F3s . IES Juan Garcia Valdemora

TEMA 2: POTENCIAS, RADICALES Y LOGARITMOS

£ Departamento de Matemdticas 4° ESO Matemdticas B
EJERCICIOS LOGARITMOS. SOLUCIONES
1.- Calcula, aplicando la definicion, los siguientes logaritmos:
a) log,27=y = 3 =27 =3 =3 = y=3
Por tanto, log,27 =3
b) log, 64=y = (%) =64 = 27 =2c —y=6< y=-6
2
Por tanto, log, 64 =—6
2
¢) log,128=y = 2" =128 = 2" =2 « y=7
Por tanto, log,128=7
ny ¥
d) log;32=y = ~2)' =32 - (22] =2 =22=2 o %:5 = y=10
Por tanto, log ;32=10
y 2
3 3 3 3
w2
Por tanto, log, \/5 ——5
3
\/_ LN 25 3N 1 RN 1 3y
log ;025=y = (242)' =025 = |2[22 | =— = |22 | =— = |22 | =— = 22 =27 =
3y 4
2 Y Y773
_ 4
Por tanto, logzﬁ 0,25 = —5

1 1y 1 i 1 N 1 1
) 10 R — @(—j :—c>2y: @2)/: @2)/:—c>
g g§2\/§ y 5 23 2\/? 3

5
s 5 5
@2)’:224:_:__@ = _
YT, T YT,

Por tanto, log, L = %

» 248




gy

 IES Juan Garcia Valdemora TEMA 2: POTENCIAS, RADICALES Y LOGARITMOS
=2 Departamento de Matemdticas 4° ESO Matemdticas B

_3
@) log,32167 =y - 6 =3216" = 6" =3/(6)" « 6 =67 = 6726 5 = y=-

y i
h) 10gl3x/ﬁ=y = [%j :3\/%@ 2_}‘:%/?@ 27V =23 o —y:%@ y:—%
2

Por tanto, log, 3\/1_ = —g

2

2
. Iy . s/ 2 R 2
i) 1n5€2=y©e}=562«=>e’:e5@y:§

Por tanto, In i/e_2 = %

2 2 2 3
. : S 3
J) lne—:ycey:e—@eyze—lae}:gz - y==
Ve Ve eE 2

e
Por tanto, In

e _3
Je 2

k) 10g0,0001=7y = 10° =0,0001 = 10’ =10 = y=—4
Por tanto, 10g0,0001=-4

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

Por tanto, log(=10)° =6

n) log(-10%) =no existe (log, x existe = x>0)

1 3
0) 10g55x/§:y - SY:S\/g = 5 =532 < 5 =52 = y:%

Por tanto, log, 5\/_ :%

p) logy0'0l1=y = 10" =107 = 10" =10" = y=-1

Por tanto, log+/0'01 =-1

| W

Por tanto, log,3/216™ 2




Fiv

IES Juan Garcia Valdemora TEMA 2: POTENCIAS, RADICALES Y LOGARITMOS

i.I/A ) Departamento de Matemdticas 4° ESO Matemdticas B
1Y v 4 N Y
r) log-004=y = \/: =0,04 = ( 5_1) = |52 =—52=57% 0o
i 5 100 25
Por tanto, log 10,04 =4
s
1 , 1 1 1 2
s) log,—= @4}:—:'(22))*: @22}’:—.@22}:2 3 &
T YR 1024 /om0 -
10 5
= 2 = s = —_
YT TS
Por tanto, lo 1 ——é
08024 3
1 1 1 1
0 logy 2=y« 128 =32 o (21)=20 = 27 =20 = Ty=s e y=
Por tanto, logmi@ =L
21
1
3 1Y _43 v 3¢ z 7 7
u) log,~—=ye|—| =3 == «3=34c 2y=— o y=—
)géy(9j9()32 YT
4
Por tanto, log, ﬁ 21
;9 8
1
4 4 4 13 3
v) log, v3 =y 3= ¥3 <=»3y=3—3=» 3=3423=34% y=—é
v 27 32 4
V3 5
Por tanto, log, \/_ =——
27 4
w) log,(—16) =noexiste (log, x existe < x>0)
1 -3
X) ln_3:y I ey:—%a el =e’ o y=-3
e e
1
Por tanto, In— =-3
e
y) log_,81=no existe,la base de un logaritmo debe ser un nimero real positivo y distinto de 1
z) log, 1=0 Ua>0,a#1
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2.- Halla el valor de las siguientes expresiones:

1 11 1 1 1 _-1-50-5_ 56 _ 28
a) log,.———log,243+log,, —=———-5+|-— |=——~-5-——=—~~ “ == -_2°
) S35 o B94G 10 (2) 10 2 10 10 5
1 1 1 -1 1 1
log..—=vy 25 =— & (3 =— o 5 =55 o 2y=- & y=——
(@) 83z = 5 (5% sé YETS = YE T,

(Dlog,243=y «'=243 «» 37 =3 = y=5

Ologgy =y = 16" =7 = (2 =27 = 27 =27 o dy=2 o y=-2 - y=-

1
(Dlog,8/05=y = 27 =§/05 = 2 =6\g e =2 L2 =20 ey :—%

(D10g49%:y = 497 :% e (7)Y =7" e 77 =7T" s 2y=-1 y=-

(Dlog, 6=y = 216" =6 = (6 =6 = 6 =6 = 3y=1 y%

(Dlog,64=y = 4 =64 = 4" =4" = y=3

, 8 2 , | 2
¢) log,(25°M,008%) =y = 5 =(25° [,008%) = 5° =(5° Sté j -5 :510[ﬁ j -
) &l )=y ( ) >%) 1000 125

-5 =5"05") = 5=5"3"° - 5 =5~ y=4
Por tanto, log, (25’ [0,008%) =4

Otra forma (aplicando propiedades)

5 2y — 5 2 — 255 8 ’ — 10 L ’ —
log;(25" [D,008") = log; 25" +log; 0,008" =log;(5") HOg{_looo =logs5" +log;s 5] =

=log, 5" +1og,(5™ ) =log, 5" +log,5™ = 100og,5-6og,5=40og,5 = 40=4

Prop. log, a=1

3 3
é )L )L e
2 2
d) logz 4[0)% = y - 2y e % - 2}' - & - 2}' = —18 -
2 2 1 1
22 22
3 _9 _3
2 =352 2 2 2
@2}:2@# o 2V = 2’2 2= |27 y=-3

1 1
25 25 25
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3
2
Por tanto, log, % =-3
V2
Otra forma (aplicando propiedades)
3
2 3 3 1
log, 4101257 ) log,| 400,125 |- logzx/g = log,| 2° [127°)? |—log, 22 =
\/5 Prop. 2 4
oa25= 2 L1y
’ 1000 3
fz:z%
9 1 _3 1 5 1 6
= log{Z2 (2 ZJ —log,2% =log,2 ? —log,2? = > Uog, 2 5 tog,2 = > Hog, 2 =-3Uog, 21 =
og, a=
=-30=-3
2 28
e) logzs—zy@ Y - = 2= i
075 B/E E 2_5
17 17
=22 w0 . y=
10
Por tanto, log, 3 i 17
0582 10
Otra forma (aplicando propiedades)
1
g 1
162 (24)2 8 5 17
log, S}W =log, 1T =log,| —— | =log,| — log,| 2 =log, 21 e s
4 = QZ 2
2

17 00wy = T2l

0 = —_
10 8 emi10 10




'i/\ . IES Juan Garcia Valdemora TEMA 2: POTENCIAS, RADICALES Y LOGARITMOS
L7==a  Departamento de Matemdticas 4° ESO Matemdticas B

LY

3.- Halla el valor de x en cada caso:
En todos los apartados aplicamos la definicion de logaritmo y luego desarrollamos

a) logx7:—2c>x‘2:7<=>i:7=>1:7x2<=x2:l=>x: 1 L x:ﬂ

x2 7 7 - r= ﬁ racionaliar 7

1

b) logx7=% e x2=T7 o Jx=7 = (Wx)’=7% = x=49

¢ log,x*=2 7P =x' o x=#{7> o x=#/7

simplificar

1) 1 1 1 Y 1
d 1 —_— = — & 4:—<:>4 = s 4 4: _ = = s :7_8
. Og"( j T TR (72j o

1
e) log,x=—— = 2?=xe x=

I}

il 1 V2
2

1
25

g) log,(7x)=2 = 7°=7x = X= - x=17

1 1 -1 1 1 1

h) lo _:—_@x2=—@—=—@x2=3@\/;:3@)€:9

) legg= 37 173

X
i) log 0,001=-3 = x> =0,001 = %:L = x*=1000 = x=31000 = x=10
x> 1000
. _1 _1_ 1_ 1_1 3/ _A~-3 3 3_ /7313
P log27=-- e x3=2Te —=27T o x*=— = Yx =37 = @x)’=37) =
3 ! 27
X
©x=3_9«:>x=—9 =;
3 19683

k) loge=-3<x"=e =
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l) Ing 0,015625 =3 = x_3 :0,015625 - L_ 15625 %

3——@ c>x3:64®x:4
x> 1000000  x

4.- Sabiendo que log2 =0,301 y log3=0,477 calcula:
a) logl2=1log(2* B)P: 1log22 + 10g3Pr= %210g2 +log3 =21[(0,301)+ 0,477 = 0,602+ 0,477 =1,079
TOp. op.2

b) 10g0,0002=10g(1oij = log2 —1og10000 =log2 —logl0* = log2—-4logl0 =

000 ) Prop.2 Prop.3 log, a=l1

=0,301-41=0,301-4 =-3,699
i1 1 1 1 _
¢) logi/6 =log6> = —logb=—log(23) = —(log2+log3)=—(0,301+0,477) =0,1556
Prop.3 § 5 Prop.1 § 5

d) 1og27000=1log(27 1000) =log(3’ DOS)P= 11og33 +logl0’ .= 3log3+3logl0=
TOp. TOp.
3,477 +30=1,431+3=4,431

/ 5
e) log%})=zlog\/32 -log6 =log/2’ —log(2 B)P= 1logZ2 —(log2 +1log3) g
TOp. TOP. Top.
Quitar paréntesis

=%10g2—10g2—10g3= = %10g2—10g3=§[ﬂ),301—0,477 =-0,0255
T

2 =2
2 2

_ 125 _ 1) _ 3 —n __ 3 -
f) 10g0,0125—log(mjSimm—iﬁmlog(%jm—p.zlogl log80 =0 —1log(8 10) = —log(2 []lO)Pm—p.l

=—(log 2* +10g10) sy = 31082 -10g10 ==3[0,301-1=-1903
uitar paréntesis y
Prop.3

1 4 1
48 113)s s 35 41 2
g) log3/0,48 =log? :(li) =log(2 Bj =log 2 ? = log(Z5 BSJ—long =

2
10 Prop.2 Prop.1
103

: & 2 4 1 2 4 1 2
=1log2’ +10g3% —logl05 = =_"log2+—log3—-—logl0=—[0301+—-[0477 -=0=
g g glo® 5 log2+_log3~"_log s . s

rop. 3

=0,2408 +0,0954 - 0,4 = -0,0638

Prop.3

1
L ool —1004/06 =0 - 10e4/06 = —loei| L = 1ot/ 22 = _10of 2B )" =
h) log%n(;llogl log4/0,6 =0—1og3/0,6 =—log4 0 log4 0 log( 10) =
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=—l[1]0g(21(?jp i —[ﬁlog2+1og3 1og10)-——Eﬂo301+0477 1)= i[ﬁ—o,zzz):o,osss
TOp.

Prop.1

, o (36\_, (2°3°) _ 2 2 _
i) log3,6 =log| — |=log = log2” +log3 —logIO 210g2+210g3 1=
10 10 Prop.2

Prop.1
=2[0,301+200,477 -1=0,556

j) log360=log(36010) = log36+log10—log(22 BZ)+1 = 10g22+log32+1 =

Prop.3

=2log2+2log3+1 ——2[(D,301+2[(D,477+1 =2,556

k) log(SE@)Pr;llog5+logi/§=log(120j+log\/3_2 = 10g10 10g2+10g33 =

Prop 3

=log10~log?2 +§10g3 =1-0,301 +% [0,477 =1,017

1) 10g(32[27) 10g32+logZ73 = 10g3 2+310g27—10g(f§j+31 g(fz)j_

5 3
= log(lzoj + 3log[130JP = 2log 2° —log10 +3(log3’ - 10g10) 510g2 log10+3(3log3 —logl0) =
rop.

= 5log2-1logl0+9log3—-3logl0=5log2+9log3—-4logl0=500,301+910,477 -41=1,798
quitar
paréntesis

5.- Pasa a forma algebraica:
a) %logC =3logA—-log2+2logB

1

logCE =logA’ —log2 +1log B’

3
log~/C = log(%) +log B’
3
log~/C = log(% wzj
3 2
Jo=AF

b) %logz = %logx—logy +3logs

1 2

logz® =logx?® —logy +logs’
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3/.2

Y +logs?
y

logi/z = log{

3/.2
logid/z = log(\/x— EP]
y

%:WEP
y
NEED)
Z—
y
B
= 3
y

¢) 2-logD =2logA—-3logB—-4logC
log100—log D =log A* —log B’ —log C*

100 A? .
logl — [=log| — |—logC
g ) gB3j g

100 A?
log| — |=1log| —: C*
D V3 j
0o 100V, [ A
& D 8 B [C*
100 4°
D B

2
d) lo A—l—llo B+lo C—glo D

g 5 3108 gC-Tlog

1 1 2

log A =log10E —long +logC —long
log A :logm—log%+logc —logd/ D’

log A =log ;/\/gj+logC—log\/5 D’

V10

log A =log| —— [C |-log3/ D?
"

3

log A =log \/EBE A DZJ
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~

\y

logA=log{ J10rc J A=ﬂ
VBA/D? VBa/D?

6.- Toma logaritmos en las siguientes expresiones y desarrolla:

0O Pk’

a) A= = logA =log( .
Z Z

J = log A =log(x’ @) -logz’ = logA=logx’ +logy—logz’ =
Prop.2 Prop.1 Prop.3

= logA=3logx+logy—-5logz

3 5 3 5
b) B=,x03°* = logB =log+/x’3°1* = logB = log[x2 02 QJpsllogB =logx? +log y? +10gzp:>3
Top. rop.3

= logB =%logx+%logy+logz

2 2 ;
¢ c=_X jlogczlog(D)é/ZJjlogC—long—log(DB/_):logC‘lOgX2 (logDHogAzJW

D B/Z Prop.2

1 1
=logC =2log X —(logD+§logAj = logC =2log X —logD—ElogA
quitar
parenless

Q) A /B

D="——— o = logD —log[ = logD =log(A’ 3/B)-logC* = - logD =log A’ +log B2 —logC* =

A‘B/_J 1

Prop 3

:>logD=510gA+%logB—4logC

1
A [ A A A
e) E-= ——— = logE =log,|—— = logE =log r =>logE=logl —— | =
1 - — | Prop.2
\B@/c BO/c B B ICt )

1 1 1 1 1 1
= logE =log A? —log(B2 EC“J = logE =logA* - (long +10gC4J =

Prop.1 Prop.3
Quitar paréntesis

1 1 1
= logE =—logA——logB——logC
g > g > g 4 g

f) ‘{ :>10gF —log,/ :>10gF—10g3 - = logF =log A
E B3 m:‘g Prop2

2 1 1 1
= log F =log A3 —log(B3 ECﬁj = logF =log A3 —{logB3 +logC6j =
Prop.1 Prop.
Quitar paréntesis

2 1 1
=logF =—logA——logB——logC
g 3 g 3 g 6 g

|
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7.- Sabiendo que log2 =0,301, log3 =0,477 y utilizando el cambio de base calcula:

CAMBIODE BASE - log, x = 28
log, a

_log32 log2’ 5log2 500,301

a) log,32 =3,155
log3 log3 log3 0,477
3
log0,3 1Og(l()) log3-logl0 _0,477-1_-0,523
b) log,0,3=—8>2 = /= 08° " 0870 - =220 - 0,869
log4 log?2 2log?2 200,301 0,602
3
¢ log,27= log\Z/Z _ 10g31 _ ilog3 _ iE(D,477 _ 1431 ~9.508
2 2
d) 10g82:log2 _ 10g23 _ log?2 :l
log8 log2” 3log2 3
3
&) log, 8= logj_ _ log21 _ ’ilogZ _ f[(D,301 _ 0,903 3,786
2 2
< ! Hog3 ! (0,477
5 5 _ — s
D log,. 33 = logd/3 _log3® _ 5 _5 _ 00954 _ s

1 logl-log2 0-0301 -0,301

log0,5
’ log—
2

1
3 3 1 3 1
log3|—— log(j log(j = [ﬁlog3 - loglOz)
3( 2
/0,03 = 08 01’03 = V100 - AI00J _3 A0TJ_3 =

V2 logﬁ log?2 2 —ElogZ —ElogZ —ElogZ

1 [log3 - 210g10) 1 ({0,477 - 2) 1 [f-1,523)
=3 =3 =3 =3373

~Liog2 Lsor 01505
2 2




