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1 Mathematische Grundlagen, praktisches Rechnen

11 Zahlenarten

»9 1 0,7 Dezimalzahl; -18 negative ganze Zahl;
Y3 Wurzelzahl; % Bruchzahl;
0 natlrliche Zahl; -387 negative ganze Zahl;
-t negative transzendente Zahl; -0,32 negative Dezimalzahl.
2
-3} -025 5085 e Vo
el | AN D I MRS I S
-4 -3 -2 -1 0 +1 +2 +3 +4

1.3 Grundrechnungsarten

1.3.1 Addieren und Subtrahieren

70 1 a) 328+713+287 +38+9-103=1272
b) 59,30a-27,53a+7,83b-21,04b=31,77a-13,21b
c) 22,2u+389v-178u+3,6v+9,8w=4,4u+425v+9,8w

2 8,3x-78a+25x-92a=8,3x-(78a-2,5x+9,2a)
3 256a-(36b-19a-11b-12a)=25a-36b+19a+11b+12a=56a-25b

1.3.2 Multiplizieren

» 77 1 a) (+3)-(-15)=-45 b) (+9) - (+7) =
c) (-7)-(-12) =84 d) (+5)-0=0
e) (0)-(-16)=0 f) (-3a)-(8b)-(+2c)=-48abc
g) (+9x) - (-4y) =-36xy h) (+13m) - (+4m) - (+2m) = 104 m?3
2 a) 3(3a-2b)=9a-6b b) 9(7u+8v)=63u+72v
c) (-5) - (-4x-7y)=+20x+35y d) (+16)-(0)-(4+32)=0
e) (6c-3d):(+2a)=12ac-6ad f) —x(y-2z)=-xy+xz
g) 4uv(9r-5s)=36uvr-20uvs h) —(4ab+7xy)-(-12) =48ab + 84 xy
i) W=p-(Va-Vi)=p-Vo-p-V i) mm=gm- (’;1 ’;722) eMéﬁ”%

3 a) (7s+5r) -(3l-6k)

=21ls-42ks+15(r-30kr

b) 5(3u-4v)-8-(2w-9x)=40-(6uw-27ux-8vw+ 36ux)
=240uw-1080ux-320vw + 1440 vx

c) (-4) - (9w+3x)-(-3)-(8y-52)=+12- (72wy-45wz+ 24 xy - 15x2)
=864wy-540wz+288xy-180xz

d) 1Ma(-3b+2x)-(4c-5y)=11a-(-12bc+15by+8cx—-10xy)
=-132abc+ 165aby+88acx-110axy

> 9
1



1 Mathematische Grundlagen, praktisches Rechnen

4 7(5-2x)-(-4)-(-3+6y) mit x=3 und y=4
7(5-6) - (-4) - (-3 +24) =7 - (-1) - (-4) - (21) = +588

5 a) 2ab+2ac+2ad=2alb+c+d)

> ;; b) mnr+nnr=nn(r+r,)
13 c) -30rs+20ls=10s(-3r+2l)

d) nrf+nh2=n(r12+h2)

1.3.3 Dividieren

»72 1 a) 63:(-7)=-9 b) (-64):(-4)=+16 c) (-91):13=-7
105 _ -96 _ -132_
d)F_7 e) g - 12 f) =T =+12

(=7)-(18) _ (11) - (=14) _ (-9)-(-18) _
2 a) RV 10,5 b) 7(_7) =+22 c) —(—36) =-4,5
3 a) (156-72):14=84:14=6 b) (391-144):(121-102) =247 :19=13
40 TRUNE_ 4,
6 S\éb 3(2a-b)
b) a; = =2a-b
8lxkx-9
S B
) e T
-187rs+153rs+34r§ N (-11r+9r+2r)
d) 7% - - =0
o) 2119 4x _ 7:3:3:3:2:2:x_ 54,
(-35) - (-2) ¥-5-2 5
f) =(x=5) _ =(x-5) _=(x-5) _
(5-x) -(-5+x) —(x-5)
) _(7x—y)-(3+2b)__(7x—y)-M_+7X_
’ 2b-3 —meeb) 7Y
7a-(-3) _-21a 3x-(-1) _-3x
5 §pora) =166 ®) 5y ) " vy

1.4 Berechnen zusammengesetzter Ausdriicke

»73 1 a) -4-(0,2-3,2)+(145-8,5)-(-0,1)=-4-(-3)+6-(-0,1)=12-0,6 =11,4

b) 12x-(-3y)+(0,75x-0,50x) - (+80) =-36xy +0,25x-80=-36xy+20x=4x(5-9y)
22 (1(,;2—’50),.852?6(;4_28—2)38) B _02,’:-.;= s

b) 222 0(':)?5) - ((‘_885) +(;1;) =6-212%2_6405-65

c) 24,7 - % =24,7-0,65027 ~ 16,1
3 a) (238-213) 4,25';4—19,(?,638 =25 4,52§ 152 755 =25

) 18'03,_2;7'56 * 3,22+75,8 -0 2'2?21.- (25,'54 A 00,'255 * 2?7'3—52 =2+3-1=4




1.5 Bruchrechnen

4 a) 2x-[5y-(3x-4y)+7x]|-

=2x-[by-3x+4y+7x]l-y
=2x-5y+3x-4y-7x-y
=2x+3x-7x-5y-4y-y
=-2x-10y

b) 45a-[(2b-c)-c]-8a(c-b)
=4,5a-[2b-c-c]-8alc-b)
=4,5a-(2b-2c)-8al(c-b)
=4,5-2a(b-c)+8alb-c)
=9a(b-c)+8a(b-c)
=17a(b-c¢)

¢) [-0,2a-(1,7b-1,9a)] : 5;50"”

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

=(1,7a-1,7b):(0,85a-0,85b)
_17la-b) 17

~0,85(a-b) 0,85

-0,85b+0,3a

5 a) 2-[-2xy—-(20a-12xy)] +5(2a- xy)

=2[-2xy-20a+12xy]l+5(2a- xy)
=2(-20a+10xy) +5(2a- xy)
=-2-10(2a-xy) +5(2a-xy)
=-15(2a- xy)

b) 0,3a-{5xy-(92x-87y)-(84y-82x)}
=0,3a-{bxy-92x+87y-84y+82x}
=0,3a-{5xy-10x+3y}

¢) {=9,5x+[(1,5x=4y) - (0,5 +6,5)] + 29y} - ——
X+Yy

={-9,6x+[(1,5x-4y)-7]+29y}- 1
X+y

={-9,5x+ 10, 5x—28y+ 29y}-XL

X+ Y
={x+y}- Y_
x+y xX+y
1.5 Bruchrechnen
1.5.1 Zusammenfassen
1 a) Hauptnenner: 3=3
4= 2.2
24=3-2-2-2
kgV=3-2-2-2=24
2,1,5_2-8 1-6,5_16_6 5 _27_,3_41
3%23%24"3 8 2 6%2a 24 24424”2247 227138
) Hauptnenner 25=5-5
15=5 -3
3= 3
5=5
kgV=5-5-3=75

1,2_14:3 235 1.25 2.15_42 115_25 30 _ 162 _,12_, 4
3Y5°25.3%15.5 3.25'5-15- 75175 75775775 ~ 275225

3_

» 13
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1 Mathematische Grundlagen, praktisches Rechnen

2 a) Hauptnenner: 445 =2.2.4
12b=2-2 -3:b
kgV =2-2-a-3-b=12ab
5x _7x-3b_5x-a _21bx,  5ax _21bx+5ax_x(21b+5a)
12b 4a-3b 12b-a 12ab 12ab 12ab 12ab
b) Hauptnenner: 3bc=3:-b-c
12¢=3 -c-2-2
18b=3-b -2 -3
kgV=3:-b-¢c-2-2-3=36bc
Su  7u_5u_5u-12 +7u-3b_ 5u-2c
3bc 12c¢ 18b 3bc-12 12c¢-3b 18b-2c
_60u  21bu_10cu_60u+21bu—10cu _u(60+21b-10¢c)
36bc 36bc 36bc 36bc 36bc
Aufgaben zum Bruchrechnen
Zusammenfassen von Briichen
1 a) Hauptnenner: 49=7-7
56=7 2:-2-2
8= 2:2-2
kgV=7-7-2-2-2=392
8,6 3_88 6-7 3-49_64 42 147 __41
49756 8749.8'56-7 8.49 392 392 392 392
b) Hauptnenner: 25=5:5
10=5 -2
5=5
kgV=5-5-2=50
6 3 6 7 .3 6 _7.,3
325 1810+24 =3- 18+24+25 10+5 9+25 10 5
g, 62 3-10 12 35 30 7 _o1
=942%5.5" 10 5+5 10-*50 " 50%50" 2 *50" ’50
c) Hauptnenner: 2a+3b=2a+3b
3 =3
kgV =3-(2a+3b)
8x+4y 9x 5 _2A4x+2y) §-3x 5_4x+2y 3x 5
4a+6b 9b+6a 3 22a+3b) 3(3b+2a) 3 2a+3b 2a+3b 3
_(4x+2y)-3 3x-3 _5-(2a+3b) _12x+6y+9x-10a-15b
" (2a+3b)-3 (2a+3b)-3 3:(2a+3b) 3(2a+3b)
_21x+6y—10a—15b_—10a—15b+21x+6y
- 3(2a+3b) 3(2a+3b)
Multiplizieren von Briichen
2a) 2.3 X% 1 pll. 4 T4 1
6 14 6§-14-2-2" 4 8 22 8-22-2-2 4
.2,
) 5.2.3_22-8_, @) 153811, 5117187 _g 7
35 3§-5% 5 6 155 30 30
e) 9ab 15x_ Yab-16x-3-3 9bx
y 12a Ry 1234 4y

10




1.5 Bruchrechnen

Dividieren von Briichen

1.1_1-3_3_41 7.16_7-7 _49_4,17

82 5iz=o7=3""1 b) 5 T = 16732" '3z

9_12_Q-T5-5-5_g_ 1 .1 _3xy-2_6xy

© 55 524 4 ‘a d) Sxyigz=—7—="3
) 2X.4x_ 2x- 3y 21 f) 26'3‘7-13_3=M=4b"
9y 3y 9y 4x-2-3 6 33u ‘22v_ 33u-13§-3  3u

Berechnen von Briichen

4 a) Hauptnenner: 12=2-2-3
8=2-2 -2
kgV=2-2-3-2=24
(7 5)_ _(7-2 5-3)_ 14+15_M-29-7 203 _ .. 11
14 (12+8 =Wz 2t e 3/ T2 T 12 %12
7,9 4277 9 _ 9 409
b) 422+ 5 55 =49+ 55 =49

8x+8y 4x+4y 8B(x+y) 9tr—s)-2-3
3r-3s°9r-9s~  B(r—s)- 4{x+y)

d) 15=3-5
10= 5-2
kgV=3-5-2=30

(11 6)_8_(11-2 6-3).8=(22 18)_8=4-8-2 16_41

“\15-2 10-3

=6

c)

15 10

e) 6n =2-3-n
3m= 3 -m
kgV=2-3-n-m=6nm

5a-3b,5a-3b_(5a-3b)-m (5a-3b)-2n_5am-3bm+10an-6bn
+ = + =
6n 3m 6n-m 3m-2n 6nm

0 $3-(85) o (324 (3-3) o (3223

2.,8_14 23_14-23_322_, 7
9 43°35=3 535 ~15 2115

9~ 8 '9° 8.7-2 14

2):; (12:§):Z=12'3:Z=1\2.3.9.5—81=5%

h) (12:2§ S

2

. u+v 3lu+v) 5Blu-v)\ 1 (u+v)-6 3(u+v):3 5u-v)-2\ 1
| St )27 - )

[+k 20+k 3k+0] 2 \((+k-6 20+k-3 3((+k) -2
6(u+Vv)+9(u+v)-10(u-v) 1 ) 15(u+ v)-10(u-v)

6(L+ k) 2 6(L+ k)

=1.
2

_1.15u+15v-10u+10v _1 5u+25v _5(u+5v)

2 6(l + k) 2 6(l+k) 12(1 + k)




1.6 Rechnen mit Potenzen

1 Mathematische Grundlagen, praktisches Rechnen

Potenzrechnen
»> 76 pig 1a) 20-40-81=2-22.2%.3=253 b) 2a-3b-2a-3b=22.32.a2. b2
17 c) 1,6em-2,3cm-1,4cm =4,83cm?®
2 a) 2125=2020,9159 b) (-6,3)3 =-250,047
c) (%) =128 d) 2,435 = 21,416049
3 a) 5000000=5-1000000=5-10° b) 0,0023=23- 10000—23 104=2,3-103
c) 96485 =9,6485 - 10* d) 0,000082=8,2-105
Addieren und Subtrahieren von Potenzen
77 1a) 4r3+12r2-2r3+3r3+3r2=4r3-2r3+3r3+12r2+3r2=5r3+12r?

b) 12m?2+7mP-7m?2+5m3=7mP +5m3+12m?-7m?=12m?® + 5 m?

c) 6,2x*+3,4y?2+75x*-3,4y2=6,2x*+75x*+3,4y?-3,4y%2 =13,7x*

d) 2,8mr2h+mrd- 1,751 + 2,2 hr’n
=2,8nrh+2,2nr2h+1,25mr3-1,75mr3

=(2,8+2,2)nr’h +(1,25-1,75)nr® =5nr?h-0,5nrd =n(5r2h-0,5r°)

e) -14,3-73+6,9-11*+1715-73+11-11*+8,7 - 73
=(-14,3+8,7) - 73+ (6,9+1,1) - 1%+ 1715 - -
=-1920,8 + 117128 + 5 =115212,2

Multiplizieren von Potenzen
2 a) x5.x3.x2=x5-3+2 = x4

b) 0,4a*-0,5a°=0,4-0,5a%*5=0,2a°

c) 2,6-10°-2,56-102=2,52.105-2=6,25 - 103 = 6250

d) (r’-2,5r2)-2r2=r3.2r2-2,5r2-2r2=2r3+t2_-5r2+2-2/5_5/4

e) dO,Sx_d7x+3 d05x+(7x+3)_d05x+7x+3 d75x+3

f) Xa—n_Xa+n:Xa—n+a+n:XZa

g) (r+s)2-(r+s)8=(r+s)?*3=(r+s)°

h) (x+y)?- (x+y)P=(x+y)2+P

Dividieren von Potenzen
10% _ 1h3-2_ 401 b 103102 _ L0342-1-3 _ 101 _
3 a) 5;=103°2=10"=10 ) T s =10 =10' =10
2253 (225)3 3 780 x> 780 X \5 X\5
=(==) =15°=3375 d =) =20(=

¢ T57 =75 ) 39,5 =39 (y) (y)

)2_r3_1232 2-12-r8. a2 -05 f n. n-x*_ n-a a _a
332 16r3 3-16-r3-a%2 " X a XXt XX XB

12




1.7 Wourzeln

Potenzieren von Potenzen
4 a) (53)?=532-56
b) (10%)?=10% (-2 = 10-6

c) (42-axy2)3=42'3-a3-x3- y2 3 =4523x3y6

d) 5.-(u2v3)°=5425. 3 5=5yl0y15

e) (17)2.(3°)1°=12-13=1-1=1

f) (720 (1) =723.73=76-3 =73 - 343
Potenzieren von Summen

5 a) (3+7)3=10%=100
c) (23-14)5=95=59049

1.7 Wurzeln

1.71 Rechnen mit Wurzeln

1 a) 45796 =214
d) V39,785 = 3,414

»19

283 +1,9-Y6 -2,1-V5 -1,6 -3
=28-¥3-16-Y3+1,9:Y5 -2,1-V5
=(2,8-1,6)V3 +(1,9-21)V5
=12-Y3-0,2-V5

=2,078461 - 0,4472136

=1,6312474 ~ 1,631

a)

216

3 3’ ’I
b) LV 125-5V64=g 6+5:5-2-4

23
+3Y

o=
N|[—=
w(N
N|—

c) V10 -y22,5 =y10-22,5 =y225 =15

b) y0,0065324 = 0,0808233
e) V42,424 = 2,552

» 17
19

b) (22-17)5=55=3125
d) (5+9)*=14%=38416

c) |1432,6225 = 37,85
f) Vn =1,7724539

2='1I_8+

50

1

10 _

10 30 _38
3

15715

+

gllo

1669 =~ 79,2

d) (7+4v3)-(7-V3)=13,9282 - 5,6839 = 79,
T_1_1
? Vo753
5 5
f) =
Va3 7
3
AR 3108 J—
g) D08 751198 _ 75327 = 7x- 3= 21
V4 4
— ‘ 3.4.1
h) 274 =1(3%)%=3" " 3=34=81
. 2 2 3.2
i) 125°=(53)i=5>"3-52=25
3 a) V1444729 = 1444 {729 =38 - 27 = 1026

b) V12534327 = 6% 73 - 33 = 1/105° = 105

13




> 19
21
22

1 Mathematische Grundlagen, praktisches Rechnen

2
c) /642 = (V64 )>=82=64 oder 642 =642 =64" = 64

/ 3
o) 12560 _ \2560 _YEioosg
V5 5
— N ) 6 3 1
f) V816=(V81) =36=729 oder V816=814=812=81"-812=81-Y81 =81-9 =729

,3-1343-3,8-1343=(4,3-3,8)-1343=0,5-7=35

i) 1373 +22/3-3V3 =(13+2%-3)-V3=(4-3)-/3=1-13=V3

0 \/( 3,9m-2,7m

2 1,2m\?
3 ) +(0,3m)2 = (T) +0,09m?2 =10,16m2 + 0,09m2 =y0,25m? = 0,5m

1.8 Rechnen mit Logarithmen

1.8.2 Berechnen dekadischer Logarithmen

»27 1 a) 192320 =3,365488 b) 190,873 =-0,0589858 c) 1g11,3 = 1,0530784
d) 190,990 = -0,0043648 e) 190,01 =-2 f) 10,5352 = -0,2714839
g) 1g 120000 = 5,0791812

2 a) Ilgx=0,752 = x=10%752=5,6493697
b) Ilgx=10,25 = x=10""25=1,7783-10"
1.8.3 Berechnen natiirlicher Logarithmen

3 a) In20=2,9957323 b) In1000 = 6,9077553
c) In0,001 =-6,9077553 d) In580 =6,3630281

1.8.4 Logarithmengesetze

»22 1 a) lg(147-717 -873) =1992013327 =7,9638507 oder
1g(147 - 717 - 873) = 19147 + 19717 + 19873 =2,1673173 + 2,8555192 + 2,9410142 = 7,963 8507

438219 o
b) 19575 55 = 19(4:3701821-10°9) = -2,3595005 _oder
4,38-2,19 _ i i
l9g57 557 = 194,38 +192,19 - 19871 - 192,52

=0,6414741 + 0,3404441-2,9400182 - 0,0414005 =-2,3595005
c) 19(0,977 - 2,823%) = 1g(0,8079828 - 37,659268) = 1g30,428042 = 1,483274 oder

Ig (0,977 - 2,8235) = 1g0,977 + 12,8235 =7 - 1g0,97 + 3,5 - 192,82
=7-(-0,0132283) + 3,5 - 0,4502491 = -0,0925981 + 1,5758719 = 1,4832738

d) In{/65,931 =1n2,311 = 0,838 oder
In{/65,931 = In65,931° = ! - In65,931 = | - 4,189 = 0,838

14




1.9 Losen von Gleichungen

1.8.5 Logarithmieren bei der pH-Wert-Berechnung

1 a) c(H30*)=0,040mol/L

= pH=-lgc(H;0%) =-1g0,040 = +1,39794 ~ 1,4

N (- 1[0] (4] (fog ] [+/-]

b) ¢(H;0%)=8,5-10"mol/L

139794

= pH=-Ig(8,5-107"2) =-(-11,070581) ~ 11

c¢) ¢(H;0%*) =6,83-10"°mol/L

= pH=-1g(6,83- 1075 = —(-4,1655793) ~ 4,17

d) pH=2,67

» 22
23

= ¢(H30%) = 10"PHmol/L = 10267 mol/L = 0,002 138 mol/L ~ 2,14 - 10-*mol/L

e) pH=7,51

= ¢(H;0%*) = 10PHmol/L = 1075 mol/L ~ 3,09 - 10-*mol/L

f) pH=3,7

= ¢(H30%) =10"P"mol/L =10-3"mol/L = 0,0001995mol/L ~ 2,0 - 10~*mol/L

g) pH=10,2

= ¢(H;0%) = 10" mol/L = 107'%2mol/L = 6,3095734 - 10-""mol/L ~ 6,31 - 10-""mol/L

h) pH = 0,94

= ¢(H30%*) = 10-PHmol/L = 10-%%**mol/L = 0,1148154mol/L ~ 0,11 mol/L

1.9 Loésen von Gleichungen

1.9.1 Lineare Bestimmungsgleichungen

»23 1 85x+475=9
8,5x=9-4,75
o425
8,5

23-x=2-12
-x=24-23
-x =1
x=-1

(&)
o1
I
a8

3x
2 —_—=
5 12

3x=12-7
wo12-7

x =28

8 21x+184 =57x-32
21x-57x=-32-184
_36x=-216
_216
X=736
Xx=6

w

x NIx xIN

6 %+ 2,2=-78

%:—7,8—2,2
15x=-10-6
__60
X="15
x=-4

9 7x-[8x+(5x-30)]=12
7x-[8x+5x-30]=12
7x-8x-5x+30=12
-6x=12-30
18
X=%
x=3

15




1 Mathematische Grundlagen, praktisches Rechnen

1.9.2 Quadratische Bestimmungsgleichungen

ﬂ »24 1 4x%2-69 =31 Probe: x;=45
4x2 =100 = 4-52-69 =31
» 24 x2 =25 100 =100 v
X =+V25 =+5 X, =-b5
X1 =+5 = 4-(-5)2-69 =31
X, =-5 100 =100 v
2 2x?2-16x=0 Probe: x,=0
x-(2x-16) =0 =2:-0-16-0=0 Vv
X1=0 X2=8
2x,-16=0 =2-82-16-8=0
2x, = 16 128-128=0
X2=8
3 x?2-8x-20=0 Probe: x;=10
(8 312 ~ 102-8-10-20=0
XW"('E)*'(E) ~(-20) 100-80-20=0 v
=4 +Y16 + 20 Xp==2
=4+V36 = (-2)2-8(-2)-20=0
=416 4+416-20=0
X1=10
X2:—2
4 4x2-10 =6x Probe: x;=3
4 6x-10=0 |:4 5\2 5
4.2 _10=6.5
x2-3x_5_¢ =a-(3)-10=63
2 3? 30 4-25_10=30
xe==(-527)*|(-3) -(-3) 10—
' 25-10=15 Vv
=+§i\i+ﬂ Xp=~1
4116 16 = 4-(-1)2-10=6-(-1)
_3, [49 4-1-10=-6
4 16 4-10=-6 V
=§+Z
4= 4
10_5
=g T2
4—_
Xy = 4— 1
5 3x?-15x=-18 Probe: x;=3
3x2-15x+18=0 |:3 = 3:32-15.3=-18
x*-b5x+6=0 27-45=-18 v
5 Xy =2
X2 == ( )+(§) =6 =~ 3.22-15.2=-18
§+/ 12-30=-18 v
2714~ 4
5,1
2513
=§+1
272
_6_
X1—2—3
4
=2_2
X2 2

16




1.9 Losen von Gleichungen

6 -40x-100 = -5 x?
5x2-40x-100=0 |:5
x2-8x-20=0

(-3 f[-3f o

=+4£Y16 + 20
=+4+/36
=+4+6
X =+4+6=10
X, =+4-6=-2

7 0,3=-x-0,6x2

0,6x2+x+0,3=0

342 3 _pol.5
X+ X+55=0]-3
2,541
X2+ 3X 45 =

|
o

o

N

I

—

w

- |on

N

~—
N
|

N|=

X172 =3

N
=3

I
I
I+
I
|

SN 8%
w
>

o= o= ol olo olo w
+

H+

8 -3x2=39x+ 18,75

-3x2-39x-18,75=0
x2+13x+6,25=0

2
X2 = —%: (%) -6,25
=-6,5+1/42,25-6,25
=-6,56+V36
=-6,5+6
x;=-6,5+6=-0,5
X, =-6,5-6=-12,5

Probe: x;=10
= -40-10-100 =-5-102
-400-100 =-5-100
-500 =-500 v
X2=—2
= -40-(-2)-100 =-5-(-2)2
+80-100=-5-4
-20 =-20 v

Probe: x;=-1(5-77)
= 03=+1(5-v7)-06[-1(5-47)
=31(5-47)-28(52-2-5-Y7 +7)
=3 (5-47)-45-(32-10V7)
=2-W7-Z4+147

6 6
_50_32_18
T 60 60 60
=3
=3 v
x=-1(5-47)

= 03=+1(5+17)-0,6[-1(5+V7)[
=2(5+47)-22(25+2-5-17 +7)
=3 (54+77)-5(32+10V7)

6 6 60 6
50 _32 _ 18
60 60 60
3

Probe: x;=-0,5

= -3.(-0,5)2=39-(-0,5) + 18,75

-3.0,25 =-19,5 + 18,75
-0,75=-0,75 v
X, =-12,5
= -3-(-12,56)2=39:(-12,5) + 18,75
-3-156,25 =-487,5 + 18,75
-468,75 =-468,75 v

[:(=3)
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> 24

18

9 x2-4x+2,25=x
x2-4x-x+2,25=0
x2-5x+2,25=0

2

- R EE

_5,./25_9

2512 "2

_5,.,16

2%V

_5,4

252

5 4_9
1=5%272

5 4_1
X2=5"572

10 3-x)-(1-x)=x-1
3-3x-x+x%2=x-1
x2-5x+4=0

N
~
+
—
|
NI
~—
N
|
SN

X2 = —(—

|
N
o
-
=)

I+
|
I
|

I+
ey

1}
Nlo oo Do Do
H

X
|
+
NIW Njw Nw
|
1}
=Y

NIN N0

1}
-

X
|

M 2-(2-x)-(1-x)=x2
2:-(2-2x-x+x?)=x?
4-6x+2x2=x?
x2-6x+4=0

X1/2 :—(—g + V(—3)2—4

3+Y9-4
=3+\/5
x;=3+1\5
X, =3-15

1 Mathematische Grundlagen, praktisches Rechnen

Probe: x;=3
= (2)-4-242,25=2
81_36,9_9
2" 2t173
18 _ 18
=3 v
Xz—%
= (1) -4-1+225=1
1 1
Z—2+2,25=E
1 1
Z+0'25=E
1 1 1
ata=3 v
Probe: x,=4
- (3-4)-(1-4) =41
(-1)-(-3)=3
3=3 V
X2=1
= (B=1)-(1=1)=1-1
2:0=0
0=0 vV

Probe: x;=3+1V5
2-(2-(3+V8)]-[1-(3+V5)]  =(3+V5)°
2:12-3-V5]-[1-3-V5]=9+2-3:V5 +5
2-(-1-V5)-(-2-V5)=14+6V5
2-(2+V5 +2V6 +5)=14+6V5
2-(7+3/5)=14+6V5
14 +6V5 =14+6Y5
x,=3-15
2-[2-(3-V8)]-[1-(3-v5)] =(3-y5)°
2:(2-3+V6)-(1-3+V6)=9-2-3/5 +5
2:-(-1+V6)-(-2+V5)=14-6/5
2:-(+2-V5 -2V5 +5) =14-6V5
2-(7-3V5)=14-6V5
14-6V5 =14-6V5 v




1.9 Losen von Gleichungen

12 1075 (12-x)2=x |:10°5

12-x)2 =%
( ) 1075

(12-x)2=105-x

122-2-12 - x+x2=10%-x
x2-24x-10%x+144 =0
x2-(24 +10%)x+ 144 =0
x%2-100024x+ 144 =0

x1,2:_( 1002024) N ( 1002024

=50012 +1(-50012)2 - 144

=50012 +Y2501200144 — 144
~ 50012 +£50011,99856

Xx; =~ 50012 +50011,99856 = 100023,99856

X; ~ 50012 -50011,99856 = 0,001 14

1.9.3 Wurzelgleichungen

»25 1 V2x+5=7
V2x =7-5=2 |?
2x =4
x=g=2
2 V4x+12 =4 |2
4x+12=16
dx=16-12=4

—4_
x=5=1

3 5+V6x-1 =x
VBx-1=x-5 |2
5x-1=(x-5)?
=x2-10x+25
x?-10x-5x+25+1=0
x2-15x+26=0
=)o
=7,5+156,25 - 26
=7,5+v30,25
=75+5,5
X =75+55=13
X =75-55=2

2
) —144

Probe:
x; ~ 100023,99856
= 107%- (12,0 - 100023,99856)2 ~ 100023,99856
107%-(-100011,99856)? ~ 100023,99856
100023,9984 ~ 100024 v
X, ~ 0,00114
= 107%.(12,0-0,00114)? ~ 0,001 14
1075.11,998562 ~ 0,001 14
0,00144 ~0,00114 v

Probe: x;=13
5+Y5-13-1 =13
5+Y65-1 =13
5+8=13 V
Xo =2
5+V6-2-1 =2
5+V9 =2
5+3#£2 %
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1 Mathematische Grundlagen, praktisches Rechnen

4 Y10-x=V6+x |2
1M0-x=6+x
-x-x=6-10

+2Xx =+4
4

X=§=2

5 V3x-2 =V8x |2
3x-2=8x
3x-8x=2
-bx=2
2

X=—g

1.9.4 Exponentialgleichungen

1 =102%-3

[g

(SN

lgg =1g(102-3)
lg5=(2x-3)-1g10 mit Ig10=1

2x—3:|g%
2x:|g%+3
Ig2+3
x=23""_ 1562
i
2 k=A-efx
Ea
e”":% [ In
E, k
R-x_ln(Z) B E
E, =R-x-|n(—); x=——23 _
: A R-In(kX)
3 3.e0%x=17  |In

In(3-e7925%) =In17

In3 +Ine %25 =n17
In3+(-0,25x) - Ine=1In17
IN3-0,25x=1n17
-0,25x=1In17-1n3

mit

Ine=1

In17-In3 _ _2,833-1,097

X=- 0.25 0,25 ~ -6,944
4 ex=3 = 43x [In
In(eX=3) =In(43%x)
(x-3)-Ine=3x-In4 mit Ine=1
x-3-3x-In4=0
x(1-3-In4) =3
x=—3 3 ~-0,950

1-3Ind ~1-3-1,386
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