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1 Technische Mathematik n

1.2  Grundrechnungsarten E
z
121 Zahlen, Addition und Subtraktion 2
10/1.  a) 3+7)+1=3+(7+1)=B+1)+7 =3+ (1+7) = §
M0 +1=3+ 8 = 4 +7=3+ 8 =1 =
b) (11+9)-5=1+(9-5)=(11-5)+9 = 11+ (-5+9) =
20 -5=M+ 4 = 6 +9=1+ 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) (M+14)+(16+19) = M1 +(14+16)+19 =
(1M +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 + 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) ba+6x+4a+3b+4x = ba+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

647 -123-79 + 68 -37-21 + 67 -20

1.2.2 Multiplikation und Division

1/1. 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

1/2. a) 8- (-5b) = -40b b)4b - (-e) = -4be ¢) (-10a) - (-12x) = 120ax
d) (-n)-(-m)-(-x) = -nmx e) (-2x)-3y-(-42) = 24xyz f) 0,5x-(-0,3y) -4 = -0,6xy
g)40:(-8) = -5 h) (-63¢): (-9) = 7¢ i) (24:4):2 =3
j) [24:(-4)]:2 = -3 k) [(-24):(-4)]:2 =3 1) [(-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



11/4. a) 25-12+15-25-2-25 =25-(12+15-2) = 25-25 = 625
n 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) 6bx-2bx-15bx = bx-(6-2-15) = -12bx

f) am+ bm-cm+zm = m-(a+ b-c+2)

Technische Mathematik

gl (a+b)-x+(a+b)-y=(a+h):-(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 Briichen

1 3 3 1-35 3:-10 3-4 35-30-12 7 1
1211, @) 3-94"35 =235 14-10 354 - 140 =~740 - "0 - "90°
9 1 17 2 9:6 1-2 17-3 2-12 54-2-51+24 25
b)4-22"28%7 =146 422 2831712 84 = gg = 0298
5 9 _3 .24 _ 105 _ 121,66 _ 55 _
c)g-ﬁ—ﬁ—0,214 d) 18'£_ 2 = 26,25 e) 27'45_18_3'056
7 7 7-12 1 1 20
12/2. a)l+l_4+3_ 7 =12 b)@_m_7—2,857
3 4 12 4 5 20
-22 22 -22-72 104gim _ 4l
T 5 920 -1 - 9 T30gm = 5
8 18 72
e) 28ef _ 1 f) -68kmr _ 2m
-84ef ~ 3 -102kr ~ 3
1 1 e+d 6 1 6s-t 3 2 3c+2a
123 al g+g =g bl -5 = e ° 26*bc = abe
15 7 151-3ki + 7k 3 12 3w+ 12v-15uvw 3 (w+ 4v-5uvw)
d)>-3+2 = X720 TIR g 24 2 _15= =
k l kil uv  uw uvw uvw
2f g bh _ 4fs+3gr-30h
12/4. a) E_‘I’z s = 76"5
b) 5 g, 5 _ 30bl-36abk+3h+10bl _ 40bi-36abk+3h
6a 12ab "~ 18a ~ 36ab B 36ab
o Bab 57 _ 3b q) 32b .20ab _ 32b-49d _ 56
38cd 48a =~ 16cd 21cd” 49d ~ 21cd-20ab ~ 15ac
12/5. @) 8X=30.5x=25 _ (6x-30)-(20y-4) _ 24-(x=5)(By~1) _3-(5y-1)

8 "20y-4 8- (5x-25) 40 - (x—5) 5
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1.4.1

13/1.

13/2.

13/3.

13/4.

13/5.

13/6.

13/7.

13/8.

13/9.

1-6v 36v-6 _ (1-6v)-(8-56s) _

-(6v-1)-8-(1-7s) _ 2

b) T4s-2 8-56s - (145-2)- (36v-6) -2(1-7s)-6-(6v-1) 3
1 1 _ __mn 15a+10 _ 5-(3a+2) _

© 5 3=2n+3m -2n+3m 93 1 - 3242 - 102

m n mn 2 a 2a

Potenzen und Wurzeln

Potenzen

a) x5 b) bZ**2  ¢) 10> d) 7d? e) 3x3.yb f) 27

a) a’+2a+1 b) 16y?>-40y+25 ¢) 9+ 12b+ 4b?

d) x? + 2xy + y? e) x2-2xy+y? f) 4r2 + 12rs + 9s?

a) (a+ b)-(a+ b) = a%+2ab+ b?

c) (a+b)-(a+b)-(a+b) = a®+3a’b+3ab%+b?
d) (a-b)-(a-b) (a-b) = a®-3a%b + 3ab? - b®
e) (a+b)-(a+b)-(a+b)-(a+b) = a*+4a°h + 6a?b? + 4ab® + b*
f) (a-b)-(a-b)-(a-b)-(a-b) = a*-4a°b + 6a’b? - 4ab® + b*

b) (a—b)-(a-b) = a®-2ab + b?

a) 4t b) 125 o) 16y2 4 o) 25— 10x+ x?

9 8b3 49x2 X2+ 2x+1 25 + 10x + x?
a) x'° b) y® c) 10% d) 2% e) 10%+2 f) 2%v-6
a) 9; 900; 90000 b) 64; 6400; 640000; 64000000
c) 49; 0,49; 0,0049 d) 81; 0,81; 0,0081; 0,000081
e) 8; 8000; 8000000 f) 0,125; 125; 125000; 125000000
g) - 1000; -0,001 h) -64; -0,064; —0,000064
a)4-102.5-102=20-10" = 2 b) 35-10°%-6-10* = 210 - 10" = 2100 = 2,1-
c) 48-10°-75-10* = 3600- 10" = 360 d) 24-10°-15-10% = 360- 10 = 36- 107
e) 16-10°-45-10° = 720- 102 = 7,2 f) 6-10%(12-10%) = 0,56-10" = 50-107®
g) 48-10"(16-10% = 3-10°° h) 20 -107% (5,5 - 10%) = 3,6364 - 10°°
i) 72-10%(36-10%) = 2-10° j) 42-10%(35-10% = 12-10°°
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
a) 480(())’(())(-5500 _48: ;931-0§2- 19” _ 40107

—1

b) 345%05)0-005 _ 34 15())3' 1 24- 107 _ 34.107 = 0,34
¢ 10é%%7()8- .0%%2055 = 7? 3 .1:); : 2: '1:)(—);3 =30-10°
4) 56000:0,005 _ 56 10°-5-10° _ o 10

35000 35. 103

103
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n 1.4.2 Wurzeln

3
" 14/1. a)a® b b o) x* d k¥ e 9-yz fl8-b2 g)4- as
5
€ 2 2 2
o 4da 2a-c 16q m 3d° 4x
£ w2 an b ST ool d g e 0%
=
2 14/3. a) 2 6,32; 20; 63,2; 200 b) 2,65; 8,37; 26,5; 83,7; 265
< c) 30; 9,49; 3; 0,949; 0,3; 0,0949 d) 22,4; 707, 2,24; 0,707; 0,224; 0,0707
3
'_

14/4. a)8; 25; 32; 4, 9 b) 300; (60-10%)"° = 400; (169 -107%)"? = 0,013

14/5.  a) \Ju?+v? = /82462 = \/64+36 = /100 = 10

b) /102 + 75% = /100 + 56,25 = /156,25 = 12,5

c) /0,282 + 0,362 = 1/0,2304 + 0,1296 = {/0,3600 = 0,60
14/6.  a) 18- /ab b) 2-1/2-26x = 10-\/2x

2 8 3 148 /16 - 3 1
0)90' §'§'§—90' 5—4—90- W—‘IZO'\/;

4 3¢ 2-4 3|nab 3/abn

14/7. a)7-\/; b)3.T. T_8. =
Sxy 30 _ 1, fox dax
° VB0 ox =2 VY d % 20"‘\/;

14/8. a) y/b b) ¥y c) a+b d) 4/m

a’b 27m 4 |x+2y 5n
e et b) “gn V5\az2e ¥ 3m

1.5 Logarithmen

1.51 Rechnen mit Logarithmen

15/1. a) 5 4; 3,2, 1, 0; -1 b) 4,7; 3,7; 2,7; 1,7, 0,7; -0,3; -1,3; -2,3
c) 44; 34; 24; 14; 04; -0,6; -1,6 d) 41; 31; 2,1; 1,1; 0,1; -0,9; -1,9
15/2.  a) Ig 250 + Ig 320 = 4,903; Ig (250 - 320) = Ig 80000 = 4,903; 10*°°® = 80000;
In 250 +In 320 = 11,29; In (250 - 320) = In 80000 = 11,29; e™?* = 80000

b) Ig 25 + 1g 32 = 2,903; Ig (25 - 32) = Ig 800 = 2,903; 10293 = 800;
In 25 +In 32 = 6,685; In(25-32) = In 800 = 6,685; e%85 = 800

c) lg45+1g80 = 2556, Ig(4,5-80) = Ig 360 = 2,556; 10%5% = 360;
IN45+In80 = 5,886; In(4,5-80) = In 360 = 5,886; e>88¢ = 360

d)1g 0,45 + Ig 8 = 0,556; Ig (0,45 - 8) = Ig 3,6 = 0,556; 1095%6 = 3,6;
In0,45 +1n 8 = 1,281; In(0,45-8) = In3,6 = 1,281; e'?® = 36
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15/3.

1.5.2

16/1.

16/2.

16/3.

a) Ig 18,52 = 1,2676;
b) Ig 4,6416 = 0,6667;

c) In 63,00 = 4,143;

d) In 23,68 = 3,1646;
e) g 0,6817 = -0,1664;
f) In0,1597 = -1,8346;

Logarithmische MaRBstébe

W HW HWWN WN NW

197 = 1,2676;
2
119 10 = 5 = 0,6667;
-In 500 = 4,143;
-In 68 = 3,1646;

-lg 0,6 = -0,1664;

-In 0,047 = -1,8346;

10"2676 = 18,52

1006667 — 4,6419

e*14% = 2,718%'%% = 62,99
e3,1646 — 2,7183’1646 — 23,68
10701684 ~ 0,6817

e 18%8 — 0,1597

10-2 10-1

I = 10 pA bis 100 pA

IinpA | 10 | 20

30

50 100

UinV | 0,51 | 0,54

0,56

058 | 0,6

100

HA

50

| /

20 /

10 /

05 0,52 0,54 0,56 058 V 06
U —=—
Bild zu 16/2.
a) 70A b) 120 A c) 150 A d) 180 A

104
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n 1.6  Gleichungen und Formeln

s 1.6.1  Arbeiten mit Gleichungen
[}
N
g 1h9/1. a) x=44-17 =27 x=27+5 = 32; b)3x=12=> x=4;, 7x =14 => x=2
oben
2 c)2x=2=x=1 bx=-15 = x=-3
2
£ 1b9/2. a)3y=45=>y=15 5y=13-15= y=39
(0] oben
= 3y 5 _ 5. 5 By 7 _21 4y 2 _ 3
bl =z=v= v¥=3 O3 33V 3% 357V
1b9/3. a)x+7=10=>x=3;, 8-x=6=>x=2
oben
b) 5x+4 =24 = x = 4 7+52X=7=>7+2x=35=>x=14
2 _ 2x+3 3., 5_7-2x _ o1 __2
c)g— 5 =>12—10X+15=>X——ﬁ, §—T=>25—21 6x > x = 3
2 422
19/4. a)z2 =16 =>2z=%4;, — =16 => z = *6
oben 9
2
b) 22 = 25 = z = #5; i=27:z=¢§
2 _ 2 _ — ‘IE- 3_z - 4+3
c) 75z2° =180 = 5z° =12 > z= % 5 42_3=>z_12
1 _2+3 6. 1 _1+2 _
LN EES i A Al
1 6+4 3. 1_10-9 _
bl =5 2 V=% x="25 > x=2
2 5-3 .M _15-4 _
C)E—T:Z—‘Is, 7 10 =>Z—10
1T 1 1 1 1T 1 1 1
d))—(—g—z——ﬁix——zo, )—(—ﬁ—g— ﬁ=>x——10
1T 1 1 1 1T 1 1 5 14
o x=3"6 g~ *X=8 =7 3=u>X="%
3 2 3 1 4 2 5 17 16
=5 00> %="% 5x=572-"20~*="17
19/6. a) 36-15z = 100-25z = 10z = 64 = z = 6,4
oben
b) 52+ 1056 = 63-92z > 14z = -42 => z = -3
c) 5z+120 = 126-7z2=> 12z=6 => z= 05
19/7. a) x2 =16 = x = *4 b) x2 = 100 = x = +10

oben

c) 4x? = 64 = x> = 16 = x = *4 d 27x2 =12 =2 9x? =4 = x ==

wWIN

19/8. a)x=1In50=391; x=In5=1609 b) x=1In2=20,693, x=1In0,2 =-1,61
e ¢) x=In10=230; 2x=In10 = x=05:In10 = 1,15
d)02x=In8=> x=5-In8=104; 04x=1In8 = x=25-In8 = 5,20
19/9. a)-x=Ind=> x=-n4=-139 -x=1In16 = x=-In16 = -2,77
e b)-x2=In3 2> x=-2-In3=-220;, -x2=In9=> x=-2-In9 =-4,39
c)2=4-(1-¢) =>1-e®=05=-x8=1In05 = x =555

d)63=1-(1-e*) = 1-e* =063 = -x/3=1n0,37 = x = 2,98
12



1.6.2

19/1.

unten

19/2.

unten

19/3.

unten

19/4.

unten

19/5.

unten

19/6.

unten

19/7.

unten

19/8.

unten

19/9.

unten

1.6.3

20/1.

oben

20/2.

oben

20/3.

oben

1.6.4

20/1.

unten

20/2.

unten

20/3.

unten

Arbeiten mit Formeln
P M w U
a)V—? b)F—T c)P——t d)H—7
s P m u
e v== flw=1 go=7 h) d ==
% v _ U X
alh=r7 bl n =+ © B=177 dL=5"%

a)U,=U-U, b)U=U+U ¢ ty=t-At d) R = R-R,

ajQ=1-t b) U=R-1 c)ﬂ:% d)F:%
/ F.s w- L 2[-1
QA= ¢ ) Q=—7 9 R="5 WA= R
2w _ U? _]Q Oy
a) U= == b)L_w o c)I_\/; d U= @-C
2 _ p2 T -1
a) X_= JZ2_F b) L= o fo = VI-1u,
4n* - C
a)Ri=U01_U b) n=PtFn_ Riq g F1=F2 V_P_FZ__C
_ 1 _CZ'C _RZIR _M— g—
oG- MR- A U
G
BR =Bt e Us Uy R fusYatBrR) g (R
2 2
A o U _ U, Iy _ _wr _ t
a) o= 20> t=rn () = —7n (g bl T =" = T = o

o) l-e"=1-ip = e =

Verhéltnisgleichungen, Dreisatzrechnen

25 Stiick 2 12 € = 6 Stiick 22,88 €
2,25kg250m = 1,44kg£32m

5 Leuchten £ 240 h = 3 Leuchten £ 400 h

Verhéltnisgleichungen, Prozentrechnen

(100-25)% £254€ = 100% = 72 €
100% £ 400V = +2,5% 2 +10V

80% 2 84 Ah = 100% 2 105 Ah

13

Technische Mathematik



Technische Mathematik

1.7  Funktionen

22/1. a)t =16h = U = N5V 22/5. a) b)

b) U, = 12V = t, = 12h UinV 0 | 1020 30] 40 | 50 | 60
22/2. a) P, =50W= 75, ~ 05 Iin A 0 |05|10(15]|20]|25]|3,0
b) #, = 0,75 = P, = 150W ¢) d)
¢, =07 = Py =100W 3.0
P,, = 200W T A
2,0
22/3. a)l,=0A = U, =45V !
I, =05A = U, = 35V 10
b) U, = 3,7V= I, = 0,4A
Uy = 25V= I, = 0,96A 0020 0 v e
AU _ 25V-45V v—=
¢ R=A7 =096A_0A Bild zu 22/5. ¢) d)
R=‘—2,1%‘=2,1% oy
e Uy =25V = I, = 1,25A; I = 5= = 1,25A
22/4. a)t =10s = Ug = 30V 0 s AL _30A _ oA
t, =20s = Ug = 43V e19uNg = X7 T B0V - 0V
b) Ug = 0,63-60V = 378V
U = 378V = t, = 155
©22/6. a) b)e) [ 3
IinA | 0]020]040]0600,80] 1,0 | 1,2 v
UinV | 0042085 1,25]1,65] 205250 t 21‘; 4
: e
Yo v
0,5 r/
00 02040608 A 12
[ ——
Bild zu 22/6. b) ¢)

. AU,
d) Steigung = A—Il =30A

\"
= 2,05K =2,05Q

1.8 Rechnen am Dreieck

1.8.1 Satz des Pythagoras

23/1.  a) ¢ = /(34 cm)? + (47 cm)? = 58,0 cm b) a = /(76 cm)? - (53 cm)? = 54,5 cm

¢) b = /(41 cm)?- (27 cm)? = 30,9 cm d) a=1(23m)?2-(0,92m)? = 211 m

e) b = /(3.4 cm)?- (0,86 cm)? = 3,29 cm

23/2. 1 = /(320 mm)?+ (290 mm)? = 432 mm

23/3. s, = /(650 mm)?+ (500 mm)? = 820 mm; s, = /(500 mm)?— (400 mm)? = 300 mm

2 2
23/4. s = <§> + <g> = g 2 =35mm-1,414 = 49,5 mm



)

23/6. U= \/U2+U% = 1/(208V)? + (98V)? = 230V

23/7. I, = \I*-12 = /3,62 A2-22A? = 3A

1.8.2 Winkelfunktionen

2 2
2
= <2> —(9> = %:%ﬁ:s:f’ VY3 = 24mm - 1,732 = 41,6 mm

24/1. | Teil a b c d e f g h i
bin mm 79,5 26,5 86,6 45 32 21 44 63 50
ain mm 42,3 33,9 50,0 779 24 66,8 33 84 50
cin mm 90 43 100 90 40 70 55 105 70,7
pin®° 62 38 60 30 53,1 175 53,1 36,9 45
ain® 28 52 30 60 36,9 72,5 36,9 53,1 45

24/2. s=45m/cos25° =45m/0906 =497m; h=45m-tan25° = 45m-0,466 = 2,1 m

24/3. a=s/tana = 2,7 mm/tan 25° = 5,79 mm

24/4. tana = s/a=35mm/8mm = 0438 = a = 23,63° = 23° 37’

24/5. 1
I
1
| .
[ 1
I
[ 1
Lange der |||
Leiter: [ =5m [ III
I
[ 1
I
[ 1
I
|||
b 1
I
[ 1
I
[ 1
I
1
I
1
I
[ 1
I
[ 1
I
S [ 1
I
]
7
a
Bild zu 24/5.
a)cosa:?:}a=l-cosa=5m-cos70°=1,71m
b)sina:?ﬁ»b=l-sina=5m-sin70°=4,7m

Technische Mathematik
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b MTm
n 24/6. a) tana = 2= T00m - o0,n
a = 6,28°

b)cosa=?=> B

b="m

a=1-cosa =600m:-cos6,28° = 596,4 m

a=100m
¢) b=y?-a? = 6002m?-596,42m? = 656m |

Technische Mathematik

a

Bild zu 24/6.
1.8.3 Winkel im Grad- und BogenmaR
25/1. Teil a b c d e f g h i
pgin® 16 48 70 140 20,1 43,0 773 178 258
fginrad 0,279 | 0,834 | 1,222 | 2,443 | 0,351 0,75 1,35 3N 4,5
25/2. Teil a b c d e f g h i
@in® 360 270 180 90 120 60 30 45 15
@ inrad 2.t [3-7/2 T n/2 |(2-w/3| =/3 ©t/6 n/4 w/12
60’ . ’
25/3. a) 5,5° = 5°+0,5° = 5°+0,5°- 7o = 5°+ 30" = 5°30
o o o o o 60' o r o r ’ o I ’ 60"
b) 3,28° = 3°+ 0,28 =3+0,28-1°=3 +16,8 = 3°+16"+0,8 = 3°+16"+0,8" - 7=
= 3°+16" +48" = 3°16"48"
¢) 15,563° = 15°+0,53° = 15°+0,53° - 61(: = 15°+31,8 = 15°+31"+0,8 =
=15°+31"+0,8" - 6_?, = 15°+ 31"+ 48" = 15°31'48"
25/4. a) 10°24’ = 10° + 24’ - E;IO' = 10°+0,4° = 10,4°

1
60"
= 7°+0,09° = 7,09°

b) 7°5'24" = 7°+5' + 24" = 7°+5' +24" -
1
60’
c¢) 50°25'30” = 50° + 25" + 30" = 50° + 25" + 30" -
10
60’

=7°+5"+04 =7°+54" =

=7°+54" -

1
507
= 50° + 0,425° = 50,425°

= 50°+25"+0,6" = 60°+25,6' =

50° + 25,5" -
16




18.4

26/1.

26/2.

26/3.

26/4.

® 26/5.

Rechnen am beliebigen Dreieck

Teil a b c d e f g

a 40 mm 84,3 mm | 73,4 mm 36m 55 cm 40 cm 6,0 cm

b 75,2 mm 55 mm 82,9 mm 556m 35cm 70 cm 4,0 cm

c 78,8 mm | 74,1 mm 90 mm 5,98 m 78,6 cm 50 cm 4,8cm

a 30° 80° 50° 35,2° 373° 34,04° 85,5°

B 70° 40° 60° 64,8° 22,7° 101,5° 41,6°

y 80° 60° 70° 80° 120° 44 4° 52,9°
45° o

a=pf= - = 22,5

y = 180°-a—-f = 180°-22,5°-22,5° = 135°

F_siny sin p sin 22,5° Mestab: Tem = 1

ﬁ=sinﬂ:>F1=F'siny= kN - Sin 1350 = 27 kN

W/
\!/F=5kN£5(rn

Bild zu 26/2.

Fi=Fy=27cm227kN

a=1(20mP2+(1,5m)2-2-20m-1,5m-cos 120° = 3,04 m
h =20m:-sin(180°-120°) = 2,0 m -sin 60° = 1,73 m

Bild zu 26/4.

e = ya?+b?-2ab-cos a = \/(0,8m)*+ (0,5m)*~2-0,8 m - 0,5 m - cos 97° = 0,99 m

sina _ e . [ 05m . o _ _ ano
Sinﬂ—B:smﬁ_E-sma_m sin 97° = 0,56013 = f = 30
f
sinﬁ:%:}f=Za-sinﬁ=2-0,8m-sin30°=0,8m
1,6m _16m _ . _ sind40°
b_cos (90° - 25° - 40°) ~ cos 25° 177 e = o b=269m

¢ =16m-tan(90°-25° -1,6 m-tan (90° - 25°-40°) = 1,6 m - (tan 65° —tan 25°) = 2,69 m

Technische Mathematik
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y b

= 2 S
T
=
[
E c
©
2 .
Y Bild zu 26/6.
<
2
-FCJ y = 180°-a - f = 180°-30°-20° = 130°
O
. Module im Querformat angeordnet:
s!nﬂ _ b =~ o= b-.smy _ 560 mm - sin 130 = 1254 mm
siny ¢ sin f sin 20°
g = &M _ 8000mm _ oo & nModule

a ~ 1200 mm

= 10m _10000mm _ .97 Apstinde = n_ = 8 Reihen
c 1254 mm

my, = ng-n_=6-8 = 48 Module
A=ny-a-b=54-12m-0,56m = 32,26 m?
Module im Hochformat angeordnet:

s!n p _a > c= a -.sm Y _ 1200 m.m - sin 130 — 268772 mm
siny ~ ¢ sin g sin 20°

ng = SL;“ = 850:00% = 14,3 = 14 Module

g = 10m _ 10000 mm _ 3,72 Abstande = n_ = 4 Reihen

¢~ 268772mm
my = ng-n. = 14-4 = 56 Module
A=ny-a-b=56-12m-056m = 3763 m?
Die Module miissen im Hochformat montiert werden.

1.9 Runden

27/1. a) 655,837 = 655,84; 655,8; 656; 0,66-10% 0,7-10°

b) 2174,95 = 2175,0; 2175; 2,17 -10% 2,2-10% 2-10°

c) 18,7484 = 18,748; 18,75; 18,7; 19; 0,02-10°

d) 5,68458 = 5,6846; 5,685 5,68; 57; 6

e) 0,963493 = 0,96349; 0,9635; 0,963; 0,96; 1

f) 0,748396 = 0,74840; 0,7484; 0,748; 0,75; 0,7

g) 98,3185 = 98,319; 98,32; 98,3; 98; 0,1-10°

h) 8,97946 = 8,9795; 8,979; 8,98, 9,0; 9

i) 0,479658 = 0,47966; 0,4797; 0,480; 048; 0,5

k) 0,0845853 = 0,084585; 0,08459; 0,0846; 0,085; 0,08

F= k-M _ 1% 23,86V
100 % 100 %

w, = M+ F=2386V+0,2386V = 24,0986V

w, = M-F=2386V-0,2386V = 23,621V

27/2. = 0,2386V

w, < gerundeter M < w,
23,621V < 24V < 24,0986V

18



27/3.

a)n=2

Xmin = 10; 0 = 10,49;

frnax = S22 100 % =

£ o= Emax. 9009 =

frax = WX 100 % =

£ = 2max. 100 % =

e
Xmin
Xmax = 99;
min Xmax
b) n=3
X = 100;
Xmin
Xmax = 999;
Xmax
c)n=4
Xpin = 1000;
fmax = eméx '
min
Xmax = 9999;
f.

max

o = 99,49;

o = 100,49;

o = 999,49;

o

100

o

%

e
win = 2225 100 %

-100% = 5%

-100% = 0,5%

u=29950 = e

-100 % = 0,5 %

u = 998,50 = ¢

u = 9998,50 = e

=05

u=9850 = e, =05

max = 0,5

=05

max

- 100 % = 0,05 %

u=99950 = e, =05
-100 % = 0,05 %

=05

max

100 % = 0,005 %
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2 Physikalische Grundlagen
n 21 \Vorsitze

28/1. a)10m; 0,075m; 1,2m; 6500 m
b) 200 dm; 18,8dm; 0,14 dm; 0,342 dm
¢) 300cm; 812cm; 1,72cm; 2,4cm
d) 1200 mm; 410 mm; 890 mm; 0,08 mm
e) 405 um; 5000 pm; 1625 pm
f) 53km; 0,625 km; 28,3 km

Physikalische
Grundlagen

28/2. a)1,8m% 0,12m?% 0,00089 m?
b) 190 dm? 0,0845 dm? 9,41 dm?
c) 8700 cm?, 1200 cm? 4,73 cm?
d) 1050000 mm?% 160000 mm?; 18400 mm?
28/3. a) 115-10°m3% 61-10°m% 12,4-10°m?
b) 130 - 10°dm?% 10753 dm3 4,210 dm?
c) 107 cm?;, 28,4-10°cm3% 5-10%cm3
d) 2000 mm?3; 15-10®* mm3; 127 - 10° mm?

28/4. a) 201,6 mil b) 295,3 mil ¢) 393,7 mil
28/5. a) 43,18 cm b) 53,34 cm c) 68,58 cm
28/6. a) Abstande: 4,233 mm; 3,175 mm
Léngen: 88,9 mm; 139,7 mm; 152,4 mm; 177,8 mm; 215,9 mm; 279,4 mm; 304,8 mm;
355,6 mm

b) 297 mm = 11,69 in~x 12in

2.2 Kreisumfang, gestreckte Lange

29/1. a) 56,55 mm b) 5,0 mm c) 138,2 mm d) 2,70cm
e) 80,11 cm f) 0,205 m g) 1,21 m

29/2. u, =mnn-d, =mn-(140 mm + 16 mm) = 490,1 mm

D;d _ 250 mmJZrZOS mm _ 2275 mm

d, n=2275mm-n = 7147 mm = 715 mm

29/3. d,

<
3
1l

29/4. a)u=n-d=7n-750mm = 2356 mm; u, = n-D = n-1600 mm = 5027 mm
_ D-d _ 1600 mm -750 mm

b) h 5 5 = 425 mm
¢) d, = D;—d - 1600 mm2+750 mm _ 1175 mm
29/5. L="'T"'m+2-11+"'§’m?+2-12 ="'45%+2-10mm+”'15%+2-10mm

134 mm
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