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Aufgaben zu Exponential- und Logarithmusgleichungen

1.0 Lésen Sie folgende Exponentialgleichungen durch Probieren.

11 3=7290Q 12 2=1024 O 13 z*=5—12 O 146=10

X 2x —2x
5 2 3 27 1
1.5 1,5*=3,375 16 | = | =— 1.7 | = | =— 1.8 | =| =512
2.0 Losen Sie folgende Exponentialgleichungen durch Exponentenvergleich. @
2.1 2°.2'=16 2.2 2%t =4 2.3 4% =g
x+7

—2(x+1) 5x+3 1 4x+0,5 1 2x

24 10 =0,01 25 —=8 26 | — =2
64 4

3.0 Losen Sie folgende Exponentialgleichungen durch Substitution. O

3.1 2.5%-52.5=-50 3.2 2**-12-2"+32=0 3.3 10*-100,1-10*=-10

4.0 Losen Sie folgende Exponentialgleichungen auf 4 Dezimalstellen nach dem Komma. O

1 X
4.1 6*=44 4.2 [5} =0,2 4.3 7*=100 4.4 2°'=35
4.5 0,05*=9 4.6 27" =398 4.7 5%3=200 4.8 0,04'=10

5.0 Zerlegen Sie folgende Terme. @)

5 3.4

5.1 log, (X’y’z") 5.2 log, 4x*(x—y)’ 5.3 log, r;?
p
24/q 3 5Y 1

5.4 log, = 5.5 log, (3x -a) 5.6 log, TR

6.0 Fassen Sie folgende Terme zusammen. @
1 3
6.1 E'IOng —log, x—3-log, x
n m
6.2 m-Iogbu+§-Iogbv—F‘Iogbw

1
6.3 —5-Iogbb+logb1+5-logb b’
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6.4 3-log (x+y)+2-log (x—y)—4-log, (x*—y*)
1 1 L L1
6.5 E-Iogb(x+y)—§.logb(x -y )—E-Iogb(x—y)+logb(x—y)

1 1
6.6 g-(S-Iogbu—Iogbv2)+z-(logbw—logbz)

7.0 Bestimmen Sie die Definitionsmenge und I6sen Sie folgende Logarithmusgleichungen.

7.1 log,x=0,50Q 7.2 log,;x=4() 7.3 log;x=6 O 74 log,x=2 O

4

7.5 log,x=-4 (7.6 log (x—3)=100Q 7.7 log,(4-x)=800 7.8 In(x+3)=7,56 O

3

7.9 log,(2x+6)—log,(x—2)=4 @ 7.10 log,(x—3)—log,(x—5)=log,(2x—8) &)
1
7.11 5-In2x—|n§=0 @ 7.12 lg(x—8)+lg(x+2)=Ig2x+4) @

7.13 log X’ +log x—log x*=0 @ 7.14 log,x’=3+log,2 &)
7.15 log (x—2)+log,(x+2)—log (3x—10)=log_(x—2) &

1 1
7.16 Z-Iog3x—log3x2=Iog3%/_—§-log3x—log343 ()

8.0 Losen Sie folgende Aufgaben mit Hilfe der Musteraufgabe. ‘
Musteraufgabe: 2" +2"?=3=2"-2+2".2°=3=2"(2+2°)=3=2"-6=3

1
=2'=—=x=-1
2
8.1 2'+2°=24 8.2 3¥_3» 13214 8.3 427" 14 =120

9.0 Losen Sie folgende Aufgaben mit Hilfe der Musteraufgabe. ‘
(Exponentialgleichung mit verschiedenen Basen)

Musteraufgabe: 321 _gxtl _ogxi2 gl _y 3261 5l _ 5xi2 _ 32(xH)
= 37 43792 =22 12 = 3%(3+3%) =2%(2* +2)
=123 =6-2"=2-3" =2"=1g(2-3*)=Ig2*
=lg2+2x-1g3=x-1g2 = 2x-1g3—x-lg2=—Ig2

—lg2

=x(2-1g3-1g2)=—-1g2 =>x=——>-——=-0,461
(2-1g3-1g2)=—lg 2g3-1g2)

9.1 3" 4+3=2% 9.2 5°+6"=6"" 9.3 4.5 -2 =4"
9.4 24.87 27 =2%*-24.3* 9.5 25'-18.9"'=20-5"+3*
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10 Losen Sie die beiden folgenden Gleichungen liber der Grundmenge der reellen Zahlen.
(Abitur 2025 Teil 1) @&

a) (3x—1—13j~(ex‘4 —1) =0

b) In(x—4)=e
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Losungen
X=6 1.2 x=10 1.3 x=-9 1.4 x=0
x=3 1.6 x=-1 1.7 x=é 1.8 x=g
2 2

25l 94 s54y 1=4=x=0
23x—1 :22(X+1) =3x—1=2x+2=>x=3

14
923x-1)+ax _ 53(-x+4) =6X—2+4x=—3x+12 =x= E

1

107200 =107 = —2(x+1) =—2(5x+3) = x = -
5

872 =8 = _2=4x+0,5=x= 3

7
2—2(x+7) — 22X = -2IX—14=2x=>Xx= _E

Substitution: z=5"
=27"-527=-50=27"-52z+50=0 =7z=25 und z=1
Resubstitution: 5 =25=x=2

5=1=x=0

Substitution: z=2"

=7"-122432=0 =z=8 und z=4

Resubstitution: 2°=8=x=3
2=4=x=2

Substitution: z=10"

1
=7°-100,1z=-10=72"-100,1z+10=0 =z=100 und z=E

Resubstitution : 10*=100=x=2

10" =+ S5 x=-1
10
lg44
6" =44 = x-Ig6=Igad = x =2~ ~2 1120
Igb
lg35
x~2,3219 4.3 x=11833 4.4 (x—1)Ig2=Ig35=x=-""+1~6,1293

Ig2

Jochen Weber
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lg398 1 _ 1g200

45 x=0,7335 4.6 x=1-22"°~_76366 4.7 x=—-(3+ )~2,0973
g2 3 Ig5
1 1g10
4.8 x==-(—2=_41)~0,1423
2 120,04

5.1 log, x*+log y*+log, z* =3-log, x+2-log, y+4-log, z
5.2 log, 4+log, x*+log, (x—y)* =2-log,2+2-log, x+3-log, (x—y)

5.3 log, 5m’n® —log, 3p* =log,5+3-log m+4-log, n—log, 3—2-log, p

1
5.4 IogbZ‘\‘/a—Iong:Iogb2+z-logbq—logb3
5.5 Iogb3x3+|ogb5y—|ogb62:Iogb3+3-Iogbx+|ogb5+logby —log, 6—log, z

5.6 log, 1-log, r’s’t* =0-2-log,r—3-log, s—4-log, t

3 5 - 1
6.1 E-Iogbx—4-|ogbx=—;|0gbx=|0gbx =log, ——

Jxe

n

um-v3 TRERVAA 3 7
6.2 log, =log, —— 6.3 -5+0+—-log b=——
m of m 2 b 2

w" w

+ 3 v\
6.4 Iogb(x+y)3+logb(x—y)2—Iogb(xz—y2)4=Iogb%:
X -y
+yY(x—y) 1
(x+y) (x=yF _

"x=y) (x+y)' P (x+y)(x—y)

65 —dog — Y L iog (x—y)=—1-log (x—y)+=-log (x—y)=
T3 gb(x+y)(x—y) 3 OB 3 B HTYIT OB XY

1
E-Iogb(x—y):Iogbx/6 X—y

1 o1 w v (w
6.6 ~log = +=log ¥ =lo 16/—-44/—
6 gbv2 4 gbz & vi \z

6 1
7.1 D=R" x=+2 =2°=38 7.2 D=R" x=0,5'=—

2
6 3 9
73 D=R* x=+2 =2°=8 7.4 D=R' X:(_J 16
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-4 4
7.5 D=R* x=(EJ =[§} =% 7.6 D=3 x-3=5"=x=5"+3

77 DTt x=T nmar

7.8 D= ]—3;00[ x+3=e""° = x=e"* -3~1916,8455

2X+6
=4=

2X+6
C 4t = 259
4 x—2 x—2

7.9 D:]z;oo[ log 5 =2039

7.10 D= ]s;oo[

log, 272 ~log, (2x—8)= XT3 = 2x— 8= 2 ~19x+ 43=0
X=5 X—5

194417

:>X=T:>Xz3,7192 und x=~5,7808 :>L:{5,7808}

7.11

2
D=R" Y2 _g= Y2 X
X

N =X o= =x=8 und
2 4

X
2 2
x=0 :>L={8}

7.12 D= ]s;oo[ lg(x—8)(x+2) =lg(2x+4) = (x— 8)(x+2) = 2x+ 4

=x=10 und x=-2 =l={10}
7.13 D=R"  3-log x+log x—2-log x=0=2-log x=0=x=1

7.14 D=R" log,x’=3-log, 4+log,2=>log,x’ =log, 4*-2
=x>=128=x=1/128

X+2 X+2

=0= =1=x=6
73x—10 3x—10

7.15 D= }—;oo[ log

1

7.16 D=R" log.—=lo =X 4= Sx R=""x
gsxz gsi/;‘43 64

12

64 |7
x:[—] =16
%/E
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8.1 2(2+1)=24=2*=8=x=3

g2 1 lg2
8.2 3¥(32-341)=14=3"=2=2x=2- —yx==.82 0 3155

Ig3 2 Ig3
3
8.3 27 =27 427" =120=2"(1-2+2%)=120=2" :8:>2x=3:>x:5

9.1 3(3+1)=4-2"=3"=2"=x-1g3—x-1g2=0=x-(Ig3—1g2)=0
=x=0

9.2 5°+6*(1-6)=0=>5"=5-6"=>x-Ig5=Ig5+x-Ig6

Ig5
lg5—1g6

=x-(lg5—Igb)=1g5=x= ~—8,8275

5

9.3 4-5*:22X+2+2“:>4-5*=22*(22+1):>5*:Z'22x
5 5
:>x-|g5=Igz+2x-lg2:>x-(lg5—2Ig2)=Igz

IgE
x=—2 =1
lg5-2lg2

9.4 2427737 =2%_24.3%=24.2%7 2% =37 _24.3*
2%(24-27°-1)=3"(27-24)=2-2> =3.3*
=Ig2+3x-1g2=I1g3+3x-lg3

1.Ig3—lg2 B

=3x(lg2-1g3)=1g3—-Ig2 =>x=— =
(lg2—-1g3)=1g3-1Ig 3le2 g3 3

9.5 52X+2 —18'32X_2 :20‘52X+32X :>52X+2 _20‘52X :32X+18.32X—2
3

:>52X(25_20):32X(1+18'3—2):>5.52X:3'32)(:>52X:E.32X
3
3 |gg
=2x-lg5=Ig—+2x-1g3=2x(lg5-1g3)=lg—=>x=——2>"—=——
g>=lgC 8 (Ig5-1g3)=Ig 2 g5_1g3

10

1 1
a) 3X—E=0 =X =39

e€*-1=0 =e*=1 =x-4=In(1)=0 =x=4

b) In(x—4)=e =x-4=e° =x=e"+4



