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1 Technische Mathematik

1.2 Grundrechnungsarten

1.2.1 Zahlen, Addition und Subtraktion

10/1. a) (3 + 7) + 1 = 3 + (7 + 1) = (3 + 1) + 7 = 3 + (1 + 7) =
10 + 1 = 3 + 8 = 4 + 7 = 3 + 8 = 11

b) (11 + 9) – 5 = 11 + (9 – 5) = (11 – 5) + 9 = 11 + (– 5 + 9) =
20 – 5 = 11 + 4 = 6  + 9 = 11 + 4 = 15

c) 2 + 3 + 4 = (2 + 3) + 4 = 2 + (3 + 4) = (2 + 4) + 3 = 2 + (4 + 3) =
5 + 4 = 2 + 7 = 6 + 3 = 2 + 7 = 9

d) 8 + 2 + 4 = (8 + 2) + 4 = 8 + (2 + 4) = (8 + 4) + 2 = 8 + (4 + 2) =
10 + 4 = 8 + 6 = 12 + 2 = 8 + 6 = 14

e)  (11 + 14) + (16 + 19) = 11 + (14 + 16) + 19 = 
(11 + 19) + (14 + 16) = (19 + 14) + (11 + 16) = 60

10/2. a) 400 – (46 + 18 – 120 + 14 + 52 – 16)  = 400 – (46 + 14 + 52 + 18 – 120 – 16) = 
= 400 – (– 6) = 406

400 – 46 – 18 + 120 – 14 – 52 + 16 = 400 + 120 + 16 – (46 + 14 + 18 + 52)  = 536 – 130 = 406

b) 647 – 123 – (79 – 68 + 37 + 21 – 67 + 20)  = 647 – 123 – (79 + 21 + 37 + 20 – 68 – 67) = 
= 524 – 22 = 502

647 – 123 – 79 + 68 – 37 – 21 + 67 – 20  = 647 + 68 + 67 – (123 + 37 + 79 + 21 + 20) = 
= 782 – 280 = 502

c) 288 – (50 – 12 + 88) – 12 – 90 – 180  = 288 – 126 – (12 + 90 + 180) = 
= 288 – 126 – 282 = – 120

288 – 50 + 12 – 88 – 12 – 90 – 180  = 288 + 12 – (50 + 88 + 12 + 90 + 180) = 
= 300 – 420 = – 120

d) 368 – (152 – 32 – 77) – (28 + 103 – 120) = 368 – 43 – 11 = 368 – (43 + 11) = 314

368 – 152 + 32 + 77 – 28 – 103 + 120  = (368 + 32 + 77 + 120) – (152 + 28 + 103) = 
= 597 – 283 = 314

10/3. a) 5a + 6x + 4a + 3b + 4x = 5a + 4a + 3b + 6x + 4x = 9a + 3b + 10x

b) 9x + 3y + 2 + 5x + 7y + 4 = 9x + 5x + 3y + 7y + 2 + 4 = 6 + 14x + 10y

c) 8,7a + 21,2n + 5,3a + 12,4n = 8,7a + 5,3a + 21,2n + 12,4n = 14a + 33,6n

1.2.2 Multiplikation und Division

11/1. a) 3a · 5b = 15ab b) 8c · 3ab = 24abc

c) 3 · 4,5a · 3bc + 4ac · 3b = 40,5abc + 12abc = 52,5abc

d) 4,5ab · 8x – 2,5ax · 9b + 5bx · 3a = 36abx – 22,5abx + 15abx = 28,5abx

11/2. a) 8 · (– 5b) = – 40b b) 4b · (– e) = – 4be c) (– 10a) · (– 12x) = 120ax

d) (– n) · (– m) · (– x) = – nmx e) (– 2x) · 3y · (– 4z) = 24xyz f) 0,5x · (– 0,3y) · 4 = – 0,6xy

g) 40 : (– 8) = – 5 h) (– 63c) : (– 9) = 7c i) (24 : 4) : 2 = 3

j) [24 : (– 4)] : 2 = – 3 k) [(– 24) : (– 4)] : 2 = 3 I) [(– 24) : (– 4)] : (– 2) = – 3

11/3. a) (a + 3) · 6 = 18 + 6a b) (a – b) · 7 = 7a – 7b

c) 8 · (2a – 5b + 6) = 48 + 16a – 40b d) (8 + 4x – a) · (– 4) = – 32 + 4a – 16x

e) (a + b) · 5 + 4 · (a – b) = 9a + b f) (2a + 3b) · 2c + 4bc = 4ac + 10bc

g) (y – 9) · (x – 3) = 27 + xy – 9x – 3y h) (n – 3) · (a + 6) = an + 6n – 3a – 18
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11/4. a) 25 · 12 + 15 · 25 – 2 · 25 = 25 · (12 + 15 – 2) = 25 · 25 = 625

b) ax – 4az + 7ay = a · (x + 7y – 4z )

c) 24ab – 12by + 48ab = 12b · (2a – y + 4a) = 12b · (6a – y)

d) 25ab + 125ac + 100ax = 25a · (b + 5c + 4x)

e) 5bx – 2bx – 15bx = bx · (5 – 2 – 15) = – 12bx

f) am + bm – cm + zm = m · (a + b – c + z )

g) (a + b) · x + (a + b) · y = (a + b) · (x + y)

h) (b – c) · y + b – c = (b – c) · (y + 1)

i) (a – b) · x + (a – b) · y = (a – b) · (x + y)

1.3 Rechnen mit Brüchen

12/1. a)    
1
 __ 

4
    –    

3
 ___ 

14
    –    

3
 ___ 

35
    =    

1 · 35
 ______ 

4 · 35
    –    

3 · 10
 _______ 

14 · 10
    –    

3 · 4
 ______ 

35 · 4
    =    

35 – 30 – 12
  ___________ 

140
    = –    

7
 ____ 

140
    = –    

1
 ___ 

20
    = – 0,05

b)    
9
 ___ 

14
    –    

1
 ___ 

42
    –    

17
 ___ 

28
    +    

2
 __ 

7
    =    

9 · 6
 ______ 

14 · 6
    –    

1 · 2
 ______ 

42 · 2
    –    

17 · 3
 ______ 

28 · 3
    +    

2 · 12
 ______ 

7 · 12
    =    

54 – 2 – 51 + 24
  _______________ 

84
    =    

25
 ___ 

84
    = 0,298

c)    
5
 __ 

6
    ·    

9
 ___ 

35
    =    

3
 ___ 

14
    = 0,214 d) 18 :    

24
 ___ 

35
    =    

105
 ____ 

4
    = 26,25 e)    

121
 ____ 

27
    :    

66
 ___ 

45
    =    

55
 ___ 

18
    = 3,056

12/2. a)    
7
 _____ 

  
1
 __ 

3
   +   

1
 __ 

4
  
    =    

7
 _____ 

  
4 + 3

 _____ 
12

  
    =    

7 · 12
 ______ 

7
    = 12 b)    

1
 _____ 

  
3

 __ 
4

   –   
2

 __ 
5

  
    =    

1
 ______ 

  
15 – 8

 ______ 
20

  
    =    

20
 ___ 

7
    = 2,857

c)    
– 22
 ______ 

  
1
 __ 

8
   –   

5
 ___ 

18
  
    =    

– 22
 ______ 

  
9 – 20

 ______ 
72

  
    =    

– 22 · 72
 ________ 

– 11
    = 144 d)    

104glm
 ________ 

130gm
    =    

4l
 __ 

5
   

e)    
28ef

 ______ 
– 84ef

    = –    
1
 __ 

3
    f)    

– 68kmr
 ________ 

– 102kr
    =    

2m
 ____ 

3
   

12/3. a)    
1
 __ 
d

    +    
1
 __ 
e
    =    

e + d
 _____ 

e · d
    b)    

6
 __ 
t
    –    

1
 __ 
s
    =    

6s – t
 ______ 

st
    c)    

3
 ___ 

ab
    +    

2
 ___ 

bc
    =    

3c + 2a
 _______ 

abc
   

d)    
15

 ___ 
k
    – 3 +    

7
 __ �    =    

15� – 3k� + 7k  _____________ 
k�    e)    

3
 ___ 

uv
    +    

12
 ____ 

uw
    – 15 =    

3w + 12v – 15uvw
  _________________  

uvw
    =    

3 (w + 4v – 5uvw)
  _________________  

uvw
   

12/4. a)    
2f

 ___ 
3r

    +    
g
 ___ 

2s
    –    

5h
 ___ 

rs
    =    

4fs + 3gr – 30h
  ______________ 

6rs
   

b)    
5l

 ___ 
6a

    – k +    
h
 _____ 

12ab
    +    

5l
 ____ 

18a
    =    

30bl – 36abk + 3h + 10bl
   _______________________  

36ab
    =    

40bl – 36abk + 3h
  _________________  

36ab
   

c)    
6ab

 _____ 
38cd

    ·    
57

 ____ 
48a

    =    
3b
 _____ 

16cd
    d)    

32b
 _____ 

21cd
    :    

20ab
 _____ 

49d
    =    

32b · 49d
 ___________  

21cd · 20ab
    =    

56
 _____ 

15ac
   

12/5. a)    
6x – 30

 _______ 
8
    :    

5x – 25
 _______ 

20y – 4
    =    

(6x – 30) · (20y – 4)
  __________________  

8 · (5x – 25)
    =    

24 · (x – 5) · (5y – 1)
  ___________________  

40 · (x – 5)
    =    

3 · (5y – 1)
 __________ 

5
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b)    
1 – 6v

 _______ 
14s – 2

    :    
36v – 6

 _______ 
8 – 56s

    =    
(1 – 6v) · (8 – 56s)

  __________________  
(14s – 2) · (36v – 6)

    =    
– (6v – 1) · 8 · (1 – 7s)

   ______________________   
– 2 (1 – 7s) · 6 · (6v – 1)

    =    
2

 __ 
3

   

c)    
1
 ______ 

  
2
 ___ 

m
   +   

3
 __ 
n

  
    =    

1
 ________ 

  
2n + 3m

 ________ 
mn

  
    =    

mn
 ________ 

2n + 3m
    d)    

15a + 10
 ________ 

  
3
 __ 

2
   +   

1
 __ 
a

  
    =    

5 · (3a + 2)
 __________ 

  
3a + 2

 ______ 
2a

  
    = 10a

1.4 Potenzen und Wurzeln

1.4.1 Potenzen

13/1. a) x6 b) b2x + 2 c) 103x d) 7d –2 e) 3x –3 · y6 f) 2–2x

13/2. a) a2 + 2a + 1 b) 16y2 – 40y + 25 c) 9 + 12b + 4b2

d) x2 + 2xy + y2 e) x2 – 2xy + y2 f) 4r2 + 12rs + 9s2

13/3. a) (a + b) · (a + b) = a2 + 2ab + b2 b) (a – b) · (a – b) = a2 – 2ab + b2

c) (a + b) · (a + b) · (a + b) = a3 + 3a2b + 3ab2 + b3

d) (a – b) · (a – b) · (a – b) = a3 – 3a2b + 3ab2 – b3

e) (a + b) · (a + b) · (a + b) · (a + b) = a4 + 4a3b + 6a2b2 + 4ab3 + b4

f) (a – b) · (a – b) · (a – b) · (a – b) = a4 – 4a3b + 6a2b2 – 4ab3 + b4

13/4. a)    
4t2

 ___ 
9
    b)    

125
 ____ 

8b3    c)    
16y2

 _____ 
49x2    d)    

4
 __________ 

x2 + 2x + 1
    e)    

25 – 10x + x2
  ____________  

25 + 10x + x2   

13/5. a) x10 b) y6 c) 102x d) 25y e) 102x + 2 f) 23y – 6

13/6. a) 9; 900; 90 000 b) 64; 6400; 640 000; 64 000 000

c) 49; 0,49; 0,0049 d) 81; 0,81; 0,0081; 0,000081

e) 8; 8000; 8 000 000 f) 0,125 ; 125; 125 000; 125 000 000

g) – 1000; – 0,001 h) – 64; – 0,064; – 0,000064

13/7. a) 4 · 10–3 · 5 · 102 = 20 · 10–1 = 2 b) 35 · 10–3 · 6 · 104 = 210 · 101 = 2100 = 2,1 · 103

c) 48 · 10–5 · 75 · 104 = 3600 · 10–1 = 360 d) 24 · 10–6 · 15 · 102 = 360 · 10–4 = 36 · 10–3

e) 16 · 10–5 · 45 · 103 = 720 · 10–2 = 7,2 f) 6 · 102/ (12 · 103) = 0,5 · 10–1 = 50 · 10–3

g) 48 · 101/ (16 · 104) = 3 · 10–3 h) 20 · 10–3/ (5,5 · 103) = 3,6364 · 10–6

i) 72 · 10–4/ (36 · 102) = 2 · 10–6 j) 42 · 10–5/ (35 · 103) = 12 · 10–9

13/8. a) 102 + 7 + 3 – 5 = 107 b) 103 – 9 + 3 = 10–3 c) 102 – 12 + 7 + 2 = 10–1

d) 105 – 2 + 12 – 9 = 106

13/9. a)    
48 000 · 500

  ____________ 
0,06

    =    
48 · 103 · 5 · 102

  _______________  
6 · 10–2    = 40 · 107

b)    
34 000 · 05

 __________ 
50 000

    =    
34 · 103 · 5 · 10–1

  ________________  
5 · 104    = 34 · 10–2 = 0,34

c)    
0,0078 · 0,025

  ______________  
13 000 · 0,0005

    =    
78 · 10–4 · 25 · 10–3

  __________________  
13 · 103 · 5 · 10–4    = 30 · 10–6

d)    
56 000 · 0,005

  _____________ 
35 000

    =    
56 · 103 · 5 · 10–3

  ________________  
35 · 103    = 8 · 10–3
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