x 11 9x 2 34x 13 | 34x | 13

30x 10 2 25x 11 9x 2 |: ( 2)

15x 5 225x 50x 99x 22 |

225x 150x 25 225x 149x 22 | 225x | 150x | 25

0 x 3 | 3

x 3

    

         

          

        

    

       
  
  

Probe: 

𝑇௅(3) = √12 − 3 = √9 = 3 

𝑇ோ(3) = √75 − 11 − √27 − 2 = √64 − √25 = 8 − 5 = 3 
 
 


