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1 Rechnen mit Zahlen

11 Grundgesetze

111 Vertauschungsgesetz,
Verbindungsgesetz,
Verteilungsgesetz

Seite 10

1 a)3-5+8-1=3+8-5-1=11-6=5
b)6+12-10-3=12+6-3-10=18-13=5
c)2-4+5-9=2+5-4-9=7-13=-6
d)8-7+5=8+5-7=13-7=6

2 a)7-3-2+8=7+8-3-2=15-5=10
b)5-2+3-1=5+3-2-1=8-3=5
c)9-2+7=9+7-2=16-2=14
d)3-1-5+23=3+23-1-5=26-6=20

3 a)(-3)-2-2=2-(-3)-2=2-2-(-3)=4-(-3)=-12
b)2 - (-5) - (-3) =(-3) - (-5) - 2=15-2=30
€)2:3-(-7)=(-7)-3:2=(-7) - 6 =-42
d)3-(-2)-9=(-2)-3-9=(-2)-27=-54

4 a)(-8)-4-2=(-8) 8=-64
b)3 - (-5)-(-3)=(-5)-(-3)-3=15-3=45
€)2-5-(-2)=(-2)-2-5=(-2)-10=-20
d)6-(-1)-1=-6

5 a)6+2+4=6+(2+4)=6+6=12
b)-3+2-5=(-3-5)+2=-8+2=-6
c)3-8+11=(3+11)-8=14-8=6
d)8+2-4=(8+2)-4=10-4=6

6 a)5+4+3=(5+3)+4=8+4=12
b)4+2-3=(4+2)-3=6-3=3
c)3-9+6=(3+6)-9=9-9=0
d)8+2-4=(8+2)-4=10-4=6

7 a)3:5-4=3-(5-4)=3(5-4)=3-20=60
b)(-3)-5:2=(5-2)(-3) =10(-3) =~

1 4
23 T
83)642:6(42):68:48
b)(-2)-4-3=(4-3)(-2) =12(-2) =—
9 a)3(5+2)=3-7=21
b)5(7-4)=5-3=15
10 a)4(8+3)=4-11=44
b)3(5-2)=3:-3=9
1 a) (-2)(7+5)=(-2)12=-24
b)3(7-6+1)=3-2=6

c) (-6)(8-3)=(-6)-5=-30

d) (-5)(6 - 14) = (-5)(-8) = 40

12 a) (-7)(8-6)=(-7)2=-14
b)5(9-5-4)=5-0=0

c) (-4)(6-2)=(-4)-4=-16

d) (-9)(8 - 12) = (-9)(-4) = 36

1.1.2 Bruchrechnen
Seite 11
65 _ 144 _
1 a)—— b) 16 =9
-96 48 _

c) —— 2 =-24 d)_—3_ 16
27 _ 169 _
-144

g)_12 12
88 __ 136

2 a)= =-8 b) 22
64 156

c)% —4 d)ﬁ —13
-81 171

e) — 5 =9 )_19 -9
-232
) =557 =29
1.2,.5_15+24+50 _89 _ .29

3 al*5*6™ 60 60 60
3.2 .7 _18-4+7_21_17
b)s-15*30= 30 ~30-10

) L_-MN_8 .3 35-44-64+45_-28__ 7
24 30 15 8 120 120 30

)

©
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1 4
23 %
1,3,1_6+9+2_17 5
4 Al yteT 12 T12T 12
b)5_5 , 5 _30-1045_25
8 24" a8 a8 a8
) 17_7,11_1_34-28+33-9_30_5
18 91274 36 366
2 ,_2-8_16
5 alg3'8=%3 =53
b)5.3_5:4_20
7°4°7-3°21
8 .2_8.7_8
¢ 15215715
4 5.2 _5:13_65
31°13°31-2 62
5.,3_61.18_61-5_305_, 53
€87 3= =T 5= 126~ 2126
5 ,_5.7_35
6 a5 7= =5
3/5_3-9 27
b)ﬁ/§ 1.5 55
2 ,3_2 17_34
¢ 452751 7 =105
d)l/§_ﬁ=375=i
75/5=75.8 600 120
4/,5 _4/96_4-13_ 13 _ 13
e)9/713‘9/13 9.969-24 21
3_ 4 _ 096~
7 a)l-06 b) 1% = 0,26 ~ 0,267
12 _ 35 a
¢) 75 = 0,096 d) 32 = 0,63 ~ 0,636
154 _
_25 _1 _875 _7
8 2)0,25=2> -7 b) 0,875 = 275 -7
_ 123 5 _,1
¢)1,23=123 d)2,05=2-2-=2.1
_ 75 _ 3
€) 0,0075 = 45566 = 200
5 5|(,2 5|_15-10 48-25
o aZ-5/125-21="% T
_5.23_ 23 _23
18°20-18-4_ 72
4 1| (1, ,5|_96-65 66+55
b)(4§ 3] (25”6)‘ 20 30
_31-121_3751 _151
=720-30 ~ 600 ~ 600

10

1 Rechnen mit Zahlen

10 a)(8l-62|[[35+22)-

_111-45 _ 999
40283 2264

376 - 265 / 175 + 108
40 45

5_43 1) 1_54_
b)(4 63+3 (6 2 18)
=37—54+28_760—336—135

8 120
_11-120 _11-15 _ 165
8-289 289 289

1.2 Potenzen
1.21 Zehnerpotenzen
1.2.1.1 Werte der Zehnerpotenzen

Seite 12

1 a)10*4=10-10-10-10
b)10" =1
¢)10*3=10-10-10
d) 1076 = LLLLLL

2 a)102=5-%
b) 10+5 =10 - 10 -

= 1 1 1 1 1 1 1

) 107 =555 6 76" 76" 70" 70
d)10"8=10-10-10-10-10-10- 10 - 10

3 a) 10°= 1000000 b) 10-2 = 0,001
¢) 102 =0,01 d) 10~° = 0,000000001
4 a)107"=0, b) 10°=1
¢) 1076 = 0,000001 d) 108 = 100000000
5 a)$=106 b)W—1O‘7
©) 75 =10 d) Ly =107
6 a)#=103 b)12)0_10°
°)1Lo:~:=1°_3 cl)W 107
7 a)%ﬂ lu)W 01
c) %_3_ 1000 d)W=o,ooo1




1.2 Potenzen

1

8 a)—— =1000000 b) — = 10000
10-6 10-4

1 1
c)m=0,0’l d)W_S= 100000
9 a)24000=24-10%
b) 0,0023=2,3-1073
¢) 700000 =0,7 - 108
(Es gibt auch andere richtige Lésungen.)

10 a) 12000 =12 - 103
b)0,00012=1,2-10"*
¢) 340000 = 0,34 - 10°
(Es gibt auch andere richtige Losungen.)

1.2.1.2 Rechnen mit Zehnerpotenzen

Seite 13

1 a)10%+102-10°=1000000+100-1= 1000099
b) 1073+ 10" - 102 = 0,001 + 10 - 100 = -89,999
c) 106+ 10% +10%=10%+2 - 10%=1002000

2 a)102-10"-102=100-10-0,01 = 89,99

b) 1076 + 1077 + 10°
=0,000001 +0,0000001 +1=1,0000011

¢) 103+102-10"°=2-10"3-10"%=0,001999

3 a)10'®:10%=104
b) 106 - 10% = 10"
c) 10'2:106=10"2.108=10"8

4 a)10°:108=10°
b) 1027: 10" = 10'3
c) 1031076 =10-°

5 a)1072-10'2=10°
b) 102 - 106 = 103
c) 108 10°- 106 = 102

6 a)10°:10"2=10"2
b) 10" - 1076 =10"%
c) 1073-10%=108

a) 10-10° _ 10"
10-3-106 102

b)— ' =10-6.103=10-2= 0,001
106102

¢) 10°- (1062 _10%. 10-12
1079 102 10-"

=10"-10%=10%=10000

=102=100

1 4
,3% +
102-104 _ 1072
8 a) 107107 _ 107 _451_19
10-12. 109 1073
1073-10% _ .,
1072 -10° _ 4022100
b) 07108
-2 6)2 -2 .1012
c) 10~ (10) =10 10 =103=1000
103 - 104 107
42000500 _42-10%-5-102 _ o .07
A0 - .02 000
46000-0,5 _46-10%-5-10"" 2 _
b) 50000 - 5. 100 - 16107=046
0,0065-0,025 65-10"4-25-1073 -6
= =2 '1
®) 13000-0,0006 = 13.103.5.104 - 20" 1°
4200 0,007 _42-102-7-102 _ o , .0a
9 35000 - 35.100 o410
0,0035-620 _35-10"*-62-10' 2_
10 ) 007 = 310170 = 107107=01
0,007 -630 _7-1072-63-10" _ ;0 1n2_
P) 00008 - goqgd 90107 =4900
28000-0,4 _28-103-4-10""
= =4-10-3=0,004
©) 7600400 = 7.10%.4.102 07 =000
22-0,0004 22-4-10"*_, .o5_
A gag = Tgg ot =1 107°=000001
17 (28-102-2,6-10% - 4,47 - 7,6 - 1075 - 43 - 107
12,7 - 1073122 - 103
=1,89 - 109
12 (22,7 -10°-2,8-10%) - 343 10°°- 66 - 107

21,9-1072.12,2- 104
=19,0

1.2.2 Sonstige Potenzen mit ganzen

Exponenten
Seite 14
1 a)22=4 b) 2" =
c)20=1 d)2¢=2.2-2.2=16
2 a)8?=64 b)8'=8
c)8°=1 d)83=8-8-8=512
3 a)82+62=64+36=100b)82-83=85=32768
2.42-322_ 8% _(8\'_,a_
c) 82-42=322=1024 d)24_[2j =44 =256
4 a)162/82=22=4 b)42-43=45=1024

c) 43/44=4"1=0,25 d) (42)3 =45 = 4096

1

)

S

£
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32-6°% g0, 6_1.1_1
° )34-64_3 6 =967 54
102 63 _102-67" _ 300 _
MarerT s T 6
28.25 23 _,
)23 =24
42.63 (472 (6 12 (293 _ (17" _
6 a) 33'82_(§) (5) (E) (T) _(E) =2
34
b)1—54+38-3‘5=24+32=16+9=25
3_2_ 2
0)9—3 =9
7 a)(8%)%/64%= ((82))3 (82)° = 64° = 262144
b)36/(3-3-3)2=36/(3%)2=36/36=30=1
3
8 )(Zf 224) (7-21)2=72.22=49.4 =196
b)(7 _3,52\)‘1= 73.22 _ 73.22
L 73.22 | -3,562 233,53-3,52
73 . 22 23.3,53. 22

T3,52(28.35-1) 3,5%2%-35-1)
25.35 _ 32-35 _112
23-3,5—1

~8-35-1" 27

9 28=256

10 z=27 =128 = Zahlen 0 bis 127

11 220:22=2'8=262144 Adressen sind wahlbar;
z=2"8.23=221=2097152

1.3 Rechnen mit Wurzeln

Seite 15

1 a)V49 =7 b) V2500 =50
c) V144 =12 d) V1600 = 40

2 a)\V6a=8 b) V3600 = 60
c)V81=9 d) V900 = 30

3 a) V4240 =65,12
¢) V455870 = 675,2

b) V68775 = 262,2
d) V30428 =174,4

b) V41433 = 203,6
d) V3422 = 58,49

4 a)\6540 = 80,87
c) V867654 = 931,5

12

1 Rechnen mit Zahlen

5 a)V32+52=19+25 =134 =5,831

b) V3,52 + 4,22 = /12,25 + 17,64 = 129,89 = 5,468
¢) V22 + 2,52 =4 + 6,25 =10,25 = 3,202

6 a)\52+22=\25+4=129=5,385

b) /4,22 + 5,32 =\17,64 + 28,09 = /45,73 = 6,763
¢) 2,562 + 32 =16,25 + 9 =/15,25 = 3,905

7 a)V3:-V5=V3-5=y15=3,873
b) V6 - V17 = 102 = 4,672
c)V16:1V4 =\V16:4=V4 =2
3 3_ 3, 3
d)V35:16=135:5=17=1,913
1,3 — P
e) (V5 P =(52) =57 =53 = y125 = 11,18
f) V64 =642 =647 =V6a =26 = 2
8 a)V5.17=16-7=135=5,916
b) V8 - V32 = 18- 32 = 1256 = 6,35
¢) V25 : V5 =25/5 =\5 = 2,236
3 3. 3, 3 _
d) V64 :1V8=V64:8=V8=2
-3 ( 13 3 =
e) (V7P =(72] =72 =\73 = V343 = 18,52
. 1 1 —
f) 17256 = (2567 ) = 256° = V256 = {28 = 2

1.4 Logarithmen

1.4.1 Rechenregeln, natiirlicher und

binarer Logarithmus

Seite 16

1 a)ln12=2,4849
c¢) In47 = 3,8501
e) In96 =4,5643

b)In24 =3,1781
d) In86 =4,4543

2 a)ln35=3,5553
c) In56 = 4,0254
e) In89 =4,4886

b) In21 =3,0445
d)In75=4,3175

3 a)lb12=3,3219-1,0792 = 3,6849
b) Ib35 =3,3219 - 1,56441 =5,1292
c)lb2=1,da2"=




1.4 Logarithmen

10

d)Ib8=3,3219 -

0,9031=3

(oder: 1b8=3,da2%=8)

e) Ib65 =3,3219 - 1,8129 = 6,0223

a) Ib5=3,3219 -
b) Ib33 =3,3219 - 1,5185 = 5,0444
c)Ib7=3,3219 -
d) Ib69 = 3,3219 - 1,8388 = 6,1085
e) b6 =3,3219 -

a) Inx=2,3026 -
b) Inx=2,3026 -
c¢) Inx=2,3026 -
d) Inx=2,3026 -

a) Inx=2,3026 -
b) Inx=2,3026 -
c) Inx=2,3026 -
d) Inx=2,3026 -

a)lgx=0,4343 -
b)lgx=0,4343 -
c) lgx=0,4343 -
d)lgx=0,4343 -

a)lgx=0,4343 -
b)Igx=0,4343 -
c) lgx=0,4343 -
d)lgx=0,4343 -

a)lbx=3,3219 -
b)Ibx=3,3219 -
c) Ibx=3,3219 -
d)Ibx=3,3219 -

a)lbx=3,3219 -
b)Ibx=3,3219 -
c) Ibx=3,3219 -
d)Ibx=3,3219 -

0,6990 = 2,3219

0,8451 =2,8073

0,7782 = 2,5849

0,3577 =0,8236
2,4689 = 5,6849
1,6643 = 3,8322
3,7712 = 8,6836

0,9934 = 2,2874
1,7832 = 4,1060
4,2231=9,7241
0,2121 =0,4884

3,4012 =1,4771
1,45 =0,6297

4,7274 = 2,0531
1,7918 =0,7782

0,3478 =0,1510
1,6094 = 0,6990
6,0162 = 2,6128
3,4012 =1,4771

1,6551 =5,4981
2,7681 = 9,1954
0,3324 =1,1042
0,7455 = 2,4765

0,0917 = 0,3046
2,6287 =8,7323
1,3424 = 4,4593
0,6800 = 2,2589

123

1.4.2 Zehnerlogarithmen

Seite 17

1

a) Ig15 = 1,1761
c) Iga1 = 1,6128
e) Ig87 = 1,9395

b) 1923 = 1,3617
d) 1986 = 1,9345

10°

2 a)lg26=1,4149 b) lg68 = 1,8325
c) lg77 =1,8865 d) lg96 =1,9823
e) lg240 =2,3802
3 a)lg0,5=0,6990-1 oder 9,6990 - 10
b)1g3,5 = 0,5441
c) 196,8 =0,8325
d)1g0,043=0,6335-2 oder 8,6335-10
4 a)lg0,7=0,8451-1 oder 9,8451-10
b)1g8,7 =0,9395
c) 195,925 =0,7727
d)1g0,0084 =0,9243 -3 oder 7,9243-10
5 ‘ Il \HHH‘ Il \\\HH‘ Il \HHH‘ Il \\\HH‘
100 =1 10 102 10° 10*
6 ‘ L \\\HH‘ L \\\HH‘ L \\\HH‘ L \\\HH‘ L \\\HH‘
100 =1 10 102 10° 10*
I e
7 L=l |9XA
-8cm - Ig%: 8cm - 0,69897 = 5,59¢m
=l 1lgX
8 =1l |9XA
=10cm - Ig (())I(())f]l =10cm - 0,60206 = 6,02cm
—_ . XE
9 I=lolg5
— Xe _ 03 _
= lip=1Ulg Xa = 9,54cm/lg 0,01 6,49cm
_ X X _ Ix
10 [X_110' IgX7A = IgTA—m
[ 6,23cm
= ng_m+lng_ 8om +1g0,05

=0,7788 + (0,6990 - 2)
=1,4778-2=0,4778 -1

= x=0,3

13

)

N

S

Rechnen mit Zahlen



1 34 + 1 Rechnen mit Zahlen
2 .

1.4.3 Logarithmische Darstellung,
Linearisieren

Seite 18 links

1 a) E=300Ix; I=200pA
b) E=40Ix; I=5uA

2 a)E=100Ix; I=8pA
b) E=20001x; I=80pA

3 a)f=1000Hz; 22V
b) f=500Hz; 16V

4 a)U=30V; f=2500Hz
b) U=5V; f=25Hz
1.5 Kehrwert, Prozentrechnen

Seite 18 rechts

1 a) 23,07 b) 55

2 a)5 b) 11,857 143
c) 2,6142857  d)9,3928571
e)-6,1714286 f) 0,1104571

3 2; 4; 8; 16; 32; 64; 128; 256; 512

4 a)4,05€ b) 9,45 €
c) 1215 € d) 17,55 €
e) 24,30 € f) 31,05 €

5 a)23535% b) 596,22 $

c)39,22% d) 658,98 $
e) 1961,25 $

6 a) 1,96l b) 17,641
c) 6,371 d) 27,931
e) 145,041

7 a)0,027778 b) 0,0678571 c) 0,125

8 a)0,09375 b)-0,075 c) 0,7666667
9 a)64,12 b) 622,08 €
10 a) 18,24N b) 125,8 m?

14




2 Rechnen mit GroRen

2.1 Begriffe beim Rechnen mit

GrofRRen

Seite 19
1 a) Spannung b) Stromstéarke
c¢) Zeit d) Lange

e) Widerstand

2 a)Volt b) Ampere
¢) Kilogramm d) Ohm
e) Sekunden
3 a) An einer Diode liegt eine Spannung von
1,5V.
b) Durch einen Schichtwiderstand flieRRt ein
Strom von 0,6 A
4 a) An einem Kondensator liegt eine Spannung

von 120V.
b) Durch eine Diode flieRt ein Strom von 0,2A.

2.2 Umrechnen der Einheiten

Seite 20 links

a) 44200mV = 44,2V b) 0,002A =2mA
¢) 220pV =0,00022V d) 88000pV =88mV

a) 7,05kV = 7050V

b) 880mQ = 0,880

c) 840pA =0,84mA

d) 825ns = 0,825 us = 0,000825ms

=0,000000825s
10'°Q = 10000MQ
820 - 10°Q = 820000 - 103Q = 820000kQ

8020A =8,02kA

18:1074VA=18-10"*W =18-10"mW = 1,8 mW

AmAV KV

2.3 Addition und Subtraktion

Seite 20 rechts

1 a)223V +1,1kV =0,223kV + 1,1kV = 1,323kV
b)0,38A + 400mA =0,78A
c) 1440 +0,12kQ = 264Q

2 a)2330mA+1,2A=3,53A

b)220mV + 0,3A =220mV + 0,3A
(Zusammenfassung ist nicht moglich!)

c) 27cm +1220mm
=270mm + 1220mm = 1490 mm

Seite 21 oben

3 a)220V-4800mV =220V -4,8V=215,2V
b)0,22A-120mA=0,1A
c) 320kQ- 1500Q = 318,5kQ

4 a)220V-1500mV =218,5V
b) 23mV - 2350V = 20,65 mV
c) 1500ms - 0,7s =800ms

5 a)25V+ 18V —-23A+25A—17V - 24A - 24V
=25V + 18V - 17V -24V + 25A - 23A - 24A
=25V -24V + 18V - 17V + 25A - 24A - 23A
=2V -22A

b) 660mV — 2,3A + 44V + 2,2A - 560mV
=660mV -560mV + 44V +2,2A - 2,3A
=100mV + 44V - 0,1A
=441V -0,1A

6 a)7ms-8mm +540A-320V-6ms+0,7cm
-40A +20V
=7ms-6ms +540A -40A-320V + 20V
+0,7cm-8mm
=1ms +500A-300V-1mm

b)22mV-3kQ+2,2A-25mV +2500Q-200mA
=22mV -25mV -3kQ+ 2,5kQ +2,2A-0,2A
=-3mV -0,5kQ + 2A

15
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2.4 Multiplikation und Division

Seite 21 rechts

1

16

a)6V-7A=42VA =42W

b)6mV :-7A =42mVA =42mW

c) 12mA - 2mV =24mV - mA = 24uVA = 24uW
d) 18kV - 2mA = 36VA =36 W

a)7mA -6V =42mVA =42mW
b)3kA-2mV =6VA=6W
c) 8kV - 2puA =16k uyVA = 16 mVA = 16 mW
d)3,5mV:-12uA=42m - uyVA

=42-10°W =42nW

3mVA -3 mVA _gV_gn
1.2mA-0,5A 0,6 mA?2 A
6 VA pMVA

2mV-2mA - " pvA

a)

b) =15

4

a)

42VA  _42VA _,

7mV -

3kA ™~ 21VA

36Q%
b) S5 = 6k

a)

b)

)24uVA 241078V

d)

a)

b)

c)

d)

22pAs _22.10"2As

=2-10%=2ns

MmA ™~ 11-103A

12mVA _5 10 _ 5 10-6A=2pA

6kV

108

=2-103V=2mV

12mA  12.1078

28mm —7m

4ms S
187
s -p- M _5 1 _20001
Imm s-mm ms S
3mA 1
=1,
2mAs 5
30kVA
=15MV
2mA 5
12m _10.m — 10M™ _ 10000k
1,2ps us




3 Rechnen mit Formeln

3.1 Umstellen von Formeln

Seite 22
_a’h a’h
a) V= 3 |-2 b) V= 3
2V_2a2h 3V =a2h
3
a’h  _ _ah
o V=272 |-(-6) d V=7
-6V =-2a%h _y==ah
3
a) R1+R2=% | + R

R1+R2+R3=%+R3

b) R1+Rz=% [+ R,

2R1+R2=%+R1

c)Ff1+Ff2=% [- R,
Ri=Y-FR
d) R1+R2=% | %
R1+R2+%_%+%
R1+R2+%= U;U3
a) )1(=a—b | Kehrwert

b) x2 = a2 + 2ab + b?
x%=(a+ b)? | Quadratwurzel
x;=a+b;, xp=—(a+b)

c)x—2y=§ | -2y

x=g+2y
d) 2U=3x+6y |-6y
2U -6y =3x |:3
2U -6y
x=""""

X _5a

c) v=3b | Kehrwert
y_3b :
X" ba |- x
_3bx
Y= 52

d) b=a+3y |-a

b-a=3y |:3
_b-a
=73
_(d+e)h )
A= |2
2A=(d+e)h |:(d+e)
_ 2A
h_d+e
_(F-Gh
V=t [-3
3V=(F-Gh |:(F-G)
_ 3V
h=F_¢
_d%nl .

a) V= a |-4
4V=d’nl |:ml
4V _ »
=9 IV
d=|4v

!l
b) v==LT g
12
12V = d®n [:m
12V_ | 3. Wurzel
_iha2v
d=\"

2n NABF
a U=="—-"2"=— -V2
) V2 R |
V2U=2n NABf

No 12U
2n ABf
4DN,
b) R=-"€ |.g
dZ
Rd? =4DNp  |:4Dp

_ Rad?
N= 4Dp

|:2nA§f
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18

9 a)ﬁz R [- R, b) =3 |-3
R R, R 3G=mh-nh |-mh
"R, 3G-mh=-nh | :=h

3G-mh
b)&=& | Kehrwert n==—"
e Fa h-3G
RZ R4 n=L
2 _T4 |- R h
Ry Rs
R2=Fi’1-R4 12 a) A=DNsmsn) |:(l+ m+n)
Rs 3
A _h |3
c)&=ﬁ |- R l+m+n 3
R, R, 4 = 3A
R3=R1R'R4 +m+n
2 b) A=g(l+m+n) |:g
d)ﬂ=& | Kehrwert 3A _lsmen [=(L+n)
Ao Ra 3A h
Ry Ry IR SS-(en)=m
M2 _14 - Ry
R, Ry m=34_1_n
R_RZ-R3 h
4 = R1
i_1,1 .1
Seite 23 13 R-R'R "R
1_1 1
-5 =5 Kehrwert
10a) b2 W R R, R I
a) —=-—-= . 1
I, A 2 Ri=i—t
Az'lz R 23
Ly = 1
A, H1—RZ_R
R-R,
b) LA | Kehrwert R-R,
L~ A Ri=p—b
LA ;
L A 1 11,1 1
Al 14 —_—=— 4+ — -
[2= 1AZ1 C C1+Cz C1
1 1 1
=== Kehrwert
) LA A c G 021 |
c) —=--= .
L~ A ! Cr=rrs
[ A oy
Ay = 1
1% Cz_c1-c
c G
d) IJ=& |- A c-
;o =t -c
) —
l1'A’I_A IIJ
& _A21 e U
_M"%2 15 I=—
A= el
A
_UA .

1 a)G =(m—n)h |3 I_gl [-1
3G =(m-nh |:(m=n) 11=% |1
h=3G | UA

m-n =—=
ol






