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1	 Mathematische Grundlagen, praktisches Rechnen

1.1	 Zahlenarten

0,7	 Dezimalzahl;	 –18	 negative ganze Zahl;

​√ 
_

 3 ​	 Wurzelzahl;	​  1 _

 

7
 ​	 Bruchzahl;

0	 natürliche Zahl;	 –387	 negative ganze Zahl;

–π	 negative transzendente Zahl;	 –0,32	 negative Dezimalzahl.

1.3	 Grundrechnungsarten

1.3.1	 Addieren und Subtrahieren

59,30 a – 27,53 a + 7,83 b – 21,04 b = 31,77 a – 13,21 b

8,3 x – 7,8 a + 2,5 x – 9,2 a = 8,3 x – (7,8 a – 2,5 x + 9,2 a)

25 a – (36 b – 19 a – 11 b – 12 a) = 25 a – 36 b + 19 a + 11 b + 12 a = 56 a – 25 b

¢1 = 4520 mm – 65 mm – 3015 mm = 1440 mm

¢2 = 2880 mm + 1220 mm – 3240 mm = 860 mm

¢ges = 4520 mm + 820 mm = 5340 mm

1.3.2	 Multiplizieren

(7 s + 5 r) · (3 ¢ – 6 k) = 21 ¢ s – 42 k s + 15 ¢ r – 30 k r

5(3 u – 4 v) · 8 · (2 w – 9 x) = 40 · (6 u w – 27 u x – 8 v w + 36 u x)

= 240 u w – 1080 u x – 320 v w + 1440 v x

(–4) · (9 w + 3 x) · (–3) · (8 y – 5 z) = +12 · (72 w y – 45 w z + 24 x y – 15 x z)

= 864 w y – 540 w z + 288 x y – 180 x z

c9  1 

2 

0 +1 +2 +3 +4–1–2–3–4

9√
–

e0,85
2_
4–0,25

1_
3

–3
–3,5

c10  1 

2 

3 

4 

c11  1  a)  (+3) · (–15) = – 45 b)  (+9) · (+7) = 63

c)  (–7) · (–12) = 84 d)  (+5) · 0 = 0

e)  (0) · (–16) = 0 f)  (–3 a) · (8 b) · (+2 c) = – 48 a b c

g)  (+9 x) · (–4 y) = – 36 xy h)  (+13 m) · (+4 m) · (+2 m) = 104 m3

2  a)  3(3 a – 2 b) = 9 a – 6 b b)  9(7 u + 8 v) = 63 u + 72 v

c)  (–5) · (–4 x – 7 y) = + 20 x + 35 y d)  (+16) · (0) · (4 + 32) = 0

e)  (6 c – 3 d) · (+2 a) = 12 a c – 6 a d f)  –x (y – z) = –x y + x z

g)  4 u v  (9 r – 5 s) = 36 u v r – 20 u v s h)  –(4 a b + 7 x y) · (–12) = 48 a b + 84 x y

i)  W = p · (V2 – V1) = p · V2 – p · V1 j)  mM  =  œM · ​( ​ m1 _

 

œ1
 ​ + ​ 

m2 _

 

œ2
 ​ )​ = ​ 
œM · m1

 _

 

œ1

 ​  + ​ 
œM · m2

 _

 

œ2

 ​

3  a) 

b) 

c) 
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12

13

11 a (–3 b + 2 x) · (4 c – 5 y) = 11 a · (–12 b c + 15 b y + 8 c x – 10 x y) 
= –132 a b c + 165 a b y + 88 a c x – 110 a x y

7(5 – 2 x) · (–4) · (–3 + 6 y)  mit  x = 3  und  y = 4

7(5 – 6) · (–4) · (–3 + 24) = 7 · (–1) · (–4) · (21) = + 588

2 ab + 2 ac + 2 ad = 2 a(b + c + d)

π n r1 + π n r2 = π n(r1 + r2)

k · A · ñ2 – k · A · ñ1 = k · A ·(ñ2 – ñ1)

π ​r​1​ 
2​ + π h2 = π (​r​

1
​ 

2
​ + h 2)

1.3.3	 Dividieren

 ​ 
–12\ u v\  · 4

 _

 

3\ v\
 ​   =  –4 u

​ 6 a – 3 b _

 

3
 ​   = ​ 

3\ (2 a – b)
 _

 

3\
 ​   =  2 a – b

​ 
81\ x y\ z\ · 9

 _

 

–9\ y\ z\
 ​   =  –9 x

​ 
–187 r s\ + 153 r s\ + 34 rs \

   __

  

–17 s\
 ​   = ​ 

17\  (–11 r + 9 r + 2 r)
  __

  

–17\
 ​   =  0

​ 
21 · (–9) · 4 x  __

  

(–35) · (–2)
 ​   =  – ​ 

7\ · 3 · 3 · 3 · 2\ · 2 · x  __

  

7\ · 5 · 2\
 ​   =  – ​ 

54
 _

 

5
 ​ x

​ 
–(x – 5)

 _

 

(5 – x)
 ​  = ​ 

–(x – 5)
 _

 

–(–5 + x)
 ​  = ​ 

–(x – 5)
 _

 

–(x – 5)
 ​  =  1

 – ​ 
(7x – y) · (3 + 2 b)

  __

  

–2 b – 3
 ​   =  – ​ 

(7 x – y) · (3 + 2 b)
  __

  

–(3 + 2 b)
 ​   =  +7 x – y

1.4	 Berechnen zusammengesetzter Ausdrücke

–4 · (0,2 – 3,2) + (14,5 – 8,5) · (–0,1)  =  –4 · (–3) + 6 · (–0,1)  =  12 – 0,6  =  11,4

12 x · (– 3 y) + (0,75 x – 0,50 x) · (+80)  =  –36 x y +0,25 x · 80  =  –36 x y + 20 x  =  4 x (5 – 9 y)

​ 
(–2,5) · (86 – 82)

  __

  

(1,3 – 0,8) · (42 – 38)
 ​  = ​ 

–2,5 · 4\
 _

 

0,5 · 4\
 ​  =  – 5

​ 222 _

 

37
 ​ – ​ 

0,125 · (–85 + 117)
  __

  

(0,4) · (–8) · (2,5)
 ​   =  6 –  ​ 

0,125 · 32
 _

 

–8
 ​   =  6 + 0,5  =  6,5

24,7 · ​ 
(1 – 0,392)

 _

 

(1 – 0,065)
 ​  =  24,7 · 0,650 27 ≈ 16,1

d) 

4 

5  a) 

b) 

c) 

d) 

c12  1  a)  63 : (–7) = – 9 b)  (–64) : (– 4) = + 16 c)  (–91) : 13 = – 7

d)  ​ 105 _

 

15
 ​ = 7 e)  ​ –96 _

 

8
 ​  = – 12 f)  ​ –132 _

 

–11
 ​ = +12

2  a)  ​ 
(–7) · (18)

 _

 

12
 ​  = –10,5 b)  ​ 

(11) · (–14)
 _

 

(–7)
 ​  = +22 c)  ​ 

(–9) · (–18)
 _

 

(–36)
 ​  = – 4,5

3  a)  (156 – 72) : 14 = 84 : 14 = 6 b)  (391 – 144) : (121 – 102) = 247 : 19 = 13

4  a) 

b) 

c) 

d) 

e) 

f) 

g) 

5  a)  ​ 
7 a · (–3)

 _

 

5 b · (–3)
 ​ = ​ –21 a _

 

–15 b
 ​ b)  ​ 

3 x · (–1)
 _

 

–8 y · (–1)
 ​ = ​ –3 x _

 

+8 y
 ​

c13  1  a) 

b) 

2  a) 

b) 

c) 
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15

(23,8 – 21,3) · ​ 
2,14 + 0,86

  __

  

4,52 – 4 · 0,38
 ​  =  2,5 · ​  3 _  

4,52 – 1,52
 ​  = ​ 

7,5
 _

 

3
 ​   =  2,5

​ 
18,06 – 17,56

  __

 

0,25
 ​  + ​  27 _ 

3,2 + 5,8
 ​ – ​ 

(0,2 + 2,8) · (5,4 – 3,4)
  __

  

2,4 · 2,5
 ​   = ​ 

0,5
 _

 

0,25
 ​ + ​ 27 _

 

9
 ​ – ​ 3 · 2 _

 

6
 ​   =  2 + 3 – 1  =  4

	

[–0,2 a – (1,7 b – 1,9 a)] : ​3 ​ 5,5 a
 _

 

10
 ​  – 0,85 b + 0,3 a 4​ 

= [– 0,2 a + 1,9 a – 1,7 b] : [0,55 a + 0,3 a – 0,85 b] 

= (1,7 a – 1,7 b) : (0,85 a – 0,85 b) 

= ​ 
1,7(a – b)

 _

  

0,85(a – b)
 ​  = ​ 

1,7
 _

 

0,85
 ​  =  2

	

{–9,5 x + [(1,5 x – 4 y) · (0,5 + 6,5)] + 29 y} · ​  1 _ 

x + y
 ​ 

= {–9,5 x + [(1,5 x – 4 y) · 7] + 29 y} · ​  1 _ 

x + y
 ​ 

= {–9,5 x + 10,5 x – 28 y + 29 y} · ​  1 _ 

x + y
 ​ 

= {x + y} · ​  1 _ 

x + y
 ​  = ​ 

x + y
 _

 

x + y
 ​  =  1

1.5	 Bruchrechnen

1.5.1	 Addieren und Subtrahieren von Brüchen

Hauptnenner: 

​ 2 _

 

3
 ​ + ​ 1 _

 

4
 ​ + ​ 5 _ 

24
 ​  = ​  2 · 8 _

 

3 · 8
 ​ + ​ 1 · 6 _

 

4 · 6
 ​ + ​ 5 _ 

24
 ​  = ​  16 _

 

24
 ​ + ​ 6 _ 

24
 ​ + ​ 5 _ 

24
 ​  = ​  27 _

 

24
 ​  =  1 ​ 3 _ 

24
 ​  =  1 ​ 

 1
 _

 

8
 ​

Hauptnenner: 

​ 14 _

 

25
 ​ + ​  23 _

 

15
 ​ – ​ 1 _

 

3
 ​ + ​ 2 _

 

5
 ​  = ​  14 · 3 _

 

25 · 3
 ​ + ​ 23 · 5 _

 

15 · 5
 ​ – ​ 1 · 25 _

 

3 · 25
 ​ + ​ 2 · 15 _

 

5 · 15
 ​  = ​  42 _

 

75
 ​ + ​ 115 _

 

75
 ​ – ​ 25 _

 

75
 ​ + ​ 30 _

 

75
 ​  =  + ​ 162 _

 

75
 ​  =  2  ​ 12 _

 

75
 ​  =  2 ​ 

4
 _ 

25
 ​

3  a) 

b) 

4  a)  2x – ​[ 5 y – (3 x – 4 y) + 7 x ]​ – y 
= 2 x – [5 y – 3 x + 4 y + 7 x] – y 
= 2 x – 5 y + 3 x – 4 y – 7 x – y 
= 2 x + 3 x – 7 x – 5 y – 4 y – y 
= – 2 x – 10 y

b)  4,5 a · [(2 b – c) – c] – 8 a (c – b) 
= 4,5 a · [2 b – c – c] – 8 a (c – b) 
= 4,5 a · (2 b – 2 c) – 8 a (c – b) 
= 4,5  · 2 a (b – c) + 8 a (b – c) 
= 9 a (b – c) + 8 a (b – c) 
= 17 a(b – c)

c) 

5  a)  2 · [–2 x y – (20 a – 12 x y)] + 5(2 a – x  – y) 
= 2[–2 x y – 20 a + 12 x y] + 5(2 a – x y) 
= 2(–20 a + 10 x y) + 5(2 a – x y) 
= –2 · 10(2 a – x y) + 5(2 a – x y) 
= –15(2 a – x y)

b)  0,3 a · [5 x y – (92 x – 87 y) – (84 y – 82 x)] 
= 0,3 a · [5 x y – 92 x + 87 y – 84 y + 82 x] 
= 0,3 a · [5 x y – 10 x + 3 y]

c) 

c15  1  a)  3 = 3
4 =       2 · 2

24 = 3 · 2 · 2 · 2
kgV = 3 · 2 · 2 · 2 = 24

b)  25 = 5 · 5
15 = 5       · 3
3 =             3
5 = 5

kgV = 5 · 5 · 3 = 75
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Hauptnenner: 

​ 7 x _

 

4 a
 ​ + ​ 5 x _

 

12 b
 ​  = ​  7 x · 3 b _

 

4 a · 3 b
 ​ + ​ 5 x · a _

 

12 b · a
 ​  = ​  21 b x _

 

12 a b
 ​ + ​ 5 a x _

 

12 a b
 ​  = ​  21 b x + 5 a x  __

 

12 a b
 ​   = ​ 

x(21 b + 5 a)
  __

 

12 a b
  ​

Hauptnenner: 

​ 5 u _

 

3 b c
 ​ + ​ 7 u _

 

12 c
 ​ – ​ 5 u _

 

18 b
 ​  = ​  5 u · 12 _

 

3 b c · 12
 ​ + ​ 7 u · 3 b _

 

12 c · 3 b
 ​ – ​ 5 u · 2 c _

 

18 b · 2 c
 ​  

= ​ 60 u _

 

36 b c
 ​ + ​ 21 b u _

 

36 b c
 ​ – ​ 10 c u _

 

36 b c
 ​  = ​  60 u + 21 b u – 10cu  __

  

36 b c
 ​   = ​ 

u(60 + 21 b – 10 c)
  __

  

36 b c
  ​

1.5.2	 Multiplizieren und Dividieren von Brüchen

Hauptnenner: 

​ 8 _ 

49
 ​ + ​ 6 _ 

56
 ​ – ​ 3 _

 

8
 ​  = ​  8 · 8 _

 

49 · 8
 ​ + ​ 6 · 7 _

 

56 · 7
 ​ – ​ 3 · 49 _

 

8 · 49
 ​  = ​  64 _

 

392
 ​ + ​ 42 _

 

392
 ​ – ​ 147 _

 

392
 ​  =  – ​ 

41
 _

 

392
 ​

Hauptnenner: 

3 ​ 6 _ 

25
 ​ – 18 ​ 7 _ 

10
 ​ + 24 ​ 3 _

 

5
 ​  =  3 – 18 + 24 + ​ 6 _ 

25
 ​ – ​ 7 _ 

10
 ​ + ​ 3 _

 

5
 ​  =  9 + ​ 6 _ 

25
 ​ – ​ 7 _ 

10
 ​ + ​ 3 _

 

5
 ​ 

= 9 + ​ 6 · 2 _

 

25 · 2
 ​ – ​ 7 · 5 _

 

10 · 5
 ​ + ​ 3 · 10 _

 

5 · 10
 ​  =  9 + ​ 12 _

 

50
 ​ – ​ 35 _

 

50
 ​ + ​ 30 _

 

50
 ​  =  9 + ​ 7 _ 

50
 ​  =  9 ​ 

7
 _ 

50
 ​

Hauptnenner: 

​ 
8 x + 4 y _

 

4 a + 6 b
 ​ + ​  9 x _ 

9 b + 6 a
 ​ – ​ 5 _

 

3
 ​  = ​ 

2\(4 x + 2 y)
 _

  

2\(2 a + 3 b)
 ​ + ​ 

3\ · 3 x
 _  

3\ (3 b + 2 a)
 ​ –  ​ 5 _

 

3
 ​  = ​ 

4 x + 2 y _

 

2 a + 3 b
 ​ + ​  3 x _ 

2 a + 3 b
 ​ – ​ 5 _

 

3
 ​ 

= ​ 
(4 x + 2 y) · 3

  __

  

(2 a + 3 b) · 3
 ​ + ​  3 x · 3 __

  

(2 a + 3 b) · 3
 ​ – ​ 

5 · (2 a + 3 b)
  __

  

3 · (2 a + 3 b)
 ​  = ​ 

12 x + 6 y + 9 x – 10 a – 15 b   ___

  

3(2 a + 3 b)
 ​  

= ​ 
21 x + 6 y – 10 a – 15 b  __

  

3(2 a + 3 b)
 ​   = ​ 

–10 a – 15 b + 21 x + 6 y
   __

  

3(2 a + 3 b)
 ​

2  a)  4 a  = 2 · 2 · a
12 b  = 2 · 2       · 3 · b
kgV = 2 · 2 · a · 3 · b = 12 ab

b)  3 b c = 3 · b · c
12 c = 3        · c · 2 · 2
18 b = 3 · b       · 2       · 3
kgV = 3 · b · c · 2 · 2 · 3 = 36 bc

1  a)  49 = 7 · 7
56 = 7       · 2 · 2 · 2

8 =            2 · 2 · 2
kgV = 7 · 7 · 2 · 2 · 2 = 392

b)  25 = 5 · 5
10 = 5       · 2
5 = 5

kgV = 5 · 5 · 2 = 50

c)  2 a + 3 b = 2 a + 3 b
3  = 3
kgV  = 3 · (2 a + 3 b)

2  a)  ​ 7 _

 

6
 ​ · ​ 3 _ 

14
 ​ = ​ 

7\ · 3\
 _  

6\ · 14\ · 2 · 2
 ​ = ​ 1 _

 

4
 ​ b)  ​ 11 _

 

8
 ​ · ​ 4 _ 

22
 ​ = ​ 

11\ · 4\
 _  

8\ · 22\  · 2 · 2
 ​ = ​ 1 _

 

4
 ​

c)  5 · ​ 2 _

 

3
 ​ · ​ 3 _

 

5
 ​ = ​ 

5\ · 2 · 3\
 _

 

3\ · 5\
 ​  = 2 d)  1 ​ 5 _

 

6
 ​ · 3 ​ 6 _ 

15
 ​ = ​ 11 _

 

6
 ​ · ​ 

51\ · 17
 

_

 

15\ · 5
 ​ = ​ 187 _

 

30
 ​ = 6 ​ 

7
 _ 

30
 ​

e)  ​ 9 a b _

 

5 y
 ​  · ​ 15 x _

 

12 a
 ​ = ​ 

9\ \ a b · 15\  x · 3 · 3
  

__

  

5\ y · 12\ a \ · 4
 ​ = ​ 9 b x _

 

4 y
  ​



1

1.5  Bruchrechnen

11

c ﻿15

Hauptnenner: 

14 · ​( ​ 7 _ 

12
 ​ + ​ 5 _

 

8
 ​ )​  =  14 · ​( ​ 7 · 2 _

 

12 · 2
 ​ + ​ 5 · 3 _

 

8 · 3
 ​ )​  =  14 · ​ 14 + 15 _

 

24
 ​   = ​ 

14\ · 29 · 7
 

_

 

24\ · 12
 ​  = ​  203 _

 

12
 ​  =  16 ​ 

11
 _

 

12
 ​

42 · ​ 7 _

 

6
 ​ + ​ 9 _ 

22
 ​  = ​ 

42\ · 7 · 7
 

_

 

6\
 ​  + ​ 9 _ 

22
 ​  =  49 + ​ 9 _ 

22
 ​  =  49 ​ 

9
 _ 

22
 ​

​ 
8 x + 8 y _

 

3 r – 3 s
 ​ : ​ 

4 x + 4 y _

 

9 r – 9 s
 ​  = ​ 

8\ (x + y) · 9\ (r – s) · 2 · 3
  

__

  

3\ (r – s) · 4\ (x + y)
 ​  = 6

​( ​ 11 _

 

15
 ​ – ​ 6 _ 

10
 ​ )​ · 8  = ​ ( ​ 11 · 2 _

 

15 · 2
 ​ – ​ 6 · 3 _

 

10 · 3
 ​ )​ · 8  = ​ ( ​ 22 _

 

30
 ​ – ​ 18 _

 

30
 ​  )​ · 8  = ​ 

4\ · 8 · 2
 

_

 

30\  · 15
 ​  = ​  16 _

 

15
 ​  =  1 ​ 

1
 _ 

15
 ​

​ 5 a – 3 b _

 

6 n
 ​  + ​ 5 a – 3 b _

 

3 m
 ​   = ​ 

(5 a – 3 b) · m  __

 

6 n · m
 ​  + ​ 

(5 a – 3 b) · 2 n  __

  

3 m · 2 n
 ​   = ​  5 a m – 3 b m + 10 a n – 6 b n   ___

  

6 n m
  ​

5 ​ 1 _

 

2
 ​ – ​( ​ 6 _

 

5
 ​ – ​ 2 _ 

10
 ​ )​ · ​3 5 : ​( ​ 21 _

 

3
 ​ – ​ 10 _

 

2
 ​ )​ 4​  =  5 ​ 1 _

 

2
 ​ – ​( ​ 6 _

 

5
 ​ – ​ 1 _

 

5
 ​ )​ · ​3 5 : ​( ​ 21 · 2 _

 

3 · 2
 ​ – ​ 10 · 3 _

 

2 · 3
 ​ )​ 4​ 

= 5 ​ 1 _

 

2
 ​ – 1 · ​3 5 : ​( ​ 42 _

 

6
 ​ – ​ 30 _

 

6
 ​ )​ 4​  =  5 ​ 1 _

 

2
 ​ – ​3 5 : ​ 12 _

 

6
 ​ 4​  =  5 ​ 1 _

 

2
 ​ – [5 : 2]  =  5 ​ 1 _

 

2
 ​ – ​ 5 _

 

2
 ​  =  5 ​ 1 _

 

2
 ​ – 2 ​ 1 _

 

2
 ​  =  3

4 ​ 2 _

 

3
 ​ · 3 ​ 8 _

 

5
 ​  = ​  14 _

 

3
 ​ · ​ 23 _

 

5
 ​  = ​  14 · 23 _

 

3 · 5
 ​   = ​  322 _

 

15
 ​  =  21 ​ 

7
 _ 

15
 ​

​( 12 : 2 ​ 2 _

 

3
 ​ )​ : ​ 7 _

 

9
 ​  = ​ ( 12 : ​ 8 _

 

3
 ​  )​ : ​ 7 _

 

9
 ​  = ​  12 · 3 _

 

8
 ​  : ​ 7 _

 

9
 ​  = ​ 

12\ · 3 · 9 · 3
 

_

 

8\ · 7 · 2
 ​  = ​  81 _

 

14
 ​  =  5 ​ 

11
 _

 

14
 ​

​( ​ u + v _

 

¢ + k
 ​ + ​ 

3(u + v)
 _

 

2(¢ + k)
 ​ – ​ 

5(u – v)
 _

 

3(k + ¢)
 ​ )​ · ​ 1 _

 

2
 ​  = ​ ( ​ (u + v) · 6

 _

 

(¢ + k) · 6
 ​ + ​ 

3(u + v) · 3
 _

 

2(¢ + k) · 3
 ​ – ​ 

5(u – v) · 2
 _

 

3(¢ + k) · 2
 ​ )​ · ​ 1 _

 

2
 ​ 

= ​ 1 _

 

2
 ​ · ​ 

 6(u + v) + 9(u + v) – 10(u – v)
   ___

  

6(¢ + k)
 ​   = ​  1 _

 

2
 ​ · ​ 

15(u + v) – 10(u – v)
  __

  

6(¢ + k)
 ​  

= ​ 1 _

 

2
 ​ · ​ 15 u + 15 v – 10 u + 10 v   __

  

6(¢ + k)
 ​   = ​  1 _

 

2
 ​ · ​ 5 u + 25 v _

 

6(¢ + k)
 ​   = ​ 

5(u + 5 v)
 _

 

12(¢ + k)
 ​

3  a)  ​ 1 _

 

2
 ​ : ​ 1 _

 

3
 ​ = ​ 1 · 3 _

 

2 · 1
 ​ = ​ 3 _

 

2
 ​ = 1 ​ 

1
 _

 

2
 ​ b)  ​ 7 _

 

2
 ​ : ​ 16 _

 

7
 ​ = ​ 7 · 7 _

 

2 · 16
 ​ = ​ 49 _

 

32
 ​ = 1 ​ 

17
 _

 

32
 ​

c)  ​ 9 _

 

5
 ​ : ​ 12 _

 

15
 ​ = ​ 

9\ · 15\ · 3 · 3
 

_

 

5\ · 12\ · 4
 ​ = ​ 9 _

 

4
 ​ = 2 ​ 

1
 _

 

4
 ​ d)  3 x y : ​ 1 _

 

2
 ​ z = ​ 

3 x y · 2
 _

 

z
 ​  = ​ 

6 x y
 _

 

z
  ​

e)  ​ 2 x _

 

9 y
 ​ : ​ 4 x _

 

3 y
 ​ = ​ 

2\ x\ · 3\ y\
 __

  

9\ y\ · 4\ x\ · 2 · 3
 ​ = ​ 1 _

 

6
 ​ f)  ​ 26 a b _

 

33 u
 ​ : ​ 13 a _

 

22 v
 ​ = ​ 

26\  a b\ · 22\  v · 2 · 2
  

__

  

33\  u · 13\  a\ · 3
 ​ = ​ 4 b v _

 

3 u
  ​

4  a)  12 = 2 · 2 · 3
8 = 2 · 2       · 2

kgV = 2 · 2 · 3 · 2 = 24

b) 

c) 

d)  15 = 3 · 5
10 =       5 · 2

kgV = 3 · 5 · 2 = 30

e)  6 n  = 2 · 3 · n
3 m  =       3        · m
kgV = 2 · 3 · n · m = 6 n m

f) 

g) 

h) 

i) 
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1.6	 Rechnen mit Potenzen

Schreiben in Potenzform bzw. Potenzwertberechnung

Aufgaben zum Rechnen mit Potenzen

4 r 3 + 12 r 2 – 2 r 3 + 3 r 3 + 3 r 2  =  4 r 3 – 2 r 3 + 3 r 3 + 12 r 2 + 3 r 2  =  15 r 3 + 12 r 2

12 m2 + 7 m3 – 7 m2 + 5 m3  =  7 m3 + 5 m3 + 12 m2 – 7 m2  =  12 m3 + 5 m2

6,2 x 4 + 3,4 y 2 + 7,5 x 4 – 3,4 y 2  =  6,2 x 4 + 7,5 x 4 + 3,4 y 2 – 3,4y 2  =  13,7 x 4

2,8 π r 2h + ​ 5 } 

4
 ​ π r 3 – 1,75 π r 3 + 2,2 h r 2 π 

= 2,8 π r 2h + 2,2 π r 2h + 1,25 π r 3 – 1,75 π r 3 

= (2,8 + 2,2)π r 2h + (1,25 – 1,75)π r 3  =  5 π r 2h – 0,5 π r 3  =  π(5 r 2h – 0,5 r 3)

–14,3 · 73 + 6,9 · 114 + 1715 · 7–3 + 1,1 · 114 + 8,7 · 73 

= (–14,3 + 8,7) · 73 + (6,9 + 1,1) · 114 + 1715 · ​ 1 _ 

73
 ​ 

= –1920,8 + 117 128 + 5  =  115 212,2

107 · 102 · 10–5  =  107 + 2 – 5  =  104

0,4 a4 · 0,5 a5  =  0,4 · 0,5 a 4 + 5  =  0,2 a9

2,5 · 105 · 2,5 · 10–2  =  2,52 · 105 – 2  =  6,25 · 103  =  6250

(r 3 – 2,5 r 2) · 2 r 2  =  r 3 · 2 r 2 – 2,5 r 2 · 2 r 2  =  2 r 3 + 2 – 5 r 2 + 2  =  2 r 5 – 5 r 4

d 0,5 x · d 7 x + 3  =  d 0,5 x +(7 x + 3)  =  d 0,5 x + 7 x + 3  =  d 7,5 x + 3

x a – n · x a + n  =  x a – n + a + n  =  x 2a

(r + s)2 · (r + s)3  =  (r + s)2 + 3  =  (r + s)5

(x + y)a · (x + y)b  =  (x + y)a + b

​​( 53 )​​
2
​  =  53 · 2  =  56

​​( 103 )​​
–2

​  =  103 · (–2)  =  10–6

c16  1  a)  2 L · 4 L · 8 L = 2 · 22 · 23 · L3 = 26 L3 b)  2 a · 3 b · 2 a · 3 b = 22 · 32 · a2 · b2

c)  1,5 cm · 2,3 cm · 1,4 cm = 4,83 cm3

2  a)  212,5 = 2020,9159 b)  (–6,3)3 = –250,047

c)  ​​( ​ 1 _

 

2
 ​ )​​

–7
​ = 128 d)  2,43,5 = 21,416 049

3  a)  5 000 000 = 5 · 1 000 000 = 5 · 106 b)  0,0023 = 23 · ​  1 _ 

10 000
 ​ = 23 · 10–4 = 2,3 · 10–3

c)  96 485 = 9,6485 · 104 d)  0,000 082 = 8,2 · 10–5

c17  1  a) 

b) 

c) 

d) 

e) 

2  a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

3  a)  ​ 103
 _

 

102
 ​ = 103 – 2 = 101 = 10 b)  ​ 103 · 102

 _

 

10 · 103
 ​ = 103 + 2 –1 – 3 = 101 = 10

c)  ​ 2253
 _

 

153
 ​ = ​​( ​ 225 _

 

15
 ​ )​​

3
​ = 153 = 3375 d)  ​ 780 x 5 _

 

39 y 5
 ​ = ​ 780 _

 

39
 ​ · ​​( ​ x _

 y ​ )​​
5
​ = 20 ​​( ​ x _

 y ​ )​​
5
​

e)  ​ 2 r 3 _

 

3 a2
 ​ · ​ 12 a2

 _

 

16 r 3
 ​ = ​ 2 · 12 · r 3 · a 2  __

  

3 · 16 · r 3 · a2
 ​ = 0,5 f)  ​ n 3 _

 

x 4
 ​ : ​ n

3 · x 4 _

 

a
 ​  = ​  n3 · a _  

x 4 · n 3 · x 4
 ​ = ​  a _ 

x 4 · x 4
 ​ = ​ a _ 

x 8
 ​

4  a) 

b) 
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​​( 42 · a x y 2 )​​3​  =  42 · 3 · a3 · x 3 · y 2 · 3  =  46 a 3 x 3 y 6

5 · ​​( u 2 v 3 )​​
5
​  =  5 u2 · 5 · v 3 · 5  =  5 u10 v15

​​( 17 )​​2​ · ​​( 30 )​​
3
​  =  12 · 13  =  1 · 1  =  1

​​( 72 )​​
3
​ · ​​( ​ 1 } 

7
 ​ )​​

3
​  =  72 · 3 · 7–3  =  76–3  =  73  =  343

1.7	 Rechnen mit Wurzeln

2,8 · ​√ 
_

 3 ​ + 1,9 · ​√ 
_

 5 ​ – 2,1 · ​√ 
_

 5 ​ – 1,6 · ​√ 
_

 3 ​ 

= 2,8 · ​√ 
_

 3 ​ – 1,6 · ​√ 
_

 3 ​ + 1,9 · ​√ 
_

 5 ​ – 2,1 · ​√ 
_

 5 ​ 

= (2,8 – 1,6) ​√ 
_

 3 ​ + (1,9 – 2,1) ​√ 
_

 5 ​ 

= 1,2 · ​√ 
_

 3 ​ – 0,2 · ​√ 
_

 5 ​ 

= 2,078 461 – 0,447 213 6 

= 1,631 247 4 ≈ 1,631

​ 1 _

 

5
 ​ ​

3
 √
}

 216 ​ + ​ 2 _

 

3
 ​ ​

3
 √
}

 125 ​ – ​ 1 _

 

2
 ​ ​

3
 √
}

 64 ​  = ​  1 _

 

5
 ​ · 6 + ​ 2 _

 

3
 ​ · 5 – ​ 1 _

 

2
 ​ · 4  = ​  6 _

 

5
 ​ + ​ 10 _

 

3
 ​ – 2  = ​  18 _

 

15
 ​ + ​ 50 _

 

15
 ​ – ​ 30 _

 

15
 ​  = ​  38

 _

 

15
 ​

​√ 
_

 10 ​ · ​√ 
_

 22,5 ​  = ​ √ 
_

 10 · 22,5 ​  = ​ √ 
_

 225 ​  =  15

​( 7 + 4 ​√ 
_

 3 ​ )​ · ​( 7 – ​
4
 √
}

 3 ​ )​  =  13,9282 · 5,6839  =  79,1669 ≈ 79,2

​√ 
_

 ​ 1 _

 

9
 ​ ​  = ​  ​√ 

_

 1 ​ _

 

​√ 
_

 9 ​
 ​  = ​  1 _

 

3
 ​

​  5 _ 

​
3
 √
}

 343 ​
 ​  = ​  5 _

 

7
 ​

​ 7 x · ​
3
 √
}

 108 ​ _

 

​
3
 √
}

 4 ​
 ​   =  7 x · ​

3
 √
}

 ​ 108 _

 

4
 ​ ​   =  7 x  ​

3
 √
}

 27 ​  =  7 x · 3  =  21 x

​
3

 Ï
}

 274 ​  = ​
3
 Ï
}

 (33)4 ​  = ​ 3​
3 · 4 · ​ 1 _

 

3
 ​
​  =  34  =  81

12​5​
​ 2 } 

3
 ​
​  = ​ (53)​​ 

2
 } 

3
 ​​  = ​ 5​

3 · ​ 2 } 

3
 ​
​  = ​ 5​2​  =  25

​√ 
_

  1444 · 729 ​  = ​ √ 
_

 1444 ​ · ​√ 
_

 729 ​  =  38 · 27  =  1026

​
3
 Ï
}}

  125 · 343 · 27 ​  = ​
3
 Ï
}

 53 · 73 · 33 ​  = ​
3
 Ï
}

 1053 ​  =  105

​√ 
_

 642 ​  = ​​ ( ​√ 
_

 64 ​ )​​2​  =  82  =  64  oder  ​√ 
_

 642 ​  = ​ 64​
​ 2 _

 

2
 ​
​  =  641  =  64

3 · ​√ 
_

 ​ 1 _

 

9
 ​ ​  =  3 · ​ ​√ 

_

 1 ​ _

 

​√ 
_

 9 ​ 
 ​  =  3 · ​ 1 _

 

3
 ​  =  1

​ ​
3
 √
}

 2560 ​ _

 

​
3
 √
}

 5 ​
 ​   = ​

3
 √
}

 ​ 2560 _

 

5
 ​ ​   = ​

3
 √
}

 512 ​  =  8

​
4
 √
}

 816 ​  = ​​ ( ​4 √} 81 ​ )​​
6
​  =  36  =  729  oder  ​

4
 √
}

 816 ​  = ​ 81​
​ 6 _

 

4
 ​
​  = ​ 81​

​ 3 _

 

2
 ​
​  =  811 · ​81​

​ 1 _

 

2
 ​
​  =  81 · ​√ 

_

 81 ​  =  81 · 9  =  729

c) 

d) 

e) 

f) 

5  a)  (3 + 7)3 = 103 = 1000 b)  (22 – 17)5 = 55 = 3125

c)  (23 – 14)5 = 95 = 59 049 d)  (5 + 9)4 = 144 = 38 416

c19  1  a)  ​√ 
_

 45 796 ​ = 214 b)  ​√ 
_

  0,006 532 4 ​ = 0,080 823 3 c)  ​√ 
_

  1432,6225 ​ = 37,85

d)  ​3 √
}

 39,785 ​ = 3,414 e)  ​4 √
}

 42,424 ​ = 2,552 f)  ​√ 
_

 π ​  = 1,772 453 9

2  a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

i) 

3  a) 

b) 

c) 

d) 

e) 

f) 
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22

​
3

 √
}

 ​​( ​ 3 _

 

7
 ​ )​​

6
​ ​  = ​​ ( ​ 3 _

 

7
 ​ )​​​ 

6 _

 

3
 ​
​  = ​​ ( ​ 3 _

 

7
 ​ )​​

2
​  = ​  9 _ 

49
 ​

4,3 · ​
3
 √
}

 343 ​ – 3,8 · ​
3
 √
}

 343 ​  =  (4,3 – 3,8) · ​
3
 √
}

 343 ​  =  0,5 · 7  =  3,5

1 ​ 1 } 

3
 ​ ​√ 
_

 3 ​ + 2 ​ 2 } 

3
 ​ ​√ 
_

 3 ​ – 3 ​√ 
_

 3 ​  = ​ ( 1 ​ 1 } 

3
 ​ + 2 ​ 2 } 

3
 ​ – 3 )​ · ​√ 

_

 3 ​  =  (4 – 3) · ​√ 
_

 3 ​  =  1 · ​√ 
_

 3 ​  = ​ √ 
_

 3 ​

 ​√ 
___

   ​​( ​ 3,9 m – 2,7 m
  __

 

3
 ​  )​​

2

​ + (0,3 m)2 ​  = ​ √ 
__

  ​​( ​ 1,2 m
 _

 

3
 ​  )​​

2

​ + 0,09 m2 ​  = ​ √ 
__

  0,16 m2 + 0,09 m2 ​ = ​√ 
_

 0,25 m2 ​ = 0,5 m

1.8	 Rechnen mit Logarithmen

1.8.2	 Berechnen dekadischer Logarithmen

Berechnen dekadischer Logarithmenwerte mit dem Taschenrechner

Berechnen dekadischer Numeruswerte mit dem Taschenrechner

lg x = 0,752  R  x = 100,752 = 5,649 369 7

lg x = 10,25  R  x = 1010,25 = 1,7783 · 1010

1.8.3	 Berechnen natürlicher Logarithmen

1.8.4	 Logarithmengesetze

lg (147 · 717 · 873) = lg 92 013 327 = 7,963 850 7  oder

lg (147 · 717 · 873) = lg 147 + lg 717 + lg 873 = 2,167 317 3 + 2,855 519 2 + 2,941 014 2 = 7,963 850 7

lg ​ 
4,38 · 2,19

 _

 

871 · 2,52
 ​ = lg (4,370 182 1 · 10–3) = –2,359 500 5  oder

lg ​ 
4,38 · 2,19

 _

 

871 · 2,52
 ​ �= lg 4,38 + lg 2,19 – lg 871 – lg 2,52 

= 0,641 474 1 + 0,340 444 1 – 2,940 018 2 – 0,041 400 5 = –2,359 500 5

lg (0,977 · 2,823,5) = lg (0,807 982 8 · 37,659 268) = lg 30,428 042 = 1,483 274  oder

lg (0,977 · 2,823,5) �= lg 0,977 + lg 2,823,5 = 7 · lg 0,97 + 3,5 · lg 2,82 
= 7 · (–0,013 228 3) + 3,5 · 0,450 249 1 = –0,092 598 1 + 1,575 871 9 = 1,483 273 8

ln ​5 √
}

 65,931 ​ = ln 2,311 = 0,838  oder

ln ​5 √
}

 65,931 ​ = ln 65,93​1​
​ 1 } 

5
 ​
​ = ​ 1 } 5 ​ · ln 65,931 = ​ 1 } 5 ​ · 4,189 = 0,838

g) 

h) 

i) 

j) 

c21  1  a)  lg 2320 = 3,365 488 b)  lg 0,873 = –0,058 985 8 c)  lg 11,3 = 1,053 078 4

d)  lg 0,990 = –0,004 364 8 e)  lg 0,01 = –2 f)  lg 0,5352 = –0,271 483 9

g)  lg 120 000 = 5,079 181 2

a) 

b) 

a)  ln 20 = 2,995 732 3 b)  ln 1000 = 6,907 755 3

c)  ln 0,001 = –6,907 755 3 d)  ln 580 = 6,363 028 1

c22  a) 

b) 

c) 

d) 
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1.8.5	 Logarithmieren bei der pH-Wert-Berechnung

c (H3O+) = 0,040 mol/L

R  pH = –lg c (H3O+) = –lg 0,040 = +1,397 94 ≈ 1,4

c (H3O+) = 8,5 · 10–12 mol/L

R  pH = –lg (8,5 · 10–12) = –(–11,070 581) ≈ 11

c (H3O+) = 6,83 · 10–5 mol/L

R  pH = –lg (6,83 · 10–5) = –(–4,165 579 3) ≈ 4,17

pH = 2,67

R  c(H3O+) = 10–pH mol/L = 10–2,67 mol/L = 0,002 138 mol/L ≈ 2,14 · 10–3 mol/L

pH = 7,51

R  c(H3O+) = 10–pH mol/L = 10–7,51 mol/L ≈ 3,09 · 10–8 mol/L

pH = 3,7

R  c(H3O+) = 10–pH mol/L = 10–3,7 mol/L = 0,000 199 5 mol/L ≈ 2,0 · 10–4 mol/L

pH = 10,2

R  c(H3O+) = 10–pH mol/L = 10–10,2 mol/L = 6,309 573 4 · 10–11 mol/L ≈ 6,31 · 10–11 mol/L

pH = 0,94

R  c(H3O+) = 10–pH mol/L = 10–0,94 mol/L = 0,114 815 4 mol/L ≈ 0,11 mol/L

1.9	 Lösen von Gleichungen

1.9.1	 Lösen von Bestimmungsgleichungen

	 	

	 	

	 	

a) 

b) 

c) 

d) 

e) 

f) 

g) 

h) 

c24  1  	8,5 x + 4,75	 =  9
	 8,5 x	 =  9 – 4,75

	 x	 = ​ 
4,25

 _

 

8,5
 ​

	 x	 = ​  1 _

 

2
 ​

2  	​ 3 x _

 

7
 ​	 =  12

	3 x	 =  12 · 7

	 x	 = ​  12 · 7 _

 

3
 ​

	 x	 =  28

3  	​ 7 _

 

x
 ​	 = ​  112 _

 

8
 ​

	​ 
x
 _

 

7
 ​	 = ​   8 _ 

112
 ​

	x	 = ​  8 · 7 _

 

112
 ​

	x	 =  0,5

4  	​ 23 – x _

 

12
 ​	  =  2

	23 – x	 =  2 · 12
	 –x	 =  24 – 23
	 –x	 =  1
	 x	 =  –1

5  	​ 
x – 2 _

 

3
 ​	  = ​  x _

 

5
 ​

	5(x – 2)	 =  3 x
	5 x – 10	 =  3 x
	 2 x	 =  10
	 x	 =  5

6  	​ 15 x _

 

6
 ​  + 2,2	 =  –7,8

	​  15 x _

 

6
 ​	  =  –7,8 – 2,2

	 15 x	 =  –10 · 6

	 x	 =  – ​ 60 _

 

15
 ​

	 x	 =  –4

7  	4​x​ 2​ – 69	 =  31
	 4​x​ 2​	 =  31 + 69

	​ x​ 2​	 = ​  100 _

 

4
 ​

	​ x​ 2​	 =  25
	 x	 = ​ √ 

_

 25 ​ = 5

8  	​√ 
_

 3x – 2 ​	 = ​ √ 
_

 8x ​

	 3x – 2	 =  8x

	3x – 8x	 =  2
	 –5x	 =  2

	 x	 =  – ​ 
2

 _

 

5
 ​

9  	 (x + 5)2	 =  81
	 x + 5	 = ​ √ 

_

 81 ​
	 x	 =  9 – 5
	 x	 =  4
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1.9.2	 Lösen von Größengleichungen

	

	

	

1.10	Rechnen mit Winkeln und Winkelfunktionen

Winkelangaben

12° 16' 2"

16' = 16 · ​ 1° _

 

60
 ​ ≈ 0,266 666 7°

2" = 2 · ​ 1'
 _

 

60
 ​ = 2 · ​  1° _ 

3600
 ​ ≈ 0,000 555 6°

12° 16' 2" ≈ 12° + 0,266 666 7° + 0,000 555 6° ≈ 12,267 222°

27° 44' 59"

44' = 44 · ​ 1° _

 

60
 ​ ≈ 0,733 333 3°

59" = 59 · ​  1° _ 

3600
 ​ ≈ 0,016 388 9°

27° 44' 59" ≈ 27° + 0,733 333 3° + 0,016 388 9° = 27,749 722 2°

69° 48'

48' = 48 · ​ 1° _

 

60
 ​ = 0,8°

69°48' = 69,8°

	

1  	 Q	= c · m · ∆ñ

	∆ñ	= ​  Q _ 

c · m ​

2  p · V	 = ​ m _

 

M
 ​ · R · T

	 M	 = ​ m · R · T _

 

 p · V
 ​

3  	​   1 _ 

Rges
 ​	= ​ 1 _ 

R1
 ​ + ​ 1 _ 

R2
 ​

	​  1 _ 

R2
 ​	= ​  1 _ 

Rges
 ​ – ​ 1 _ 

R1
 ​

	 R2	= ​  1 _ 

​  1
 } 

Rges
 ​ – ​ 1 } 

R1
 ​
 ​

4  m1 · w1 + m2 · w2 = mM · wM

wM = ​ 
m1 · w1 + m2 · w2  __

 

mM
 ​

5  	 k	= ​  1 _  

​ 1 _ 

å1
 ​ + ​ s _

 

¬
 ​ + ​ 1 _ 

å2
 ​
 ​

	​ 
1 _

 

k
 ​	= ​ 1 _ 

å1
 ​ + ​ s _

 

¬
 ​ + ​ 1 _ 

å2
 ​

	​ 
1 _ 

å2
 ​	= ​ 1 _

 

k
 ​ – ​ 1 _ 

å1
 ​ – ​ s _

 

¬
 ​

	å2	= ​ 
1 _ 

​ 1 _

 

k
 ​ – ​ 1 _ 

å1
 ​ – ​ s _

 

¬
 ​
 ​

6  	k	= ​  1 _  

​ 1 _ 

å1
 ​ + ​ s _

 

¬
 ​ + ​ 1 _ 

å2
 ​
 ​

	​ 
1 _

 

k
 ​	= ​ 1 _ 

å1
 ​ + ​ s _

 

¬
 ​ + ​ 1 _ 

å2
 ​

	​ s _

 

¬
 ​	= ​ 1 _

 

k
 ​ – ​ 1 _ 

å1
 ​ – ​ 1 _ 

å2
 ​

	¬	= ​ 
s _  

​ 1 _

 

k
 ​ – ​ 1 _ 

å1
 ​ – ​ 1 _ 

å2
 ​
 ​

c25  1  a) 

b) 

c) 

2  a)  19,27°
0,27° = 0,27 · 60' = 16,2' = 16' + 0,2'

0,2' = 0,2 · 60" = 12"

19,27° = 19° + 16' + 12" = 19° 16' 12"

b)  38,18°
0,18° = 0,18 · 60' = 10,8' = 10' + 0,8'

0,8' = 0,8 · 60" = 48"

38,18° = 38° + 10' + 48" = 38° 10' 48"
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Winkelfunktionen

Die glatten Winkelwerte können direkt mit dem Taschenrechner bestimmt werden. 
Der tan 90° ergibt keine Anzeige. Tangenswerte nah bei 90°, z. B. tan 89,9° ≈ 573 
R  tan 90° strebt gegen +∞. Ebenso strebt cot 0° gegen +∞.

Der Winkel 17° 33’ muss erst in eine Dezimalzahl umgewandelt werden, damit er mit dem 
Taschenrechner ermittelt werden kann.

17° 33’:  33’ = 33 · ​ 1° _

 

60
 ​ = 0,55°  R  17° 33’ = 17,55°

sin å = 0,221 548 5	 R  å = 12,8°

tan ∫ = 0,795 435 9	 R  ∫ = 38,50°

cos © = 0,378 906	 R  © = 67,73°

1.11	Berechnungen mit dem Dreisatz

Direkter Dreisatz

m1(CaCO3) = 100 g;  m1(CO2) = 44 g;  m2(CO2) = 800 kg;  m2(CaCO3) = ?

  44   g CO2 erfordern	100 g	 CaCO3.
800 kg CO2 erfordern	 x	 CaCO3.

x = m2(CaCO3) = ​ 
100 g · 800 kg

  __

 

44 kg
 ​  = 1818,18 kg ≈ 1,8 t

m1(Rohkohle) = 7,55 g;  mTr = 6,24 g;  m2(Rohkohle) = 785 t;  mFeu = ?

    7,55	g Rohkohle enthalten 1,31 g	Feuchte.
785	 t Rohkohle enthalten	 x	 Feuchte.

x = m(Feuchte) = ​ 
1,31 g · 785 t

  __

 

7,55 g
 ​  = 136,205 t ≈ 136 t

m1(NH4NO3) = 80 g;  m1(N) = 28 g;  m2(NH4NO3) = 2,5 t;  m2(N) = ?

80	 g	 NH4NO3 enthalten	28 g	 N.
  2,5	t	 NH4NO3 enthalten	 x	 N.

x = m2(N) = ​ 
28 g · 2,5 t

 _

 

80 g
 ​  = 0,875 t ≈ 0,88 t

Indirekter Dreisatz

V1 = 32,0 m3;  n1 = 70 Chargen;  V2 = 40,0 m3;  n2 = ?

​ 
32,0 m3

 _

 

40,0 m3
 ​ = ​ x _ 

70
 ​  R  x = ​ 

32,0 m3 · 70
  _ 

40,0 m3
 ​  = 56 Chargen

c)  72,75°
0,75° = 0,75 · 60' = 45'

72,75° = 72° + 45' = 72° 45'

d)  28,68°
0,68° = 0,68 · 60' = 40,8' = 40' + 0,8'

0,8' = 0,8 · 60" = 48"

28,68° = 28° + 40' + 48" = 28° 40' 48"

1  å 0° 30° 45° 60° 90° 17° 33'

sin å 0 0,5 0,707 0,866 1 0,302

cos å 1 0,866 0,707 0,5 0 0,953

tan å 0 0,557 1 1,732 +∞ 0,316

cot å +∞ 1,732 1 0,577 0 3,162

2  a) 

b) 

c) 

c26  1 

2 

3 

c27  1 
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V1 = 40 L;  n1 = 30 Gebinde;  V2 = 60 L;  n2 = ?

40-L-Kanister erfordern 30	 Gebinde.
  1-L-Kanister erfordern 40 · 30	 Gebinde.

60-L-Kanister erfordern ​ 40 · 30 _

 

60
 ​	 Gebinde.

x = ​ 40 · 30 _

 

60
 ​  = 20 Gebinde

36 %ige Salzsäure erfordert 110	 kg Säure.
  1 %ige Salzsäure erfordert 36 · 110	 kg Säure.

30 %ige Salzsäure erfordert  ​ 36 · 110 _

 

30
 ​	 kg Säure.

x = m(Salzsäure, 30 %ig) = ​ 36 · 110 _

 

30
 ​  kg = 132 kg

1.12	Berechnungen mit Proportionen

m1(Kristallsoda) = 286,1 g;  m1(Wasser) = 180 g;  m2(Wasser) = 500 kg;  m2(Kristallsoda) = ?

​ 
286,1 g

 _

 

180 g
 ​   = ​   x _ 

500 kg
 ​  R  x = m2(Kristallsoda) = ​ 

286,1 g · 500 kg
  __

 

180 g
 ​  = 794,722 kg ≈ 795 kg

m1(Bauxit) = 20,112 g;  m1(Feuchte) = 480 mg;  m2(Bauxit) = 75 t;  m2(Feuchte) = ?

​ 
20,112 g

 _

 

0,480 g
 ​  = ​  75 t _

 

x
 ​   R  x = m2(Feuchte) = ​ 

75 t · 0,480 g
  __

 

20,112 g
 ​  = 1,7899 t ≈ 1,8 t

A1 = 75 cm2;  t1 = 40 min;  A2 = 90 cm2;  t2 = ?

​ 75 cm2
 _

 

90 cm2
 ​  = ​   x _ 

40 min
 ​  R  x = t2 = ​ 75 cm2 · 40 min  __

  

90 cm2
 ​  = 33,333 min ≈ 33 min

t3 = 50 min;  A3 = ?

​ 40 min _

 

50 min
 ​  = ​   x _ 

75 cm2
 ​  R  x = A3 = ​ 40 min · 75 cm2

  __

  

50 min
 ​  = 60 cm2

1.13	Berechnung mit Anteilen

0,234 · 100% = 23,4 %	 0,029 · 1000 ‰ = 29 ‰

0,000 017 0 · 106 ppm = 17,0 ppm	 0,001 350 · 100 = 0,1350 %

2,5 % = ​ 
2,5

 _

 

100
 ​ = 0,025	 1,75 ‰ = ​ 

1,75
 _

 

1000
 ​ = 0,001 75

50 ppm = ​ 50 _

 

106
 ​ = 0,000 050	 0,134 % = ​ 

0,134
 _

 

100
 ​  = 0,001 34

2500 ppm = ​ 2500 _

 

106
 ​  = 0,002 500	 0,91 ‰ = ​ 

0,91
 _

 

1000
 ​ = 0,000 91

m(Probe) = 28,52 g;  m(Trockensubstanz) = 26,03 g;  w (Verlust) = ?

Masseverlust: 28,52 g – 26,03 g = 2,49 g

28,52 g  100 %
  2,49 g  x

x = w(Verlust)  = ​ 
2,49 g · 100 %

  __

 

28,52 g
 ​  ≈ 8,731 %

2 

3 

c28  1 

2 

3 

a) 

b) 

c29  1  a)  b) 

c)  d) 

2  a)  b) 

c)  d) 

e)  f) 

3 
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w (Gestein) = 21,78 %;  m(Roherz) = 500 t;  m(Kupfererz) = ?

w (Kupfererz) = 100 % – 21,78 % = 78,22 %

In 100 g	Kupferkies sind	78,22 g	Kupfererz enthalten.
In 500 t	 Kupferkies sind	 x	 Kupfererz enthalten.

x = m(Kupfererz)  = ​ 
78,22 g · 500 t

  __

 

100 g
 ​  ≈ 391 t

V = 250 m3;  65 % Füllvolumen;  VRest = ?

  65 % Füllvolumen entspricht 250 m3.
100 % Füllvolumen entspricht x.

x = V(100 %)  = ​  250 m3 · 100 %  __

 

65 %
 ​   =  384,6 m3

VRest  =  384,6 m3 – 250 m3  =  134,6 m3 ≈ 135 m3

Gemischte Aufgaben zu 1 Mathematische Grundlagen und praktisches Rechnen

Grundrechnungsarten, Bruchrechnen

(–3 a) · (5 b) · (–2 c) = +30 a b c

23,94 m –(–16,35 m) –3,20 m = 37,07 m

(5 r + 3 s) · (2 r – 4 s) = 10 r 2 + 6 s r – 20 r s – 12s 2 = 10 r 2 – 14 s r – 12 s 2

9 x 2 a – 6 x a 2 – 15 x 2a2 = 3 x a (3 x – 2 a – 5 x a)

​ π _ 

4
 ​ · h · D 2 – ​ d 2 h π

 _

 

4
 ​   = ​  π h _

 

4
  ​ · (D 2 – d 2)

​ 
(–287)

 _

 

(–7)
 ​   =  41

​ 
​ π _ 

4
 ​ (D – d)2

 _

 

​ D – d _

 

2
 ​

 ​   = ​  π _ 

2
 ​ · (D – d )

​ 
​ 1 } 

2
 ​ a t 2

 _

 

​ 2 } 

3
 ​ a t

 ​  = ​  1 · 3 a t 2 _

 

2 · 2a t
 ​  = ​  3 _

 

4
 ​ t

​ 
m1 · c1 · ñ1 + m1 · c1 · ñ2   ___

  

m1 · c1 + m1 · c1
 ​   = ​ 

m1 · c1 · (ñ1 + ñ2)
  __

  

2 · m1 · c1
 ​   = ​ 

ñ1 + ñ2 _

 

2
 ​

​ 
7,82 g + 6,93 g + 7,57 g + 7,34 g + 7,69 g

    ____

  

5
 ​   = ​ 

37,35 g
 _

 

5
 ​   =  7,47 g

​ 
(36,1981 g – 24,2561 g) · 0,9982 g/cm3

    ____

     

36,1981 g – 24,2561 g – 54,7525 g + 44,2592 g
 ​  = ​ 

11,9205 g2/cm3

  __

  

1,4490 g
 ​  ≈ 8,2267 g/cm3

​ 8 _ 

10
 ​  =  0,8	 ​ 314 159 _

 

100 000
 ​  =  3,141 59	 ​ 66 _

 

125
 ​  =  0,528	 ​ 2 m2

 _

 

9 m
 ​  =  0,​

__
 2​ m

4 

5 

1  a) 

b) 

c) 

2  a) 

b) 

3  a) 

b) 

c) 

d) 

e) 

f) 

4  a)  b)  c)  d) 
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30

​ 
5(u + v)

 _

  

(u + v) : 3 a
 ​  = ​ 

5(u + v) · 3 a  __

 

u + v ​   =  15 a

​ 3 – a _

 

7 b
 ​  : ​ a – 3 _

 

7 b
 ​   = ​ 

(3 – a) · 7 b _

  

7 b · (a – 3)
 ​  = ​ 

–(a – 3)
 _

 

(a – 3)
 ​  =  –1

​( –3 ​ 1 _

 

3
 ​ )​ : ​( 8 ​ 2 _

 

5
 ​ )​  = ​ 

–3 ​ 1 } 

3
 ​
 _

 

8 ​ 2 } 

5
 ​
 ​  = ​ 

– ​ 10
 } 

3
 ​
 _

 

​ 42
 } 

5
 ​
 ​  =  –  ​ 10 · 5 _

 

3 · 42
 ​  =  – ​ 50 _

 

126
 ​  =  – ​ 

25
 _

 

63
 ​

Rechnen mit dem Taschenrechner

​  1 _ 

Rges
 ​  = ​   1 _ 

25 Ø
 ​ + ​  1 _ 

50 Ø
 ​ + ​  1 _ 

10 Ø
 ​  = ​  2 + 1 +5 _

 

50 Ø
 ​   = ​   8 _ 

50 Ø
 ​  R  Rges  = ​  50 Ø

 _

 

8
 ​   =  6 ​ 1 } 

4
 ​ Ø

k  = ​   1  ___

   

​  1 _ 

25 000
 ​ + ​ 

0,0021
 _

 

70
 ​  + ​  1 _ 

12 500
 ​
 ​  = ​   100 000  ___

   

​ 100 000 _

 

25 000
 ​ + ​ 210 _

 

70
 ​ + ​ 100 000 _

 

12 500
 ​
 ​  = ​  100 000 _

 

4 + 3 + 8
 ​  = ​  100 000 _

 

15
 ​   =  6666,​

__
 6​

Vn  =  π · (1,52 m)2 · ​( 3,64 m – ​ 
1,52 m

 _

 

3
 ​  )​  =  7,2583 m2 · 3,133 m ≈ 22,74 m3

ya  = ​ 
2,75 · 0,05

  __

  

1 + 0,05 · (2,75 + 1)
 ​  = ​ 

0,1375
 _

 

1,1875
 ​ ≈ 0,116

​ 
27,35 · 84,28 · 2,73

  __

  

53,13 · 102,04
 ​   =  1,160 738 1

​ 
7,22 · 2,91 + 3,88 · 0,13

   __

  

12,81 – 6,25 · 0,98
 ​   =  [(7,22 · 2,91) + (3,88 · 0,13)] : [12,81 – (6,25 · 0,98)]

= 3,218 339 6 ≈ 3,20

π · 2,5 m · 6,2 m + ​ 
π · (2,5 m)2

 _

 

2
 ​   =  π · 2,5 m · ​( 6,2 m + ​ 

2,5 m
 _

 

2
 ​  )​  =  58,512 163 m ≈ 58,51 m

​  1 _ 

Rges
 ​  = ​   1 _ 

23,4 Ø
 ​ + ​  1 _ 

18,3 Ø
 ​ + ​  1 _ 

6,9 Ø
 ​  mit Speicher-Taste SUM  und Reziprok-Taste Ω

​  1 _ 

Rges
 ​  =  0,242 307 4 ​ 1 } 

Ø
  ​ R  Rges  =  4,126 989 3 Ø ≈ 4,13 Ø

​ 98 · π
 _

 

12
 ​  + ​ 

4,27
 _

 

0,85
 ​ – ​  1 _ 

2,3
 ​  mit Speicher-Taste SUM   R  30,245 087

​  1 __

  

​  1
 } 

12 400
 ​ + ​ 0,003

 } 

55
  ​ + ​  1

 } 

6250
 ​
 ​  mit Speicher-Taste SUM  und Reziprok-Taste Ω  R  3387,6416

Rechnen mit Potenzen und Wurzeln

23 · r 2n + 2 · 2 · r –(n + 1)  =  23 · 2 · r 2n + 2 – (n + 1)  =  46 · r 2n + 2 – n – 1  =  46 · r n + 1

​ π · h _

 

12
 ​  · (​D​ 5​ + ​d​ 2​​D​ 3​ + ​D​ 4​d)  = ​ 

π · h · ​D​ 3​
 _

 

12
 ​  · (​D​ 2​ + ​d​ 2​ + D · d)

(7 · x n – 2 x n) : 6 ​x​ n – 2​  =  5 · x n : 6 x n – 2  = ​  5 _

 

6
 ​ · ​  x n _ 

x n – 2
 ​  = ​  5 _

 

6
 ​ · x n – (n – 2)  = ​  5 _

 

6
 ​ · x n – n + 2  = ​  5 _

 

6
 ​ x 2

​ u 4 – u 3 _

 

u 2 – u
 ​  = ​ 

u 2(u 2 – u)
 _

 

u 2 – u
 ​   =  u 2

π h 2 r – ​ π h3
 _

 

3
 ​   =  π h 2 ​( r – ​ 

h
 _

 

3
 ​ )​

​ ​x​ 3​ _

 

​y​ 5​
 ​ · ​ ​x​ 2​ _

 

​y​ 3​
 ​ : ​ ​x​ 4​ _

 

​y​ 6​
 ​  =  ​ 

​x​ 3​ · ​x​ 2​ · ​y​ 6​
 _

  

​y​ 5​ · ​y​ 3​ · ​x​ 4​
 ​  =  ​ 

​x​ 3 + 2​ · ​y​ 6​
 _

 

​y​ 8​ · ​x​ 4​
  ​  =  ​ 

​x​ 5​ · ​y​ 6​
 _

 

​x​ 4​ · ​y​ 8​
 ​  =  ​x​ 5 – 4​ · ​y​ 6 – 8​  =  x · ​y​ –2​  =  ​ x _ 

​y​ 2​
 ​

5  a) 

b) 

c) 

6  a) 

b) 

c) 

d) 

c30  7  a) 

b) 

c) 

d) 

e) 

f) 

8  a) 

b) 

c) 

d) 

e) 

f) 
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