IES Juan Garcia Valdemora
Departamento de Matematicas

TEMA 2: POTENCIAS, RADICALES Y LOGARITM
4° ESO Matematicas B

EJERCICIOS LOGARITMOS . SOLUCIONES

1.- Calcula, aplicando la definicion, los siguientes garitmos:
a) l0g,27=y « 3=27-3 =3 = y=3
Por tanto,log,27=3

y
b) log,64=y < (%) =64 2V=20 - -y=6- y=-6
2

Por tanto,log, 64= -6

2

c) l0g,128=y = 2V =128 2V=2" = y=7
Por tanto,log,128=7

1y y
d) log,32=y = (v2) =32 (22] =2 22=2° @%:5@ y=10

Por tanto,log ; 32=10

2 o
3

wWIinN

Y — 2
e) |Ogli/§:y®(%j :§/§<:3_y:332 QS_y:33©_y:
3
9

Por tanto,log, ¥/9 = -
3

N s (Y 1 (Y 1 ¥
f) log,; 025=y « (242)’ =025~ [ﬂzj “100 [ZJ 4" [ZJ

Por tanto,log, ; 025= 4

1 1Y 1 ) 1 _ 1 L1
3 2/8 2) 2.8 o2 o 2 0
5
AT 5
y=-><Y
1 5
Por tanto,log, — =—
932\/5 2
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Wl

y 4
h) Iogli/ﬂizy@ 6) =316 - 27V =32 o 2V =23 _ _y:g o y=-
2

Por tanto,log, 316 = —g

2
2 2
) Y=y o= - e=e - y=g
Por tanto,In ?/g :é

2 3

N

- e e’ e > 3
N—==yee@=-—ceg="-ce'=e? o y==
Y N Je E Y=3
2
3

Por tanto,lne— =

Je

k) 10g0,0001=y = 10" =0,0001 = 10’ =10" = y=—4
Por tanto,log0,0001= -4

) log0=noexiste(log, x existe < x>0)

m) log(-10)° =y « 10" =(-10)° = 10" =10° = y=6
Por tanto,log(-10)° =6

n) log(-10°)=noexiste(log, x existe = x>0)

1 3
0) log,5V5=y = 5 =5/5 « 5 =562 = 5 =52 « y:g

Por tanto,log, 5v5 :g

p) logv/001l=y = 10’ =107 = 10" =10" = y=-1
Por tanto,logv001=-1

_3
q) log,¥/216% =y ~ 6" =321€" = 6" =5/(6)" = 6" =367 < 67 =6 ° - y:—g

Por tanto,log, /216" = —g
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Y

1 - 4 N S A
Ioglo’04:y‘:’ = 20’04*:’(\151 = =|52| == o52=52,
i 5 100 25
y_ _ _
e Yo poy=-a.y=4
5 y y

Por tanto,logf 004=4

5

1 1 1 1
IO —_—— = c>4y: o 22)/: szy__©22y_23©
Y3022 Y Y102z~ @) Tye 53
10 5
= 2 = & = ——
Y 3 Y 3
1 5
Por tanto,log, -——=-—
Y1024 3
Ioglzsi/zzy'DlZSy:\/—@(27)y_23<:>27y_23«:»7y—% y:%
1
Por tanto,log,,.¥2 = —
052 =
1
{3 1) _43 oy 3 - - 7 7
log,~—=ye|=| =22 o (32 =2 o 3% =34 o 2y=-" o y=—
g$9y(9j9()32 Y747 T
4
Portantologlﬁ !
;9 8
1
3 4 4 13 5
'093£=y=>3y= 3 =2 L3zl y=2
N27 N27 > 4

4

Y3 _ 5

Por tanto,log, — =——

%27 4
log,(—16)=noexiste(log, x existe = x> 0)

|ng13:y@ eyzé e =¢e? o y=-3

1
Por tanto,In—= =-3
e

log_,81=noexiste,la basede unlogaritmodebeserun nimerarealpositivc y distinto del

log,1=00a>0a#1
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2.- Halla el valor de las siguientes expresione

a) log i_|og 243+ log lz_i_5+(_1j:_i_ _1_-1-%0-5__56__28
»z/5 s 40 10 2)" 10 2 10 10 5

1 1 1 -1 1 1

|O _ = =N 25y =0 e 52 y = 52y = 5 5 =N 2 =0 s = —_

O gzsi/g y i/g (59) 1 Yy 5 y 10

55
([I)Iog3243:y =Y=243- 3 =3 = y=5

_ _ 2 1
log,,—=Vy = 16" = VW =022 2%=02?2, 4y=-2o y=-2 -
O 916 y 4 = (2°) y y=-4 - ¥=75
1 1 1 1 1 1
b) Iogzﬁ,/o,S—Iog4g7—I092166—Iog464(3—g—(——j—§—3:—g+§_

_-1+3-2-18_ 18_ _,
6 6

1
Dlog,§/05=y « 2" =§/05 = ZV:i/% e 2V=R21 - 2V=26 & y=-

(®|Og49%:y = 49 :% o (72))/:7—1 o 72)/:7—1 - 2y:—1<:. y:—%

ol

(010g,, 6=y = 216/ =6 = (6°)Y =6 = 6% =6' < 3y=1- y:%

Dlog,64=y = 4 =64 4 =4 = y=3

2
c) log, (25’ 0008) =y = 5’ = (25 (000F) = 5’ = (5%)° Eﬁloooj o 5 =5l [ﬁiSj -

- 5y :510|15—3)2 - 5y :510 |;rD—6 - 5y :54 - y:4
Por tanto,log. (25° 0008 » 4

Otra forma (aplicando propiedad

8 \ 1Y
log, (25° C0008) = log, 25° +log, 0POE = |ogs(52)5+|ogs(—1oooj =log,5° + Iogs(lzgj =

=|og551°+|og5(5'3) =l0g,5° +10g,5° = 100log,5-60l0g,5=4(log;5_=_41=4

log, a=1

ﬁ ) Jr)) | [
410125 4[012% 1000 8
d log,| — 0 |=ye 2= — | 2=| — | = 2=| — | =
V2 e . .
3 _9 _5
22 127%)2 22[p 2 2 B
B = G O Y S B e Ve
22 22 22
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3
Por tanto,log, % =-3

1

Otra forma (aplicando propiedad
3 1
Iogz(z2 EQ2‘3)2J -log,22 =

3
3 3 I
400125 = Ing[4[01252j_|092 2 -
4=22

log,| —=—
\/E Prop2
0125:1725:}:i:2_3
1000 8 23
ﬁ=2§
9 5 1 5 1 6
22 = - [I]OQZZ—EEI]ogzZ: 5 dog, 2= —3[[]0922I =
0g, a=

29 1 _5
= Iog{z2 2 ZJ —log, 22 =log, 2 ? -log,

=-31=-3

16 16
e) log,s|———==y = 2V =5 A
) 1og; 0532 \ 053/2
@23’25\’21727 @ZV:Z%@y:E
10

Por tanto,log, s 1—62 _17
"2\ os@/2 1C

Otra forma (aplicando propiedad
1

1

5 1 1
167 24)? 2® | 2 |° 175 17
00 oz =% 1 ¢ 'g[—] =logy = | =log; 2° | =log; 2° =
! Sva 222 22
2

:E gz 2 - 1_7 D_:E
10 log,a=110 10

17
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3.- Halla el valor dex en cada casc

En todos los apartados aplicamos la definicidlogaritmo vy luego desarrollam

\F

1

—7@——7@1 7x«:x—1«=>x i
X2

a) log,7=-2 < X

£

4/ racmnalla

1
b) Iogx7:% e X2=7 = x=7 o (VX)2=7% = x=49
C) log,x*=2 o« 72=x* = x=#472 - X =+:/7
simpliticar

d) Iog(lj 1 x71‘—i Ix== (i&)“‘(ij4 x=21 o x=7°

“49) 4 49 7° 8

1 L 1 1 V2
e) log, X=—— = 22=X o X=— o X=— o X=—0
) 9% 2 2% \/E racionalizar 2
1

f) log, x== < (Ejs—xc X:i/i = x:1

: 8 8 2

72

9) log,(7X)=2 = 7°=7X = X== o x=7
h) |Og l:—l X_%::_L i::_L % \/_ 3 Xx=9

37 2 3 173

X
) log, 0001=-3 = x°=0,001< %:i = X*=1000- x=%1000 = x=10
x> 1000
1 _1 1 1
) log,27=-2 0 x 2227« =27 X = - Yx=32% o @/x)P=33° -
X3
o )(:3_9 o X=— = 1
3 1968:
1 1 1 1
k) log.e=-3 < x°=zee S =ee X*== o x:i/: = X=—
) 109, X3 e e 3/e
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1 _ 15625 %:i@x3:64@x:4

) log,0015625= -3 = X =0,015625- — = -
x> 1000000 X° 64

4.- Sabiendo que log2= 0301y log3= 0477 calcula:
a) logl2=log(2* [3) I0922+I093 = 2IogZ+IogS 2000300 + 0477= 0602+ 0477= 1079

2
b) 10g0,0002=log | = 10g2~10g10000=l0g2~logl0’ = log2-4logl0 =
) log g(1oooojpr g92-log g2-log 9 g

log, a=1

= 0301-40= 0301-4=-3699
I | 1 1 1 _
c) logi/6 =log6® = =log6==log(23) = =(log2+log3) == (0301+0,477) =01556
Prop.35 5 Prop.15 5

d) log27000=log(271100Q = log(3’ ELO”) IogB3 + Iogl@ 3I093+ 3logl0=
30477+31=1431+3=4,431

e) Iog—'6 Iog\/ -log6=logv2° -log(2 [3) Iog 22 (log2+log3) =
rop.
Quitar paréntesis

:glogz—logZ—IogB: = glogz—logB=g[0301— 0477=-0,0255

5,3
2 2

125 1
log0,0125=1lo = lo Io 1-1og80=0-1log(8[10) = -log(2’ 10
f) J g(lOOOOjsmpllflca {80) g g g( ) g( )
uitar paréntesi y
Prop.3

4 1
[48 _ (2°@BY) 25 [35 2 2
5 e — — 515 | — 5 —
g) log}/048=logs 100 Iog( G j =log 105 F’r;pzlog[z 3 ] loglC bt

4 1 2
= - - 4 1 2 4 1 2
=log2°® +10g3® -logl0® = =—log2+—-log3—-—10g1l0=—[0301+=-[0477-—[1=
g g g Prop3 5 g 5 g 5 g 5 3 5 5

=0,2408+ 0,0954- 04 = —-0,0638

h) log

1
1 logl-l0g4/06 = 0—10g2/06 = —log:|-2. = —logs| 22 = —log 22 ) =
ngpzlogl log3/06 =0-10g3/06 = '09\/:0‘ log 0 log 10

Prop3
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-1 [nog(@j = - [mog 2+log3-logl0)=-= Eﬂ 0301+ 0477-1)= %[ﬁ— 0222) = 0,0555
rop
Propl

. _1..(36 22 [32 _ > ) _ _
i) log36=Ilogl— |=log = log2° +log3° —-logl0 = 2log2+2log3-1=
10 grrggi Prop3

=2[0301+2[0A77-1=0,55€

j) log360=log(36110) = Iog?>6+|oglo log(2° [32)+1 = I0922+I0932+1 =

Prop3

=2log2+ 2|og.?>+1—— 2[0),30]+2[O,477+1— 2556

Pr0p3

K) |096E/_) |095+|09\/_ |09( J+Iog\/§ log10- IogZ+IogS3 =

= IoglO—IogZ+§Iog3:1— 0301+§[D,477: 1017

) log(3227%) Prfpllog 32+log27° F,rfpglog 32+3log27 = Iog( 32) + 3|09( igj

5 3
= Iog(f j+3log[foJ = IogZ5 -log10+ 3(log3® - IoglO) 5I092 log10+ 3(3log3-10og10) =

= 5log2-10g10+9log3- 3logl0=5log2+9log3- 4IoglO: 5[0,301+9[10477—-4[1= 1798
quitar
paréntesis

5.- Pasa a forma algebraica:

a) %Iogc = 3logA-log2+2logB

1
logC2? =log A® - log2 + log B?

A3
logy/C = Iog(7j +log B?
3
logv/C = Iog('% EBZJ
3 2
Jo=A5

b) %Iogzz%logx—logy+3logs

1 2
logz® =logx® —logy +logs®
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3/y2
log¥/z = Iog(\/;—] +logs®
3/2
log¥/z = Iog(ﬁ EtSJ
y

T Ll
y
(¥
5
ey
y3

Z=

c) 2-logD =2logA-3logB-4logC
log100-logD =log A’ —log B® -logC*

100 A?
log — |=lo logC*
g D g Bj g
100 A2
log — |=log —:C*
g D g B J
log 100 - log A?
D B* C*
100__A
D B[’
2
100‘@5_34
11
d) IogA—E 5IogB+IogC——IogD

2

logA= IoglOE ~log B5 +logC -logD*

log A=10g~/10 - log¥/B +logC - log¥/ D?
logA=log mj +logC - log/ D?

i/_

IogA=Iog\/\/z) j Iog\/_

J10[C
log A=lo -} D?
I v
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logA= Iog[ J1oLC j A=@
YBA/D? YBa/D?

6.- Toma logaritmos en las siguientes expresiones y de®lla:

Xy _ Xy _ 3 5 _ 3 5
a) A= — = I10ogA=logl —= | = logA=log(x’¥) -logz> = logA=logx +logy-logz’ =
Z VA Prop.2 Prop.1 Prop.3

= logA=3logx+logy-5logz

3 5 3 5

b) B=x*3° & = logB =log/x* ° ¥ = log B = Iog[x2 [y2 &JP: JogB =log x2 +log y2 +logz =
rop.

Prop.3

IogB—EIogx+ Iogy+|ogz

2

2 1
C) C= Jpj JlogC =log X2 -log(D B/A) = logC = logX?* - (IogD +log AZJP ,
rop rop.

X = logC =log X
DH/A DE/A

=logC =2log X - (Iog D+ 1Iog Aj = logC =2log X —logD —%IogA
quitar
paréntess

= IogD log(A° @/B) -logC* = IogD log A’ +log 82 logC* =

Prop 3

= logD =log

d) D= AE/E [AS B/_}

=logD :5IogA+%IogB—4logC

1

2
e) E= —:>IogE Iog} :>IogE log 1:>IogE log A =
E B2[CZ Prop.2

Prop.3
Quitar paréntesis

1 1
= logE =log A2 —Iog(B2 BD“J :1IogE log A2 —(Iog B2 + IogC4J =
Prop.

1 1 1
= logE ==logA—-=logB -=logC
g 5 g 5 g 4 g

,/ :> logF = Iog,/ :> logF = Iog3 - = logF = Iog =
= = rop.
2

1
= logF = IogA3 Iog{B3 [CG]P: 1IogF = IogA3 (Iog B3 +IogC6j =
rop.

Prop.3
Quitar paréntesis

2 1 1
= logF ==logA-=logB -=logC
g 3 g 3 g 6 g
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7.- Sabiendo quelog2 = 0301, log3= 0477 vy utilizando el cambio de bas«calcula:

CAMBIODE BASE - log, x =19%X
log, a

log32 _log2° _5log2 _ 500301 _

a) log,32= = = 3155
) l0g, log3 log3 log3 0477 4
Iog( 3)

b) log, 03= IogOB 18 log3- IoglO 0477-1 —0523_ —0,86¢

log4 log2 2log2 200301 0602
0 log,,27= Iog\Z/Z _ IogSj 3Iog3 3[0477 11431 - 9508

2 2
d) |0982:I092: IogZ3 _log2 _1
log8 log2® 3log2 3
3
) log,.8= log8 _ |ogz 3|og2 fED301 0903 _ o/
logV3 s lioga Lroary 02385
2 2
1 1 1

log%/3 _ log3® _ SHog3  L0ATT 40954
f) logs¥/3= = = = =-0317

log05 Iogl logl-log2 0- 0301 - 0301

2
1
3 33 1 3 1
IogW/ |09(j |09(j f[ﬁlogS—Iogloz)
3
g) log, m log3/ 003 _ 100) _3 10° _3 —
2 log—— |092 —Elogz —5092 —Elogz
f 2 2 2
;[ﬂlog3—2loglo) 5[60,477—2) ;[ﬂ— 1523
= = = = 3373
- ; log2 —; m3o1 01905




