
Mathematik-Intensivierung  *  Jahrgangsstufe 9     

Potenzen mit rationalen Exponenten 

 
Definition der allgemeinen Wurzel 
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Aufgaben: 

 

1. Vereinfache und stelle den Term als Potenz mit rationalem Exponenten dar. 
 

 a) 4 144   b) 6 625   c) 9 125   d) 10 32  

 

 

2. Vereinfache und stelle den Term als Wurzel mit möglichst kleinem Wurzelexponenten dar. 

 a) 
1

68    b) 
1

825   c) 
1

927   d) 
1

1216  

 e) 
1

1081   f) 
1

2081   g) 
1

6216  h) 
1

1532  

 

 

3. Vereinfache durch teilweises Radizieren und schreibe den Term als Wurzel. 

 a) 4 512   b) 
1

381   c) 3 250  d) 
3

5144  

 e) 23 49   f) 
2

324   g) 25 72  h) 
3

48  

  

 

4. Mache den Nenner rational und schreibe den Term als Wurzel. 

 a) 4
1

8
  b) 

1

36,75  c) 
3

2

25
 d) 

3

50, 25  

 e) 
4

2

9
  f) 

1

349
−

 g) 
6

6

27
 h) 

3

48
−

 

 

5. Bestimme die Lösungsmenge und gib die Lösung als möglichst weit vereinfachten  Wurzelterm an. 
 

 a) 32 x 32⋅ =   b) 30,2 x 32⋅ = −   c) 42 3x 5− =  

 d) 32 x 4 5⋅ − =   e) 6 1,50, 25 x 4 4⋅ + =  f) 30,5 (x 1) 4 12⋅ − − =  

 g) 38 x 5−
⋅ =   h) 5 32 x 5 3−

⋅ − =   i) 50,5 x 11 3−
⋅ + =  

 j) 
1

32 x 4 5⋅ + =   k) 
2

30,5 x 3 5⋅ + =   l) 
1

4(x 2) 3 5− − =  

 

 

 

 



 

6. Vereinfache den Term und stelle ihn in Potenz- und Wurzelschreibweise dar. 
 

 a) 0,5 0,753 9⋅    b) 
1 1 1

5 10 44 2 : 8⋅    c) 4 5 2027 9 27⋅ ⋅  

 d) 3 34 : 36   e) 63
4

: 25
5

   f) 5 5
8 27

:
9 128

 

 g) 3 44 8⋅    h) 
5 39 3 27⋅ ⋅   i) 

6 4 36 6 6⋅ ⋅  

 

 

7. Vereinfache den Term und stelle ihn in Potenz- und Wurzelschreibweise dar. 
 

 a) 
4 2 23a a a⋅ ⋅     b) 

2 3 3

3 2 4

5

a a b

b b a
⋅ ⋅   

 

 c) 
5 4 2 3 413 4 24c c c c : c⋅ ⋅ ⋅   d) 

4 32 11 1 2 26 8 4a ab a b b a−
⋅ ⋅ ⋅ ⋅  

 

 

 

 

 

 

 

 

 

 

 

 

 
              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Mathe-Intensivierung  *  Jahrgangsstufe 9   *  Potenzen mit rationalen Exponenten  *  Lösungen 
 

1. a) 
2 1

4 244 4 2144 2 3 2 3 2 3 2 3= ⋅ = ⋅ = ⋅ = ⋅     b) 
4 2

466 36 3625 5 5 5 25= = = =    

 c) 
3 1

399 39 3125 5 5 5 5= = = =      d) 
5 1

51010 10 232 2 2 2 2= = = =  

 

2. a) ( )
1 11

36 268 2 2 2= = =    b) 
1 1 1

2 48 8 425 (5 ) 5 5= = =    

 c) 
1 1 1

3 39 9 327 (3 ) 3 3= = =    d) 
11 1

4 3312 1216 (2 ) 2 2= = =  

 e) 
1 1 2

4 510 10 581 (3 ) 3 9= = =    f) 
1 1 1

4 520 20 581 (3 ) 3 3= = =    

 g) 
1 1 1

36 6 2216 (6 ) 6 6= = =    h) 
1 1 1

5 315 15 332 (2 ) 2 2= = =  

 

3. a) 944 4512 2 4 2= = ⋅   b) 
1 1 4 1 1

1
4 33 3 3 3 381 (3 ) 3 3 3 3 3 3

+

= = = = ⋅ = ⋅    

 c) 333 3250 2 5 5 2= ⋅ = ⋅   d) 
3 3 12 6 2 1

4 2 2 1 55 5 5 5 5 5144 (2 3 ) 2 3 2 2 3 3 12 12= ⋅ = ⋅ = ⋅ ⋅ = ⋅  

 e) 2 43 3 349 7 7 7= = ⋅   f) 
2 2 2 3 2

3 33 3 3 324 (2 3) 2 3 4 9
⋅

= ⋅ = ⋅ = ⋅    

 g) 2 6 4 45 5 5 572 2 3 2 2 3 2 162= ⋅ = ⋅ ⋅ = ⋅  h) 
3 3 9 1

2
3 44 4 4 48 (2 ) 2 2 4 2

+

= = = = ⋅  

 

4. a) 
4

44
3

21 1 2

8 2 2 2

⋅
= =

⋅
  b) 

1 33

333
2

3 227 3 2
6,75

4 2 2 2

⋅⋅
= = =

⋅
   

 c) 
3 3

3 23 3

2 5 2 52

525 5 5

⋅ ⋅
= =

⋅
 d) 

3 33 54

55 5 5
2 6 4

161 1 1 2
0, 25

4 2 2 2 4

⋅   
= = = =   

⋅   
 

 e) 

2 24 4

4 2 24 4

2 3 2 32

39 3 3

⋅ ⋅
= =

⋅
 f) 

1 1
1 33 3
3

2 2 1 1

3 3 3

71 1 7 7
49

7 7
7 7 7

− ⋅
= = = =

⋅

  

 g) 

1

2

3 1 16

6 2 2

6 6 6 3
2 3

27
3 33

⋅
= = = ⋅

⋅

 h) 

3 3
3 44 4
4

3 9 9 3 3
3 4 4 4 4

81 1 1 2 2
8

2 8
(2 ) 2 2 2

− ⋅
= = = = =

⋅

 

 

5. a) 3 3 43 32 x 32 x 16 x 2 2 2⋅ = ⇔ = ⇔ = = ⋅    

 b) 3 3 3 30, 2 x 32 x 160 x 160 x 2 20⋅ = − ⇔ = − ⇔ = − ⇔ = − ⋅    

 c) 4 4 42 3x 5 3x 3 x 1 keine Lösung!− = ⇔ = − ⇔ = −  

 d) 
3

3 3 3 3
369 9 4

2 x 4 5 2 x 9 x x
2 2 4 2

⋅
⋅ − = ⇔ ⋅ = ⇔ = ⇔ = =

⋅
   

 e) 6 1,5 6 1,5 6 60, 25 x 4 4 x 16 4 4 x 4 8 16 x 16⋅ + = ⇔ + = ⋅ ⇔ = ⋅ − ⇔ = ⇔  

  ( )
1

4 6
1/ 2x 2= ± ⇔

2 3

3
1/ 2 1/ 2

2
x 2 x

2
= ± ⇔ = ±  

 f) 3 3 3 30,5 (x 1) 4 12 (x 1) 16 2 x 1 32 x 1 2 4⋅ − − = ⇔ − = ⋅ ⇔ − = ⇔ = + ⋅  

 g) 
33 2

3 3 33
2

2 258 8 2 5
8 x 5 x x

5 5 5 5 5

− ⋅⋅
⋅ = ⇔ = ⇔ = = =

⋅
   



 h) 
5

5 3 5 5 5
5 4 4

21 1 1 2
2 x 5 3 2 x 32 16 x x

x 2 2 2 2

− − ⋅
⋅ − = ⇔ ⋅ = ⇔ = ⇔ = ⇔ = =

⋅
   

 i) 
5

5 5 5

5 5

21 1 2
0,5 x 11 3 8 x x x

2 x 2 8 2 2

−
⋅ + = ⇔ = − ⇔ − = ⇔ = − ⇔ = −

⋅ ⋅
 

 j) 

31 1

3 3
1 1 1

2 x 4 5 x x
2 2 8

 
⋅ + = ⇔ = ⇔ = = 

 
   

 k) ( )
2 2 3

33 3 20,5 x 3 5 x 2 2 x 4 2 8⋅ + = ⇔ = ⋅ ⇔ = = =    

 l) 
1 1

44 4(x 2) 3 5 (x 2) 8 x 2 8 x 4098− − = ⇔ − = ⇔ − = ⇔ =  

 

6. a) 
1 3

0,5 0,75 22 23 9 3 3 3 9⋅ = ⋅ = =     

 b) 
1 1 2 1 2 1 31 3 1 4

5 10 5 10 5 10 44 4 4

4

81
4 2 : 8 2 2 : 2 2 2

22

+ − −

⋅ = ⋅ = = = =     

 c) 
2 3 3 2 3 13 33

4 5 20 105 20 4 5 20 10 10427 9 27 3 3 3 3 3 3 3 3 27
+ +

⋅ ⋅ = ⋅ ⋅ = = = ⋅ = ⋅  

 d) 

2 1 1 1 1 1 1
2 2 2 2 33 3 3 3 3 3 3

3 3 3 3 3 3
2 1

3 3

32 6 4 6 (2 2 2 3) 2 3 1 3
4 : 36 2 : 6 2 : 6

6 6 6 3 3
6 6

⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅
= = = = = = = =

⋅

 

 e) ( )

2 2 2 2 1 1 1 1

1 33 3 3 3 3 3 3 3
263 6

1 1 2 2 2 1

3 3 6 3 3 3

204 2 2 2 2 5 4 5 20
: 25 : 5

5 5 5 5
5 5 5 5 5 5

⋅ ⋅
= = = = = = =

⋅ ⋅

  

 f) 

3 3 3 7

25 5 5 5
5 5

2 7 2 3 1

5 5 5 5

8 27 2 3 2 2 4
: :

9 128 3 3
3 2 3

+

+

= = = =  

 g) 

1 1
3 11 113 3

2 11123 4 124 4 124 8 2 2 2 2 2 2048
   

⋅ = ⋅ = = = =   
   

    

 h) 

1 1 1
1 1 5 17 1 1755 5 52

5 2 3 2 17303 3 3 6 6 5 3029 3 27 3 (3 3 ) 3 (3 ) 3 3 3 3
+ ⋅     

⋅ ⋅ = ⋅ ⋅ = ⋅ = = = =     
     

   

 i) 

1 1 1
1 4 1 4 21 16 6 61

6 4 3 93 3 3 3 6 94 46 6 6 6 (6 6 ) 6 (6 ) 6 6 6 36
+

⋅
     

⋅ ⋅ = ⋅ ⋅ = ⋅ = = = =     
     

 

7. a) 

1 1 1
1 5 171 174 4 42

4 2 2 2 2 17243 3 6 62 24a a a a (a ) a a a a a
+     

⋅ ⋅ = ⋅ = ⋅ = = =     
     

   

 b) 

1 1
3 3 34 43 1 3 5 9 3 3 12 3 3 3 3

2 13 2 4 2 2 4 4 4 4 4 4
5 4

a a ba a b
a b a b b a a b a b

b b a bb

− − − −
−

   
⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ = ⋅ = ⋅ = =   

   

 c) 

1 1
2 14 13 41 7 415 2

5 4 2 3 41 43 4 24 103 3 5 104 24 4 2 24c c c c : c c c c c : c c c c c c
−

⋅ ⋅
   

⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ = ⋅ ⋅ = =   
  

 

 d) ( )

1 11
1 2 214 23

4 32 11 1 2 2 11 1 26 8 4 6 6 48a ab a b b a a a b a b b a− −
    

⋅ ⋅ ⋅ ⋅ = ⋅ ⋅ ⋅ ⋅ ⋅ =    
    

3 244ab a b⋅ ⋅  

 


