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En este libro he condensado todos los tipos de ecuaciones que te vas a encontrar en
los tltimos cursos de la ESO y en 12 de Bachillerato. Podras practicar ecuaciones
algebraicas, irracionales, polindmicas, exponenciales y logaritmicas, asi como
sistemas de ecuaciones lineales, no lineales, esponenciales y logaritmicos. Todas
estan resueltas y espero que te resultan utiles melén ;)






. Ecuaciones lineales

1.1. Sistemas de ecuaciones lineales . . . . . . . . . ... ..

. Ecuaciones polinémicas

2.1. Ecuaciones de 2° grado . . . . . . . .. ... ... ..
2.2. Ecuaciones bicuadradas y bicubicas . .. . . . . .. ..

2.3. Ecuaciones Polinémicas de grado superior . . . . . ..

. Ecuaciones con fracciones

3.1. Ecuaciones racionales . . . . .. . .. ... ... ...

. Ecuaciones irracionales

4.1. Ecuaciones irracionales . . . . . . ... ... ... ..

. Ecuaciones no lineales

5.1. Sistemas de ecuaciones no lineales . . . . . . . . . . ..

. Exponenciales

6.1. Ecuaciones exponenciales . . . . . . .. ... ... ...

6.2. Sistemas de ecuaciones exponenciales . . . . . . . . ..

. Logaritmos

7.1. Definicién de logaritmo . . . . . . . .. ... L.
7.1.1. Calcula el valor de los siguientes logaritmos: . .
7.1.2. Halla el valor de x en los siguientes logaritmos:

7.2. Ecuaciones logaritmicas . . . .. ... ... .. ....

7.3. Sistemas de ecuaciones logaritmicas . . . . . . . .. ..

Indice general

21
21

33
33

43
43

55
25
67






1.1. Sistemas de ecuaciones lineales

@ 10z — 9y = —84
—2r+4+y=12
@ Sr—y =12
T+ 3y =12
T+ 3y =06
—2r 4+ 3y =
@ 20+ 3y =17
3r + 2y =18
@ —2x + Sy = 22
3r — 6y = =27

@ {3x—4y:26

r— 8y =22

dr — 4y =28
r+y="7

3z +4y =19
Tr —2y=—1

® ©

6z — 2y = 20

4o + Ty = —5H6
2z — 5y = 40

Tr — 14y = =5
—Tr+2ly=9

@@

o
|
{4m+7y—5
s
g
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1.1. Sistemas de ecuaciones lineales

y==0

y=3

y=1

y=>5

=18 = 9z +34 —4x =54

102 -9y =—-84 = 10x—9-(12+42z) = -84
— 100 —-108 - 182 =-84 — —8r=24 —
—2x+y=12 — y=12+4+22
— y=12+420=12+2(-3) =
oxr —y=12 = y=>5r—12
r+3y=12 = r+3-br—12)=12 = x4+ 152 -36=12 = |z =3
— y=5r—12=5-3-12 =
3r+y=10 — y=10—-3z
r+3y=6 = z+3-(10-32)=6 = 24+30-92=6 =
— y=10-32=10-3-3 =
3r+y=17 == y=17-3z
—20x+4+3y=7 = 20+43-(17T-3x)=7T=-220+51-92=T=|x=4
— y=17-32=17T-3-4 =
17 -2
2043y =17 = y= 73 ’
17 -2
B2y =18 — 3r+2.—— v
— bhr=20 = |z =4
172 _17-2.4
VT3 T s
2242
—2xr+4+5y=22 — y= gx

22 42
Sy —6y— 27 — 3r—6. 1"

— 3r=-3 = |z =-1

2242 (-1)
N 5

:}y

=27 = 152 —132 — 122 = —135




3r — 4y = 26

r— 8y =22

or — 4y = 28

—3r+y=7

3z +4y =19

Tr —2y=—1

dr +Ty =95

6z — 2y = 20

26 + 4y
Tr =
3
= r=22+48y

26 + 4y
3

= 22+ 8y = 26 + 4y = 66 + 24y

— Wy =40 = |[y=—2

2644y  26+4-(—2)
Tr = =
3 3

or — 28

= y=7+3x

Sr — 28
4

=T7+3rx=5r—28=28+ 12z

= Tx=-56 = |0z =-8

— y=T7T4+3x=7T+3-(-8) = |y=—17

N 19 — 4y
r=—>
3 19 -4y 2y —1
_— = = 133 — 28y = 6y — 3
-1 3 7 y=o
7
= 3y =136 = |y=4
19—4y 19—4-4
e g = :1
T 3 3 T
. 5 —4dx
y:
7 5—4x  6x—20 B _
6x—20:> = 5 = 10 — 8¢ = 42x — 140
:}y:
2
— H0z =150 = |2 =3
N _5—4x_5—4-3:> S
L S -
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1.1. Sistemas de ecuaciones lineales

1

—56 — 4z
7 =56 —4dr -2z —40

_op—40 7 5
5

dr+7Ty=-56 = y=

—2r—-5y=40 — y=

= —280—200 = —142 — 280 =62 =0 —= |2 =0

L, B6-dr =56 ———
O T V-
1dy — 42
fo—ly=—42 =r=——"—" 1y g 21y 70
oy — 70 = 7 = 7 = 14y — 42 =21y — 70
—Tr+ 21y =70 :x:yf

= Ty=28 = |y=4

L ldy 42 14-4+42

=2
— - - x
@ [7rv=
r—y=0
rTty=-—2
r—y=0
2z =-2= |z=-1

r+y=-2=— -14+y=-2 = |y=-1

5r + 3y = 31
{4$+2y:24

br+3y =31 3 102 + 64 = 62
oy =24 X2 100 —gg= -1
2 =-10= |z=5

5x+3y=31 = 5-54+3y=31 = |y=2

@ 3r+9y =4
dr — 6y =1
3r+9y =4 —127 — 36y = —16
X3

dr—6y=1 - 127 — 18y =3
—bdy =—-13 = |y =13/n

x(—4)

13
Jr+9y=4 = 3x+9-a:4 = |z =11/18




3z + 11y = 67
{5:(:—33/:5

3r+11ly=67 =% 157 + 55y = 335

52 —3y=5 2N _15ri9y=—15

64y =320 = |y =5

or—3y=5 = dr—3:-5=5 —=

@ 3r 42y = -7
6r 4+ 16y = —2

3z +2y=-7 22

—61 — 4y = 14
6x + 16y = —2 ——— 64 + 16y = —2
12y =12 = |y =1

3x42y=-—T= 32+2-1=-7 =

3z + 6y =39
Tr — 3y = 57
3x+6y =39 —  3x+0g=39

Tr—3y =57 5 1do—6y=114

3r+6y=39 —= 3-94+6y=39 —=
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Ecuaciones polinémicas

2.1. Ecuaciones de 2° grado

@ @-2)-(@—3)=0
@ z-2c-4)=0

B (z+1)-2z-1)=0
@ (z-2?°=0
B)7-(22—-6)-(x+3)=0
®) (z—4)-(z+3)=0

5) * - (1 —3)- Bz +4) =0
@6) «* - (x— 12 =0

A7) 5% (2 —9) - (> —2) = 0
322 — 3z — 18 = 0
—222 4+ 32 +5 =0

@2) 20 (32— 5) + 72 (1—2) = ~10
@3) 32>+ 0 (5-32) —42=6- (¢~ 7)
22 (52— 1) — 622 +2- (x —5) =0

@ 3t+5x-(r—1)+8x—7=-8

Az (x—2)+4-(z+2) =16

@)z (-2 +2) -3 (z4+2) =8



2.1. Ecuaciones de 2° grado

r—2=0 = |z=2

@D (@-2)-(z-3)=0 = {

r—3=0 = |z=3

=0

20 —4=0 = |x =2

@x~(2x—4):0 = {

r+1=0 = |z =-1

@ (@+1)-2r-1)=0 = 10 o

— 1/2

@ (2-22=0 = 2-2=0 = |z=2

2r—6=0 =

®7-(20-6) (z+3)=0 = {

r+3=0 =

r—4=0 = |x=

r+3=0 = |x=

®) (2—4)-(z+3)=0 = {

(M) 322 -21=0 = 322 =27 = 2°=9 = |z =+3

xr —

2x2—4x:0 = 2r-(x—2)=0 = {

©) 22=16 = |z =4

9x2:4 — x2:% = |z =123

20 =0 =

=0 = |z=2

92 92
@i—ea:o — %:6 s 22— 18 — 22=9 — |z =43

3

@2x2—32:0 s 932232 = 22 =16 —>

9
@25:&—9:0 — Bat=9 — at= - —

2r =

14) 62> -20=0 = 20-(Br—1)=0 =

r =14
x =3/
0 = |2=0

3r—1=0 = |xz=1/3

2?=0 = |z

=0

@xQ-(x—3)-(3x+4):0 — {r—-3=0 =
r+4=0 =

$3.(x_1)20___>{x302> =0

(r—-1P2=0 = 2-1=0 = |z=1

r=3

r=—4f3

10



503 =0 = |2=0
@5x3.(x2_9).(x2_2):0:> 2-9=0 = 22=9 = |z =43

2—-2=0 = 12=2 — m:i\@

3x2—3x—18:0

_3
“ b+ VB —dac 3+0+4-3-18 3++2%5
2a 2.3 6
c=—18
_3+15 2 =3

6 = 1'2:—2

222 432 4+5=0

=2
b3 x_—b:t\/b2—4ac_—3j:\/9+4-2~5_—3:t\/@
B 2a B 2-(—2) 4
c=95
=347 r =1

1 T |1 =5/2

42 —1224+9 =0

—4
“ bt —dac 124140 1240
be—12 — z= _ _

2 W 8
c=9

12+
S22 0 . [ =32 doble

@1) 322 — 50 +8=0

_3

“ btV —dac 5+F5-4-.3.8 54 /71
. 2 2.3 6

c:

@2) 20 (32— 5) + 7z (1—2) = ~10
62> — 10z + T — 722 = —-10 = —22—32z=-10
— 22432 —-10=0 Ec. COMPLETA

 —bE VP2 —dac  -3+/0+4-1-10 -3+.9

b=3 — 7 % 5.1 5

2 To = —9
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2.1. Ecuaciones de 2° grado

@3) 3:2+ o (5-32) —42=6- (¢~ 7)

377+ 50 -3 -4 =6x—42 = Hr=6xr = |x=0]| EcC. LINEAL

21 (52— 1) — 622 +2- (x—5) =0

1022 — 26 — 62> +2F —10=0 — 422 —10=0 Ec. INOMPLETA

4r* =10 = x2=g = |z =4,/

@5) 3¢ +52- (z 1) +8—7=-8

3r+5x—br+8—7=-8 = 5z°+6xr+1=0 Ec. COMPLETA

=5
“ btV —dac  —-64++36-4-5-1 —6++/16
2 2.5 10
c=10
N 10 — $2:—1

Az (z—2)+4-(z+2) =16

42?4+ 8r+4r+8=16 = 42> — 122 4+8 =0
— 22-32r+2=0 Ec. COMPLETA

=1
a_ . b+ VPP —dac 3+/9-4-1-2 3+/1
= T 2a - 2-1 2
C:

2 — $2:1

@)z (-2 +2) -3z (1+2) =8

2?2 42— 32 —6r=-8 — 42 +4x—8=0
— 224+2—-2=0 Ec. COMPLETA

btV —dac —-1+/1+4-1-2 —1++9
gj: = fr—
2a 2.1 2

N 2 To = —2

12



2.2. Ecuaciones bicuadradas y bictubicas

@ 2* 522 +4=0
@) ' +222-3=0
@) 2®— 92 +8=0
(@) 2% —262° — 27 =0
() 62 +22> —8=0

@m4—4m2:0

(@) 42* — 1722 +4 =0

9zt — 3722 +4 =0

(@) 2*— 62 —-27=0
(10) «° + 72* ~8 =0
@m4—2x2—8:0

@$6+28x3—|—27:0
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2.2. Ecuaciones bicuadradas y bicubicas

@ o'~ 527 +4=02= 5t +4=0 =
wi=t t=4=2 = |z =42

@ ot +20°-3=0+2-3=0 =
ri=t t=-3=2%2 = 7 Solucién

@) 5923 +8=0L" 129t +8=0 —

26=¢2

|
{t—l—a:2 — [z=+1
|

t=8=21 — |z =2

@ o8 —262% 27 =025 2 — 26t —27=0 =
z®=t

(®) 62" + 222~ 8 =020 62+ 2t —8=0 =
wi=t t=—4/3 =22 = 7 Solucién

t=0=22 = |2=0

© o' 42 =025 24t = 0= t(t-4) = 0=
rh=t

t—4=0=>t=4=2>=|2x=42

t=11=2? = |z =21/

@ 42 —170* +4 =02 42 1Tt +4=0 =
o=t t=4=2°> = |z=42

t=1p =2 = | £l

® 921 37T +4=0L0 9P — 3Tt +4 =0 —

t =—3 =22 = 7 Solucién

© ot =622 —2T =025 26t —27=0 —>
zh=t2 t=9=22 — |z =43

t=-8=1° = |z =-2

3=
x6+7x3—8=07—tg>t2+7t—8=0 —
o=

t=1=2° = |z=1

t =—2=2% = 7 Solucién

@x4—2x2—8:0%t2—2t—8=0 N
wi=t fed—a? — [z =42

t=—1=2° = |2=-1

@ 26 4088 427 = 0 Bk 2 4 98¢+ 27T =0 —>
26=¢2 t=-2T=23 —= |2 =-3

14



2.3. Ecuaciones Polinémicas de grado superior
®x3—x2—17x—15=0 @x3—2x2—5m—|—6=0

@x3—2x2—9x—|—18:0 @ 4 2
z* — 92 +4x +12=0

@ a2t — a3 — 13224+ 2 +12=0

@ x® + z* — 83 + 1422

@x4—8x3+14x2+8m—15:0

354—1

—8r =0

(5) 42® — 62> — 62 +4 =0

@ xt — 623+ 1222 —8x =0

@x4—x3—x2+x20

4223 — 13224382 —24=0
®6x4—5x3—14x2—x+220 m v SR
4x5—12x4—3x3+10x2—3x @x5—5x4+7x3—3x2
@ «* — 4z =0 (18) 3a* + 62% + 622 + 62+ 3 =0

m3—x2—5m—3:0

ot + 323 + 422 + 62+ 4

https://aprendeconmigomelon.com
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2.3. Ecuaciones Polinémicas de grado superior

r+1=0=|z=-1

@ 2*—a?-172-15=0 ON (x+1)-(22—22—15) = r=-3
22 —2r—-15=0=
=95
1 -1 —17]-15
@® -1 —1 2 15
1 -2 15| 0
r—2=0=|x=2
()aﬁ—zﬁ—9x+18=0§é(x—2y@?—m — r=-3
?-9=0 =
xr=3

1 -2 -9 18
® 2 2 0|-18
110 -9 0

@) z'—2® 1322 +2+12 =0 LN (x—1)-(2*—132—12) @, (x—1)-(z+1) (22 —2x—12)

r—1=0 = |z=1

z2+1=0 = |z =-1

P —r—-12=0=
=4

1 -1 —13 1 12
@ 1 1 0 —13| =12 ® -1

1 0 —-13 —12] 0

-1 1 12

‘1 0 -—13‘ ~12
1 -1 —12| 0

@) 2% +a2* 823 + 1422 — 82 =0 = z-(2* +2° — 822 + 142 — 8) =0
g>x-(a:—1)-(:153—{—2:L’2—6x—|—8)§>:13-(:zc—1)-(x+4)-(:1r;2—2:v—|—2)

z=0

r—1=0 = |z=1

r+4 = |x=—4

22— 2r+2=0 = 7 Solucién

11 -8 14|-8 1 2 —6| 8
@ 1| 1 2 —6| 8 ® -4| -4 8|-8
11 -2 2] 0

12 -6 8] 0

(5) 4x3—6x2—6$+4:0g>(x+1)-(4x2—10x+4):0

z+1=0 = |z =-1

=1/

—

T =2

4x210x+40:>{

16



4 —6 —6| 4
® -1 —4 10| —4
|4 =10 4] 0

(6) 2*—62°+122° 82 =0 = x-(2®—622+122-8) =0 CN r-(x—2)- (2% —42+4) =0

z=0

= r—2=0 = |z=2

2 —dr+4=0 = |z=24d.
1 -6 12| -8
@® 2 2 -8 8
|1 —4 4] 0

@ 62 — 52 — 1422 — 2 +2 =02 (2 +1) - (62° — 1122 — 3z +2) = 0

r+1=0 = |z=-1

r—2=0—= |2 =2

Set1) (-2 (62 +2—1) =

x=—1p
62°+r—1=0=
r=1/3
6 —5 —14 —1] 2 6 —11 —3| 2
®© -1 -6 11 3|-2 ® 2’ 12 2‘—2
|6 —11 -3 2| 0 6 1 —-1] 0

42® — 122" — 32° + 102> — 3z = z- (42! — 122° — 322 + 102 — 3) = 0
g$-($+1)-(4ZB3—16$2+13£B—3):0%$-($+1)-(ZB—3)-(4$2—4$+1) =0
=0

r+1=0 = |2=-1

r—3=0 —= |x=3

42 —4r+1=0 = |z =1)2d.

4 -12 -3 10]-3 4 —-16 13| -3
®© -1 -4 16 -13| 3 @ 3 12 -12| 3
|4 —16 13 =3[ 0 |4 —4 1] 0

=0

Q2 —dr=0 = 2-(2>-4)=0 =

2 —4=0 = 12=4 = | x =42

r+1=0 = |z=-1

P12—50-3 =02 (241)-(42=20—3) = 0 —> =1

2 —-2r—3=0=
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2.3. Ecuaciones Polinémicas de grado superior

1 -1 =5|-3
© -1| -1 2| 3
11 -2 =3] 0

r—1=0 = |z=1

@ P22 5046 = 0 2 (z—1)-(2*—2—6) =0 = r=—2

?—r—-6=0=

r=3
1 -2 5| 6
® 1 1 —1|—6
|1 -1 —6] 0
12 o' 922 142 +12=02 (2 41) - (2% — a2 — 82 +12) = 0
r+1=0 = |oz=-1
® r—2=0 = |xz=2
= (z+1)-(z—-2)-(2*+2-6)=0 =
r=-3
P?+r—-6=0=
T =2
10 -9 4] 12 1 -1 —8| 12
@ —-1| -1 1 8[-12 ® 2 2 2| -12
11 -1 -8 12| 0 111 —6| 0
(3) o' —82® + 1a? + 82— 15 =02 (2~ 1) - (¢ — Ta? + Tz + 15) = 0
r—1=0 = |z=1
® r+1=0 = |z=-1
= (r—-1)-(z+1)-(2*-82+15) =0 =
=3
22 —8r+15=0=
r=295
1 -8 14 8]|-15 1 -7 7] 15
® 1 1 -7 7| 15 ® -1 -1 8|-15
|11 -7 7 15| 0 |1 -8 15| 0

x4—1 = 2i=1 = |z =41

@x4—x3—x2+x20 — :U-(x3—x2—x+1)%x-(z—l)-(aﬂ—l)

z=0
1 -1 -1 1
— r—1=0 = |z=1 ® 1 1 0| -1
11 0 —-1| 0

2-1=0 = |x==+1

=205 13224380 -24 = 02 (2—1)-() = 02 (2= 1)+ (2=2)- (42 +2—12) = 0

18



r—1=0 = |x=1

r—2=0 —= |x =2

—
r=—4
2?+r—-12=0=
r=3
1 —2 —13 38|-24 1 -1 —14| 24
® 1 1 -1 —14| 24 ® 2 2 2|24
|1 -1 —14 24| 0 111 —12| 0
@ 25 =5+ 723 - 322 = 2% (23 —52?+T72—-3) =0 gxz-(x—l)-(x2—4x+3) =0
=0
— ® 1 1 —4| 3
r=1 1 —4
> —4r+3=0= | 3] 0
r=3
34 609 4622 +604+3 = 0 2 (2+1)- (30343224 30+3) = 0 2> (241)%(3224+3) = 0

{(x+1)20 = |z =-1

3224+ 3 =0 — 3 Solucién

3.6 6 6| 3 3 33| 3
®© -1| -3 -3 -3|-3 ® -1| -3 0|-3
13 3 3 3| 0 130 3] 0

24308 44224 6044 2 (z+1)-(2®+2224+22x+4) = 0 @, (x+1)-(xz+2)-(224+2) =0

r+1=0 = |z=-1

— yr+2=0 — |z =-2

22 +2=0 = 7 Solucién

1 3 4 6] 4 1 22| 4
®© -1| -1 —2 —2|—4 ® —-2| -2 0|4
11 2 2 4| 0 110 2] 0
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3.1. Ecuaciones racionales
2 3xr-—1
_Z =1

@ 3 3
_9)\2

@ (z 23) —r+2P=1—(z—2)

1 3
@—+3x—|—3x2—2:—+3x
xr — r—1
-1

@(:r—3)2—x3 =2z
r—3 1

@ 3 _x—l_gx

2
@x——+——5x—|—5

X
@$_3+3x—§:2x—§—3

i X

3x—§+(:t:—1) 3 (r—2)—(z—5)

x-(x—3)

® (@-3)-(e-D+—5— = (x-2)?
x2—32_ —28
4 C22-9
@ 3 +1_ 2
r+3 6 x-—2
@x—l 3+x:2
z+1 T
@ZE—l 3+x_2
r+1 x—1
1
ZE+$_2:4

21

Ecuaciones con fracciones

®eel
@x—l—%z?)
qu_2:431:1;—8
g+%:2x+9

(20) 20 —2 = 6‘7”1—5

—br+4
@x S—xx .

-3 -5
@i+5:i+3
@xil xf2:1
x2i£2_1+x;2

3 -2
@8+x4:c:wx
412§2:i2:6+8x
@2x2—4_23§+1

22—4 41

+1 —1 20+ 1
§+2+i—2:;+1

+5 -5 10
i—5+i+5:?



3.1. Ecuaciones racionales
32+ 2

x? 42
@x-(az+1)—<m+g>:0
@ nrr-d Lt

r+4 4dr+4
2 -
@ + 3 3 +

=42% +3

2—x
r—3

2 3x+10
g—i_E: x3x
@x+3:2§j11
3 1

1 Tz

2 14 :_%

xr—1
z+1

1 9 9
x+1+x+2:§

2_b5r4+4 1
@ -

-3 -5
2+5:z+3

r+2 (x—2)-(x+2)
(:v—2)-:v— 5 5

xfrl—i_a:fQ:l

2x :1+a:+2
T —2 2
3 -2

8+x43::$x

4lgiz:12:6+8x
22— 4 2741
;—4:5:1

r—1 2041

r+1
x+2+x—2_ r+1
2 +2
x2+€x+1:i+1‘2
3 +1
xi1+x+1:az—1

@1—1-93_ r 3w+ 5a?
r—3 x4+2 22—2-—6

(r—2)2—4

(m—3)2—x;2+(3—x)-(m—1):(x—2)2

T — 2

4z

2 i 22 4+5 B
24r—2 22-3z+2 12—-4

2 _2x+1

22



©)

®

)

®

@

—2?—=Br—-1) 3
1 = =—- = —12-32+1=3
3 3 3 3 S

— 2 4+3rx+2=0 =

(x —3)
2

24z —22 =

—3)2
—r4+’=z—-2+2 = (w=37 5 S _

—z+ri=r—(r—-2) = @
(x—3)° 2-2+z—2?

= — 32 =4+ 20 — 222
5 5 = (x —3) + 22 — 2z

r=1

— 22— 6xr+9=4+2r — 222 — 32?*—-8r+5=0 —

r =53

+ 327

1 3 1 3
+3rx+322—-2= +3? = — +3x+37-2=
r—1 r—1 r—1 r—1
1 1 —1)- -2

3 _ 9= 3 +(z—1)-(3z ): 3
z—1 rz—1 r—1 rz—1

= 1+32?-2r-32+2=3 = 322 -52=0 = z-(32—-5)=0

—

=0

—

3r—5=0 = |x=5/3

r—1
3

1 _
‘ :2x=>:v2—6x+9—$

1
(r —3)% — =2r = 22 —-8r+9=

3. (22— 8z 49 1
_, 3@ 3‘T+)=“’3 e 3022+ 2T — -1 —> 322 —9250+28 = 0

r=7

x—3 1 (x—=3)-(x—1)—3 3z-3-(x—1)
— =
3 x—1 3-(x—1) 3-(x—1)
= 2’ —2-3r+3-3=922-92 = 82 -52=0 = x-(8x—5)=0

z=0

—

8r—5=0 = |x =58

2 1 2 1 —4+1 2z - (4z + 5)
r——+—=504+5 —= ——+ —=4r+5 — =
r 2 r 2z 2x 2

x=—1p

— —44+1=8224+10r = 82?2+ 10z+3=0 =
x = —3/a

-3 5 3 -3 5 3

A I PP PV N P el P
x x x x x

x—3—5_—x2—3—3x

T T

— 1r—-3-5=—-22-3-3z = 224+42-5=0
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3.1. Ecuaciones racionales

r=-9
-
r=1

©@ @3 -9+ —5==(@@—2
2-(x=3)-(x—-2)+z-(x—3) 2 -(r—2)?
2 N 2
= 202 —dr —6x+124+2*—-3x=222—-8x+8 = 22 —5xr+4=0

r=1
— >

r=4

2-32 28
x 1~ % — (22-32)-(22—9) = —112 = 2*—922—3222+288 = —112
x J—

L t=16=2% = |z =44
xt=t

= 2441224400 = 0 2:_t t2—41t+400 = 0 =

t=25=22 = |x =45

frd :> —
x—|—3+6 r—2 6-(x+3)-(z—2) 6-(x+3):(x—2)
— 182 —-36+22—2x4+32r—-6=120+36 = 224+ 7x—78=0

r=—13
—

@x—l 3+ r-(x—1)—B+x) (x+1) 2z-(x+1)

@ 3 1 2 18- (x—2)+(x+3)-(z—2) 12 (z + 3)

_ :2:> =
r+1 x z-(r+1) z-(r+1)

= 2 —2x—Bz+3+2*+2)=22242r = 2*—2r—-3r—-3—2—x=20"+22

r=-3

— 2224+ 724+3=0 = y
r—1 34z (z—-12-@B+x)-(z+1) 2-(z+1)-(z—-1)
@x-i—l_x—l_Q: (x+1)-(z—1) o (r+ 1) (z-1)

= 2*—20+1-(3r+3+2°+x) = 2:(2?—1) = 2?—22+1-32—3—2?—x = 2222

20 =0 = |2z=0

= 202+ 62=0 = 22 -(x+3)=0 =
r+3=0 — |z= 3

1 (=2 1 4-(z—-2
x+ —y = 2 (z=2)+ = (= ):>a:2—23:+1=4:c—8
xr— 2 T — 2 T —2

— 22— 6r+9 = |z=3

24



2 2 922 -9 2—06
@ Pog=2 2 - L 02207 = 2— 62 —> 912—3r—2 =

9 3 9 9
0
r=-1/3
—
x =2/
2 5 246 5 z=2
@) L 42=" = T2 2 st6=0 —
3 3 3 3 =3

2 2,9 3 r=1
@Der—=3:>IjL —x:>x23x+2—0:>{
e X i

4y — 8 2_9 4r — 8 T =2
x—2: “””x — Z - - mx =>x26x+8—0=>{

3 2 9 246 2-(2 9
E+_: T+ :>1.+ = <x+):>162-|—6:4$+18
2 =z T 2x 2x

T = -2

= 2’ —4dr—-12=0 =
r =0

21,‘—2: 6x _5 — (2$—2)'<x—1):6x—5.<x_1)

r—1 r—1 r—1

x=—1p

— 22— 20 —20+2=6x—5x+5 — 22°—-Hr—3=0 — {

=3

2 5144
(21) %:5 — 22 Br+4=5-(8—1) = 2% —br+4=40 - bz
— X

= 12-36=0 = |z =46

r—3 x—95 ) 2
= _ . — _ . B _ _2
@ 275 -z53 — @3 @+3)=(@-5) (z+5) = 27 -9=2"-25

— 16 =0 = 7 Solucién

@ x x z-(z—=2)+z-(z+1) (z+1) (zv—2)
r+1 x—-2 (x+1) (z—-2) (x+1) - (z—-2)
= 22—+’ +r =2 4r-20-2=22+1=0 = 2 =+/—1 = B Solucién
2z :1+x+2 N dx :2-(x—2)+(x+2)-(:v—2)
x—2 2 2-(x—2) 2-(x—2)
T = -2
= dr=20—4+2° -4 = 2*-20-8=0 =
r=4

3 ~2
@ Ll 32— (2—2) (844zx) = 32 =8r+42®— 16— 8
8+ 4x x

= 22-16=0 = |z =14
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3.1. Ecuaciones racionales

16x3—12_6+8x . 162 — 12 (6 +8z) - (22° — 4)
202 —4 222 —4 222 — 4

— 167° — 12 = 1222 — 24 + 167° — 320 — 1222 - 322 — 12 = 0 —

x=-1/3
=3

-4 2w+1 , ,
@) T a1 o @) @)=+ (@ -4

— 275+ 2% —dx —A4=25—8r+ 2> —4 —= 2> +42x=0
rz=0

— z-(r+4) =0 = {

z+1 -1 2z+1
x+2+x—2: z+1
(x+1)2 (z—-2)+(x—1)-(z+1) - (x+2) _ 2r+1)-(z+2) (z—2)
(x4+1) - (z+2) (x—2) (x+1)-(x+2)(z—2)
= (2 +2z+1)-(z—-2)+(2*-1) - (z+2)=2v+1)- (22 —4)

= 27+ 27 —dr+ -+ + 2% — 0 — P =205 —8x + 22— 4

r+4=0 = |z=—4

rz=0

= 2’ +4r=0 = z-(v+4) =0 =
r+4=0 = |z =4

—= —
7—5 715 3 3 (@—5) (z+5) 3 (—5) (2 +5)
= 322+ 307+ 75+ 322 — 307 + 75 = 1022 — 250 = 422> —400=0
— 22=100 = |z ==+10

x+5 r—5 10 3.(x+5)2+3-(x—5)2:10-($—5)-(x+5)

3z +2
;jg =42’ +3 = 32742 = (2*+2)- (42’ +3) = 377 +2 = 42" +3774+-82° +6

— 4x4+8x2+4:0%4t2+8x+420 — 7 Solucién
r*=t

2z - 1) — (2
@x-(a:+1)_(x+g>=0———> AlLA )2 (I+x)=0:> 22 4+2x -3z =0

— 2 —r=0 = 2-22-1)=0 =

20 —1=0 = |z =1/

@ 3 1432 dr-(Bx+1)—12 z-(14 3z)
Jx+1——= = =
x 4 4z 4x

— 1222 +4r—12=20+32> = 922+ 3xr—-12=0 — {

@2+x+4_4x+4+2—x
3 3 x—3

26



6-(x—3)+(x+4) - (z—3) (“zr+4)-(z—-3)+3-(2—2x)

3-(x—3) 3-(x—3)
— 6r— 18422 —3r+4r—12=42>— 120 + 42 — 12+ 6 — 3z
T =2
= 32’ - 182 +24=0 =
T =4
1 6 32+ 3 6
x+—:—ﬁ vt = —= 32?4+3=6 = 2’=1 = |z =+1
r 3z 3z 3z
20 — 3 9 9
@ r—2= — - (x—2)=22-3 = 2*-2r=20-3 = 2*—4x+3=0
x
r=1
=
=3
2 3 10 246 3 10
E+—= T IO S0 26 =30410 = 22—3p—4 =0
3 3z 3z 3z
r=-1
—
r=4

2 1
@x+3: v = (z43)-(z—1)=2r41 = 2?—2z+3x-3=2z+1
T

—= 22— 4=0 = 2°=—-4 = |x =42

3 1 3 1 3 1
T~ 1 = 1 —3

T+ ——77 R () g | Tt 3r—3
2+
T —2 T —2 T —2
= 3 ! = 5 ! - ; !
i T2 @ z-(3z—3)+r—2 =z 322 =22 -2 x
3r—3 3r —3 3r — 3

3-(3z—3 1
3x2(—x2:r: —)2 T 3z-(3x—3) =322 —2r—2 = 92?—9x = 32%—22—2

— 62— Tr+2=0 =
Gl 2-(@—3)—(x—3) r—3
24 4 _ 1 1
r+1 1 p
r—3 r—3 .3
I 4! i 1
:>w_g;+1— ~ = (1) — = 71 .
2 5 5
2. (x—3 1
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3.1. Ecuaciones racionales

— 22 —2r—4=0 =

r =2

s+l z+2 2 > - 2
— 20 +44+42+4=9 - (®+2r+2+2) = 6 +8=92>+27z +18

1 2 9 2-(z+2)+4-(z+1) 9-(z+1)-(z+2)

x = —=5/3

= 922 +2lz+10=0 =

r=—2f3

2 _Sr4d4 1
w:—g — 3.2 —br+d)=—(8—1) = 32— 15z +12= -8+

8—x
T =2
= 322 - 162 +20=0 =
x =10/3
r=3 _a-5 _ (z—3)-(2+3)=(@—5)-(2+5) = Z—-9=27—-25
r+5 x+3

— 16 =0 = 7 Solucién

x r r-(r—=2)+z-(x+1) (x4+1)-(z—-2)
e e i @+1)-2-2 @+l @-2

— 22— x4t =a2—-2r+2—-2 = 224+42=0 = 7 Solucién

2z 1+:c+2 de  2-(x—-2)+(x+2) (v —2)

T—2 2 T 2. (z-2) 2. (z—2)

—= dr=2r—44+2’—4 = 2> -2 —-8=0 =

—9
ST _ T2 302 (p—2). (84 4a) —> 302 = 8r + 4a? — 16 — 82
8+ 4x x

= 22 -16=0 = |z =44

1627 — 12
TS 648 = 162% — 12 = (6 + 8x) - (222 — 4)

202 — 4

— M— 12:12a:2—24+}6f’(—32x — 1222 -32x:—12=0
x=-1/3

—
r=3

22 — 4 2¢ + 1 9 9

T = @)= (D))
= 25 4+ 20 —drx —A=2—8r+2’—4 = 2>+42x=0

z=0

— z-(z+4)=0 =

r+4=0 = |z =—-4

28



x+1 x—1 2z+1
x+2+m—2_ Tz +1
(z+1)2? (z—2)+(x—-1)-(z+1) (z+2) _ 2x+1) - (x+2) - (x—2)
(x+2)-(z—2) - (x+1) (x4+2)-(z—2) - (x+1)
= (2 +22+1)-(z—-2)+(@*—1) - (z+2)= 2z + 1) (22 —4)
— 27127 At -4+ 20— —F =205 B+ a2 — 4

z=0

= 2’ +4r=0 = z-(v+4)=0 =
r4+4=0 = |z=-4

x? T+ 2 x? T+ 2
x24+2xr+1 2+1 (x+1)2 x+1
> (r42)-(z4+1)—2-(z+1)°
(x+1)2 (x+1)2
= 2’ =2+r+20+2-20" 4 -2 = 22°+2x=0 = - (20 +1)=0
z=0
—
x=—1p
9:+3_x+1:x+3_ r+1
r—1 x+1 22-1 r—1 a+1 (o+1)-(z—1)
r-(x+1)+3-(x—1) r+1 )
= = " +r+3r—-3=x+1
(x4+1)-(z—1) (x+1)-(z—1)
r=-4
= 2’ +3r-4=0 =
=T
1+ r  3x+52° . 1+ r 34527
r—3 2+2 22—-2-6 r—3 x+2 (v-3)-(v+2)
(1+a)-(z4+2)—2-(x—-3)  3x+52?
(x —3)-(x+2) C(z=3)-(z+2)
— r+2+ 22 +2r -2 +3r=3x+52> = 52 —-31x-2=0
x= -2/
—
r=1
o1 —4x b (x—l)-(a:+1):—4x+5-(x+1)
r+1 r+1 r+1
T =2
= 2’ —1=—-dr+bzx+5 = 22—2-6=0 =
=3

T+ 2 :r+1_:c+5_0: (r+2)2+(x+1)?—(x+5) (x+1)
r+1 x+2 z+2 (x+1)-(z+2)
— 44 +4+27+22+1— (2 +2+52+5)=0

=0

— 2244 +4+22+2x+1—22—2x—-5r—-5=0 —= 22=0 = |2=0
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3.1. Ecuaciones racionales

x+3_2_2:0:>:£—|—3_2_2:0
22—=2r+1 -1 z+1 (x—1)2 2xz—-1 x+41
(x+3)-(z+1)—-2-(x—1)-(z+1) =2 (x — 1)
(z+1)-(z—1)?
= 2’ +r+3r+3— (222 -2)— (222 —4r +2) =0
= 2’ +r+3r+3-22024+2-22"+4x—-2=0 = —-32°+6x—-3=0

r=-1/3
— 22 -224+1=0 = f — =T = 3 Solucién
=3
@ z? . 2 2 0 — x? N 2 2 0
r+1 -1 22-1 z+1 2—-1 (z+1)-(x—1)
2z —1) 42 (x+1)—2
Nl Ut b0 U ) e S N S S AP P S

2 —1

z=0
— -1’ -2r=0 = z-(2?—2-2)=0 = g =T

[[Imm] x =2

x—l:__4x_|_5:>(x—l)-(x+1):_4$+5.(x_l_1)

r+1 r+1 r+1
T = -2
— 2’ —1=-Adr+52+5 = 22—2-6=0 =
=3
@x+1+ T _71’+2:>$+1+ r Tx + 2
r—2 z+2 a2-4 r=2 x+2 (r+2)-(x—2)
(x+1)-(z+2)+z-(x~2) Tw + 2
(x+2)(x—2) _(33+2)-(:U—2)

= P+ 2+ r+2+2*—20=Tr+2 = 22° —6r=0 = 2z-(z—3)=0

20 =0 = |2=0
-

r—3=0 = |z=3

r+2 (x—-2)-(v+2) )
($—2)'$— 3 5 =(r—-2)—-4
60 (2 —2)—2-(2+2)—3-(z2—4) 6 (x—2)2—24

6 6
= 622 — 120 — 22 — 4 — 322 + 12 =6(a? — 4w +4) — 24
— 622 — 120 —2x — 4 — 322 + 12 = 622 — 242 + 24 — 24

r=—2/3

— 32?2 —- 10z —-8=0 =
r=4

(a:—3)2—x;2+(3—3:)'(x—1):(a:—2)2

T — 2

— 22— 6x+9— +3r—-3—224zx=22—4x+4

30



r—2 3-(a* -2 —-2)+x—2

:x2—2$—2+T:0———> 3 0

r=-1

— 32 —6r—-6+2r—2=0 —= 32’ —-Hr—-8=0 =

r =383

2x n 22 +5 _x—2 4x
24+r—2 22—-3z+2 12—4 22—-2x+1

2z 2 +5 Tr— 2 4x

12 G- TG @-2 @+ (@-2 (@-1p

20(z — 1)@ —2)+ (2* +5)(z — 1)(x+2)  (z—2)(x—1)*—4da(z+2)(z—2)

IS Y T P v R o | PO By P
= 20 (22 =32+2)+ (22 +5)- (*+2—-2)= (2 —2)- (2? =22+ 1) — 4z - (22 - 4)
= 223 — 622 +dx+ 2t + 23 —22° + 522+ 5r — 10 = 23 — 227+ x — 202 +4x —2— 423+ 162

= x4+6x3+x2—12x—820g>(a:+1)-(:c3—|—5372—4x—8)

(z+1)32?=0 = |z=-1

S @12 (2 + 4o —8) —

22 4+4r—8=0 = |z =-2+2V3

1 6 1 —12]-8 1 5 —4
®© -1| -1 -5 4] 8 ® —-1] -1 —4
11 5 —4 —8] 0 |1 4 -8
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Ecuaciones irracionales

4.1. Ecuaciones irracionales

@ V3r+16+1=2x
@r-V2r—1=1-2
@ Vert+d+22=14
@ z+ vz =30

G VIi—3r—az=T
® vi+3=2z

T

@) L+Ve+T=g
VaT 135 +7=5
@ vz +i+l=u
(10) 3v6r +1-5=2z
Q) 3-vi=z+1

(12) V2r T 5+6=30+3
13) v3r—2-4=0
Vi—1—-2+47=0
5 vz —T+x=8
ViFl=z—1

1) V3iz—5+a=1

@8) V-8 =z +2

VIt —T1=gq-2
VIZF8—x=2
@)z~ Va2 + 5= -3
@) vits5-o=3

@ V2T —1+vVz+4=6
VAT F5—V3rF1=1
@) V3rT10=1+3+3
@) Vi+1=yito
@) viti=3-yvi-1
NI +d=5r+4
VI—2+VT+3=5
@) viTT-vr=1
@2 vart3- vz —2=2
@) vito+v2z-c=4
@Y vi—T1+a=

@ V+T+x =17




4.1. Ecuaciones irracionales

Vz+6+x=3

@) viti-va-1=1
V2r+3+2—-2=br+1
Vitl-Vi—2=1
Vir3-vzr2=1

V3T Fl4+yVati=2
Vi+3+yz=2
Vird—yVz-1=1

@) var—1-vz-1=1
V2T —3— i —5=2

Vr—3++Vr+4=+4r+1

@) 2v2r —1= 6z —5+ 2 9
@) Vo' -2z =z
VZ+64+ Va1l =+5—10z

Vo 142541 = 2;_1
(51) \/ovT5 — 7 =6y2z + 3
@ \/§+\/2§=\/%

—+b6x +1=2v3x

21
@\/m
VIi=1—-2/z+2=0
@) o vI—z+vi=1

34



O V32 +16+1=20 = VBr+16=20—-1 = 30+16=42> — 4z +1

[ 15
/ ——+16+17é——
— 42’ —Tr—15=0 = 4

VIFI6+1=6v
@r-V2r—1=1-2 = 20-1=20-1 = 42 —da+1=22—1
1 1 1
r=-| S-VI-1=1--V
— 42’ - 62+2=0 = 2 2 2
r=1 1-Vi=1-1V

G V3r+id+2r=4 = 3o +4d=4-21 = 3v+4=16+42>— 16z

3 9 3
= — - +4+2-—-=4
T 1 4+ + 1 v

=4 JI2F+44+8+#4
@x+\/§:302>\/5:30—33:>:U:9OO—|—:1:2—60;1::>x2—61a:+90020
x =25 25 +/25 =30 v
==
=36  36+/36+# 30

= 422 - 192+ 12=0 =

G) VT —30—2=7T= JT-3a=T+z = T—3c=49+2>+ 14z
r=-3 VI+9+3=7V
— 224+ 172 +42=0 =

=t T HA24+14#7

6) Va+3=20 = a=20-3 = 2=42"+9—-120 = 42?132 +9=0

9 9 9
= — — :2-—
. T 1 \/;—1-3 4\/

z=T V1+3#2

2 2x

@ 1+vaF1=5 = VaFl=5-1 = s+l=5+1-2 — o* 150 =0

=0 1++/1#0
1
r=1 1+m:§5

= z-(r—15) =

Va2 +32+7=5 = 2°+32+7=25 = 2°+3z—18=0
r=-6| V3-18+7=5V

—
z=3| VI+9+T7=5V

@ Varti+l=0 = V2r+l=0-1= 2v+1=2-20+1 = 22 —4a=0

=0 V1+1#0
=4 V8+14+1=4V

— z-(r—4)=0 =
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4.1. Ecuaciones irracionales

36z T 1-5=2r = 3/6rF1=20+5 = 9-(62+1) = 4a® + 25+ 20z

1 1
r=-| 3/3F1I-5=2.2v
= 42 —3r+16=0 = 2 2
r =28 3vV48 +1—-5=16 v

@3—\/sz+1 — 2—ax=r = 4+ —dr=0 = 22 -5r+4=0

r=1 3—V1i=1+1V
=
=4 3—\4#4+1

@ V2T FB54+6=30+4+3 — VI +5=30—-3 — 20+5=022— 187 + 9

/ ,/—+5+67é +3
— 912 - 20 +4=0 =

T =2 VA+54+6=6+3V

(13) V31 —2-4=0 = V3 —2=4 = 30 -2=16 = 3z =18
— |z=6 VIS—2—-4=0Vv

Vi—T1-2+47=0 = Vo—1=0-7 = 2—1=2%— 14z +49

=5 \5-1-5+T7+#0
z =10 VIO—1-10+7=0V

= 22— 152 +50=0 = {

@ VT —T42=8 = VIr—1=8—2 —> 27 —1=064+ 22— 16z

x=5| VI0—1+5=8v
=13 /26—1+13+#38

= 22— 18z +65=0 — {

@) viti=o-1= a+1=2>~2+1 = 2>-3c=0 = z-(z-3)=0
=0 V1#0-1
=
r=3 V3+1=3-1V
@ V3r—=54+r=1 = 3Br—-5=1-2 — 3x—-5=1-224+2> — 22—52+6=0
2=7 J6—5+2+41
=
2=3  JI-543#41
\/x2—8=x+2=>x2—8::c2+4x+4:>4x=—12
— r=—3 VI—8+# -3+2 = 3 Solucién
\/2x—1:x—2=>2x—1:x2—4x+4:>x2—6x+520
=T V2-1#1-2
—
r=25 VIO—-1=5-2V

— 7 Solucién
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\/W—x:2:>\/m:x+2———>x2+8=x2+4x+4———>4x:4
= |z=1 VI+8—-1=2V

@) s Vi 15=-3 = 2+3=V2 115 = 2> +6c+9=1>+15 = 62 =6
= |z=1 1—yV1+15=-3V

@ VITB—2=3 = VTF5=342 — 24+5=9+22460 —> 22+5x+4=0
=1 J=I¥5+1=3v

r =4 vV—4+5+4+#3
@) var —T+va1i=6 = v 1=6-Vit4

— 2r—1=36+z2+4—-12V/x +4 — 12/x+4 =41 —=x
— 144-(:Jc-|—4):1681+x2—82:c — 22— 2262+ 1105 =0

—

x=25 VIO=—1++/5+4=6V
2=22T /442 -1+ /221 +4+#6

VT F5—V3rF1=1 — Iz 15=1+V30+1
— 4dr+5=14+3x+1+2vV3z+1 — +3=23rx+1
=1 Vi+5—-V3+1=1V

—

= 1246249 = 4-(3x+1) = 2°—62+5=0 =

r=5 V0I5 - VIsri=1v

@ V3T FI0 =143 43 — 35410 =143z 434237+ 3
— 6=2V37 13 = 36=4-(3z+3)
s 12724 — |2=2] V6F10=1+6F3v

VT+l=va10 = 2+14+2/7=0+9 = 2/7=8 = 4z = 64
— |2 =16 V16 +1=16+9 v

@ VIFA=3—-T-1 = 244=942-1-6y2—1 = 4=06z—1

13 13 13
= 16=36-(1-1) = 360=52 = o= | [oH+d=3-/F -1V

@) 2wz Ti=VErtd = 4 (x+4)=5c+4
— [r=12] = 2v1274=60+4 v
@) vi—2+Vi+3=5= Vi-2=5-Vi13

— r—2=204+2x+3—-10vr+3 = 30=10/r+3 = 3=+vVr+3
— 9=0+4+3 — |z2=06 V6—-24+V6+3=5V
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4.1. Ecuaciones irracionales

3 6 9 36
—_— P -_—_—— ———— 2 g =
ﬁ e = g = 270+ 30=36r = 9r=36

3 6
’ Ji 1214

@\/x—Jr?—\/Ezl = Vz+T=14+z = z+7=1+2+2x
— 6=2y7 = 3b=42 = |2=9 VI+T—V9=1V

82 vz 73-VZ—2=2 = VI 13=2+V7 2 = 2u+3=4+2-2+4/T 2
= r+1=4y2 -2 = 2 +2r+1=16-(z —2) = 22— 142 +33=0
{xS VEF3—V3—2=2V

N

z =11 V2+3-J/II—-2=2Vv

@ VI+6+V2—02=4 = Vo +6=4—2—2 = 2+6=16+2—2—-8V2 -7z
= 20— 12=8V2 -1 = 42 —48x+144=64-(2—2) = 42°+162+16 =0

= |z = -2 V=2+6+v2+2=4V

Vo —14+/7=2 = Vo—1=2-7 = 0-1=4+2-4/7 = 5=47

25 25 25
25 =1 == Ja =142 =2
= 25 6r —= |z 16 16 + 16 v

@) Vit T+vE=T = VitT=T-v2 = 2+7=49+2- 14,7
— 42=14y7 = 3=z = |2=9 VI+T+V/9=7V

Ve+6+yr=3 = Vr+6=3—-r = 2+6=9+2—-6x

1 1 1
= 3=6/a = 9=36c = |z = ,/Z+6+\/;=3/

@) Viti-va—1=1= Vaii=1+Va-1 = s+l=1+z-1+2/7 1

) )

= 1=2yz—-1 = 1=4-(z—-1) = |z=- \/Z+1_\/Z_1:1/

VI t342-2=5rF1 — V23— Brrl=2—2z
—> 20+3+50+1-2/20+3) - (br+1)=4+2°— 4z

= 2? — 1lz = —2y/1022 + 172 + 3 = 2? + 1212% — 2223 = 4- (1022 + 172 + 3)
e 2t 023 1812?68 —12=0 -2 [2-3] VEF34+3-2=I5F1Iv
‘1 —22 81 —68‘—12

® 3 3 =57 72| 12

|11 -19 24 4] 0
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VIFTl-VT—2=1— Vatl=14v2—2 — 2+41=142-2+2/7—-2
— 1l=Vr—-2 = 1l=2-2 — |2=3 V3+1l—v3-2=1V

VIF3-VIT2=1 — Vi+3=14VTF2 — z+3=1+42+42+2/TF2
e 0= VT T2 — 24+2=0 — |z=—2] V23—V 242=1v

VI FI+ViFl=2 — V3o F1=2-vVo+1 — 3u+l=4tat+l-4yzF1
— 4Vrt1=4-20 = 16-(z+1)=16+42% — 162 = 4a® — 320 =0

=0 VitVi=2v

=8 24+ 1+V/8+1+#2

— dr-(z—-8)=0 =

Vi34 /2=2 = Va13=2-T = v+3=4+1— 4/

1 1 1
— 4y/r=1 = 1lbr=1 = = — — +3 — =2V
Ve ’ 6 V16 "> "V 16

VITA—Vi—T=1— Vitd=14Va—1 — z+44=1+42—1+42/z =1
— 2=Vr—-1 = 4=2-1 = |z2=5 Vi+4—5—-1=1V

V=T —T1=1 = V25T =14va =1 — 20—1= 1421427 =1
— r2—-1=2yz—1 = 2?—-2z+1=4-(x—1) = 22 —62+5=0
r=1] V21— iZi=1v

—

z=5 VIO—I-\5-1=1v

V2T —3-T-5=2 = V2T —3=24V2 =5 — 20—3=4+s—5+4/T—5
= r2—-2=4/2 -5 = 2?4 +4=16-(z—5) = 2> —200+84 =0
t=6] VI2-3-V6-5=2v
S

r=14 V28 —-3—14-5=2V

Ve—=3+Vr+4d=yiz+1 = x—3+x+4+2\/(.r—3)-(x+4):4x+1
— IWrl+r—12=%r — 2’ 4+1r—12=22
= |z =12 VI2=-3+/124+4=/48+1V

227 — 1= 6z —5+v22 — 9 = 4-(2r-1) = 62—5+22-9+2\/(62 — 5) - (22 — 9)
— 5=+1227 —6dz 1 45 = 25= 1227 — 64z + 45 = 1222 — 64z + 20 = 0

3 3
— w/z/g 2%:;?—54%)%

T = 2V/10-1=v30-5+V10—-9 vV
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4.1. Ecuaciones irracionales

Vi3 =2t =1 = 244 —4Vat=12 = 2 —42® + 32 =0
r=0 V0 —2v/0 =10V
= z-(2?—4r+3)=0 = {z=T V1-2J/1#V1

r =23 V27T -23=3V

VIT 64Vl =510z = 2+6+a+11+2/(z +6)- (zr+11) =510z

= Va2 + 1T +66 = —12x — 12 — Va2 +17x +66 = —62 — 6
= 224+ 172+ 66 =362+ 722 +36 = 3522+ 552 —30=0
r=—2 V=2+6+v/24+11=V/5+20V

gl PR e e

1
\/2x—1+\/23:+1:7\/m
— r—14+Viax2—1=1 = V42 —1=2—-220 = 422 —1=4+ 422 — 8

== »Tz? \/§—1+¢§+1: ! v
4 4 51

B JoUTs—2=6v20 13 = 9VI5—2=36(20+3) = vI5 -z =4-(20+3)
— 15— =16-(20+3)> = 15—z = 16-(422+9+12z) = 6422+1930+129 = 0

r=—1 VI-4=6V1Vv
o= /9,154 12 £6,/12 +3

|23 |23 8
@\/ﬁ—f— “=V2r = =V V2 = —=22+2-2V4x
x x x

— 2w —1+/(20+1)- 20 -1)=1

ot

2002 + 21 — 8 2 —4
35-1-—35:21/436 — rrr—4 Ar
X xr
x4+ 22+ 16 + 22° — 822 — 8z 2t + 2?2+ 16+ 22° — 8x2 — 8z 4a®
= =4r = = —
a? P P
®

= ' - 203 —T2? -8+ 16=0= (z—1)- (x —4)- (2> + 32 +4) =0

o ﬂ+ﬁw§

o
=4 f—l—\/ =8V
1 -2 -7 -8| 16 1 —1 —8|-16
®© 1 1 -1 —-8|-16 4 4 12| 16
|1 -1 -8 —16| 0 113 4] 0
21
@W—\/&nﬁzm/sx:21—(6x+1):2./3x-(6x+1)

= 20— 62 = 2v/1822 + 3x = 10— 3z = /1822 + 3z = 100+ 922 — 60x = 1822 + 3z
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4 21
= 922 +63x - 100=0 = 91
E)
(/=

VEi—1-2V2+2=0 = Vo —1=2/2+2 = 2-1=4-(z+2)
3
— r—1=4248 = 30=-9 = z==3 JA=...

@ Ve—vVi—z+yr=1 = Jr—V1I—zx=1-\z = 2z—/1—2z=1+2-2x
— —V1l-ax=1-2yr = [—zx=1+40r—4/r = —bx=—-4x

= 257° =160 = 2522 — 162 =0 = =z - (250 — 16) =0
3

=10 3z//:\/T+....
=
16 16 9 16 16 3 4 1 4
Br—16=0= o= | /5~ e A R R L '
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Ecuaciones no lineales

Yy —2x = -9 y+5=3x r+y=3
@{x+y2y @{az—ZyQ:O @{1 1 3
y 'y 2
6x + 6y =5 3z — 8y =
@ s @ @i
Y2 — 2% =2 (z+y r+y=>5 3r — 2y =
@{\/m+x—y+2@ {x +3ay = 22 @ vy —4y* =0
z+1 . r—y =
o3 yoa=1 {
@{29531;27 {562—95?;—2 (z+y) 2: (@429 = (o) = —14
+y =
ol @ @y e
3xy — 2x = 100 vy iy =T rty T—y 2
5z + 6y = — y=1+2z Tx —2y =
@{3 4 {I +y* + 62 =16 2 =3r+4 1
T &Z_l y2—2y+3 3
T+2 @ {4 x—3y—1 3z +1 =212 —
_9 x =21 —y
@{y‘4 S——= @7) 2w—1 y+3
(—=3)-(y+1)=50 o1 y+1
+y=26
Ty=24 {x Ty = 30
2r+y= T+y=06 ry+12=0
@{x2+y2: {xy—9 {x2+y2:25
y+3=3z r—y=1 zy+3=0
{x2+y:13 {:v — 2 =17 {2x2—5y2:13



5.1. Sistemas de ecuaciones no lineales

@i,
2?2 +ay+y? =19
2 —yr+y? =7

2 +y* =13

e+ 2y =22
20% —

222 — 3y —6

®
e
|
{y 16+ 4z
-
|

® ®

24+ + 92 +14=0 ‘

y? = 6x

® ®

2 —y*+8=0

2?2+ ay =177

Ty +y* =44

®

o

y? + xy =45
22 + 22y = 56

22 +y? =25+ 22y
2?2 + 2zy + y? = 169

1 1 5
27y 6

11 1
2y 6

1 2 -1
2y 6
1 1 9
Ty T2

aa:;yj—!ny:lSO
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9
y—2r=-9 = - (y—2)=-9 = v=———

@ vz
e=—25 9
= 9+y-(y—2)=2¢*-(y—2) = 2¢° —54°+2y+9=0
y—1=0=|y=1| = |2=9
EON (y+1)-(2y*=Ty+9) =
2y*2—Ty+9=0= 7 Solucién
2 —5 2 9
® —1 -2 7 =9
2 =79 0
5
6x+6y:5:>y:6—x
D y=2-z 5 2 5 25 br 5
2 _ 2:—6: 2 _ —_ — ) = — — —_— = _ = —
EET; “-677) Tm =A% T T w
5 5
gzé r=1p| = |y=1/3
@ [P =2 ) = ) o) <2 ey = y=a
Vr+ty+d+r=9y+2 = Vet +24+44+2=2+24+2 = J2xr+6=4
— 2r+6=16 = |x=5| = |y="7
r+1
@ 5 =y—3 = x+1=2y—-6 — v=2y—7
22 =2 —TEEL 9 (Y — TP =12 =T = 2 (4P +49—28y) =12 — T
y=3| = |z=-1
= Ty? =56y +105=0 =
y=5|—= |x=3
L9 = z=2y+2
= Tr =
® ly+1 Y
3oy — 2z =100 = z - (3y —2) = 100 =225 (2y +2) - (3y — 2) = 100
— 6y* —4dy+6y—4=100 = 6y*>+2y —104 =0
y=-B3| = |x=-208
—
y=4| = |z =10
145
Sr+6by=-1 — y=— +6x
@ 3 4 y=—22= 3 4 3 24
Ty r = r 1+5z

3-(1—{—5;1:)—24:1:: —x - (1+52)
2 (+5T) 2 (+5T)

— 3415 —24r=—-2x—52> = 522 —8xr+3=0
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5.1. Sistemas de ecuaciones no lineales

r=35| = |y=—2/3

r=1] = |y=-1

T+ 2

—4
@ Y r=2y—10

(—3)-(y+1)=50 =22 2y —10—3) - (y+1) =50

=2 = 2+2=2y—-8 = rv=2y—10

— (2y—13)-(y+1)=50 = 2> — 11y —63 =0

y=-"h| = |z=-17

y=9| = |z=8

r+y=24 = y=24—=x
{ y=24—x

22 +y? =290 225 02 4 (24 — 2)? = 290 = 2% + 576 + 2% — 48z = 290

r=11| = |y=13

— 202 —48x + 286 =0 —

r=13| = |y=11

y=3—2x

@ 2r+y=3 = y=3-—2x
Py =9=—=20"+3-22)0=9 = 2?4+ 9+42> - 122 =9

= b2 — 122 =0 = z- (bx — 12=0)

r=0| = |y=3

—

br—12=0 = |e=12s| = |y= -9

y+3=3r = y=3r—3
P2yt =13LEE2 2 1 30 —3)2=13 — 2%+ 922+ 9 — 18z = 13

— 1022 - 18 —4=0 =

r=2|= |y=3

@ Yy+o=3r = y=3r—-95
r-22 =022 5 2. (3052 =0 = z—2- (922425 —30z) =0

=218 = |y=—5

= 182> —6lz +50 =0 =

r=2| = |y=1

3 3y
x=3Y/4 3 9
x2+y2:25——/—><zy> +yP =25 = SC 4y =25 = 2597 = 400

= > =16 —
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@ TH+Yy=95=— y=5—u
22430y =222 02430 (5— 1) =22 = 22+ 152 — 322 = 22

r=2| = |y=3

— 222 - 152 4+22=0 =
1‘:11/2 —> y:_l/g

y—z=1=— y=1+ux
A —qy=2-(z+y) LB 42—z (14+2) =2 (z+1+2) = 42—z —22 =4z +2

r=-13| = |y=2/3

= 322-51-2=0 =

r=2|= |y=3

@ rT+y=95=— y=50—v
o ay+ Pt =TS 2 (5—a)+ (5—2)2 =7

= 225 +224+25+22—100 =7 = 322 —15x+18 =0

r=2| = |y=3

r=3| = |y=2

y=14+2zx
22 4P 462 = 16 =5 22 4 (14 22)° + 62 = 16 = 2% + 1 + 42 + 4z + 62 = 16

= 52°+ 10z —-15=0 =

r=3y—1
@ 11 =1 a=3y1 1 1 -1 2y—2-3y—1) —y-By—1)

r oy 2 -1 y 2 2.By=0  2-By=1)

= 2y —6y+2=-3y’+y = 3y’ —5y+2=0

y=23| = |x=1

y=1|—= |z =2

r+y=6 — y=6—=x
Iy:8g>x-(6—x):8 = 6r—2°=8 = 1?—62+38

r=2|= |y=4

r=4| = |y=2

{:c+y:fi:T> y=6—=x

my:9£—>x-(6—x):9 = 6r—2°=9 = 22 —62+9=0

= |z=3| = |y=3
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5.1. Sistemas de ecuaciones no lineales

r—y=1=— z=1+y
22— = 1T 14y — 2 =17 = 1+ 2+ 29—y =17

— |y=8| = |z=9

r+y=3
@i s
T y_2

548
3r—8y=5 = x = + %

3
@ Bisy 5+ 8 20 32y
4oy — 6y = 3 == 4- +y-y—6y:3:>%_

— 20y +32y> - 18y =9 = 322 +2y—9=0

6y =3

y=-96| = |z =1

y=12| = |x=3

142
r—2y=1 = = T2y

3
@ ==, 1+2y
3

3oy — Ay =0 —= 3 - YA =0 = y+2° — 42 =0

y=0| = |z=1/3

=2~y =0 = y(2y—-1) =0 =
y=1| = [z =283

T—Yy=95 = Y=o —95
2. (z+2)2— (o +y)P=-14LE02 042 - (25— (w4252 =—14
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— 2:(922+100—60z)—(922+25—302) = —14
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r=7T| = |y=2

r=3| = |y=—-2

rT+y=2 —= y=2-u

@ f—y+m_§y=2—x $—(2—x)+ r+2—x _§j2x—2 2
r+y x—y 2 r+2—-2 z—(2-2) 2 2 20 —2 2

(20 —2)24+4  5-(2z—2)

2:022=7]  2:(22=7)

— 422 4+4—-8xr+4=10x — 10 = 422 — 18z +18 =0

r=3| = |y=—1

x=3k| = |y=1
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2
22 —3r+4 1 y=T2 r? —3r+4 1
2 —_—92u+3 3 1) 2 o ~ 3
v —2y+3 3 (72_1> 2.7l 43 3
4922 4+1—14
— 3 (22— 3z +4) = x+4 L Tr+1+3

— 4. (322 — 22 +8) = 4922 + 1 — 14z

r=1|=|y=3

= 371?’—62-31=0 =
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= 272 +9=18x2—42? —1+4r = 1422—23x—10=0

r=-5M| = |y=—41

-
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® 2 —1|x+1 ® y+3|ly+1
—2xr—212 & —y—1]1
-3 2
30

zy =30 = y:;

— 30 30\ 2 900
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X X

— 2t 6122 + 900 = 0 Z=5 12 — 61t + 900 = 0

r=-5|= |y=—06

=
r=-6|= |y=-5
—

—12
ry+12=0 — y= —
x

2, .2 == o —12)? o, 144 4 2
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s 2t 952 4 144 = 0225 12 _ 95t 4+ 144 = 0
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5.1. Sistemas de ecuaciones no lineales

-3
ry+3=0 = yz;

—=3 —3\2 4
2x2—5y2:13%2x2—5~(—3> :13$2x2——§:13=>2x4—45:139:2
x x

2=t

— 201 - 1322 —45=0== 22 — 13t — 45 =0

t=9=21> =

5
t = 5= 2?2 = 3 Solucién

6

—6 6\2 36
x2+xy+y2:19y:’”ac2+6+(—> =19 = 22 +6+ > =19
zy=6 T T
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— 21— 1322 +36=0==t>— 13t +36 =0

r=-3| = |y=—2
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—

SH R
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=8 62 36
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r=-3| = |y=—2
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r=2| = |y=3

@ {x2+2y2:22 — 22 =222 = 1 =422 — 22

2_99_9,2
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r=1+4/22—2y2 r=-2
y=-3
9 T =2
r=-+/22—2y2 r=-2
y=3
r=2

@ y2=16+4$
2— X
2?42 0+ 14 =0L220 2 16440+ 92+ 14=0= 22+ 132+ 30 =0

Wi e y=-2
y2=16+4z .y
2z =—10 £=—=—=—= % Solucién
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r=2| =
y=2V3
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PHay=71 = y=

xr
@ 77 —a? 2 2\ 2
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x
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4oy =45 = = i

.
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Y Y
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5.1. Sistemas de ecuaciones no lineales

2025 + y* — 90y?
y2

+90—2y% = 56 = yi+56y2—2025 =0

Y=t o
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r oy Y x
1 1 O 1—2\2 1 1422-2
—+—=13£—>—+( x) 13— T T g
x? 2 x? x x? x?
14+1 2_2 1322
L Y 1?4220
x x
r=-lp| = |y=—-1/3
—
=11 = |y=1p
2 —2 1
I S SR
Y Y Y Ty =2
1 =5 (y—2 6-(y—2
g Loz, Y g YW=ty 6-(y-2)
x y—2 y— 2 y—2

= Y -2y+y=0y—12 = y* - Ty+12=0

y=3| = |xz=1/3

—
y:4 —_— 1':1/2
x 21
YTYT 2 mer
by EBytr=15 = y=15-2
rT——=Z
Y 2
. 9 y=15-2 x Q:x-(15—x)—x 9
r——=z x — =3 =5
Y 2 15—z 2 15—z 2
14z — 2% 9
#:5:>28x—2x2:135—9x:>23:2—373:+135:0
— X
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r=5|= |y=10

x=2Th| = |y=3/)

2 442 =254 2 36
vy TRV BB gy o 14420y = dny =144 = y=
7+ 22y + y° = 169 x

= 169

36 /36 1296
= 2?4+ 2zy+y? = 169$x +2z- _+<:v)

x2=t

= 2%+ 7222+ 1296 = 1692° = 2" — 9722 + 1296 = 0 == > — 97t + 1296 = 0

r=-4| = |y=-9

t=16=1> =

—
t=81=2> =
r=9| = |y=4
1 1 5
E‘*’*:é EitE 2 14131 1
1 Z{ 1 1 f ] = |p=2 |2 — = = [y =3
r y 6
2+3 17
2y L B 7 7 12_-1 1 1
r y 12 B2y y=4|27= —=- —= |v=3
1 2 -1 4 r 3
—_—_——_ = — y
Ty 6
r 1 9
r oy 20
2%y + xy? = 180

r—y=105 = y=x— 105
Vi =155 iz —105=15 — T —105=15— /7
— r—105=225+2—-30/x = 1l =z

— |z=121| = |y =16

x+y=5\[:>:v:5\/_—y
2=5/J—
VE—i=1=E2 B fj—y— =1 = Hy—y=1+y
= 5/y—y=1+y+2/y = 3y=1+2

= Qy=14+41>+4y = 4> —-5y+1=0

y=11| = |z =9

y=1|=|z=>5
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)

Exponenciales

6.1. Ecuaciones exponenciales

@ 27 =128 @7) 27+ =128

@ 3=27 1624 = 1

@5'2””=§ (19) 3+ +3°2 + 37 + 31 =120

@%-1:1—16 4z+2x1:;

G) 3v9 =27 @ 9-a+5 _ grtd

® 5%:25 @2) 27+ 20t 4 2rH p ot =09

@o,lwzﬁlo @3) 47+~ 3. 277 16 =0

®) 05" =16 2o+l 4 42-1 = 96

(©) 2°+3 = 1000 @ fr-2 L9l _ o

103> = 3584 3¢
(32)3 .37 = o
METER AQUI LOS EXPONENCIA- 3
LES FACILES @ 24 90— _
2T +2x—5 | 42 T _ 8;r+1

@2 :

225 = 39
g 365 _ gya-2 45 (477 4T =) = -1

14) 322 =2 \/2v2m:2x
@) 2+ = (31) 27371 = 2592

@) 2+ = 16 @4-(2%%):33

95



6.1. Ecuaciones exponenciales

@ IE; 3 or 1

8 —3.47 3.9t 1 8=
@ 93—z 4 ol+z _ 1)

ga+1 | gu—1 _ g

@ qe-1_ge-2 _ g

32 _ 3t _ 6=

30 4 grHl g

32043 — 9187

312—3x+3 =3

1057 = 10

32-1 _ ga+1 _

520+l 4 3. 562-3 _ 50
47=2 _ 9r+l — _19
32(@+2) _ 4 .30 _ 77—
320+5 _ 97a+2

920 _5.9% 1 4=
gite 4 (%) — 36
@ (1)

(2 27+ 2 =3

@ 3+ 311+x - 29—8

4751 — 8000

@ 32041 _ 19.32 4 32 _ ()

3ol _ 30 _2.3071 = 12
(57) 5 =625

2543 — 200

ge+atl — 2187

377 437l =4

32+3 — 2187

230 9% _ 4=

31 437 — 3041 — 45
NP

gomt Sy

3042 — 9

gl _ 4o

3o+l 4 37-2 4 3¢ 4 30-1 _ 19

4xi2x:_1

(70) 8 —3-47 — 272 48 =0
@2%—3-21—4:0

@) 3 +31 -3 =11
@2@2%:%

3920-3 _ 9u+3
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1257+2 — 522 B 4 5.320-1 _11.30-1 41—

2567 = 4 - 42+ N
) 4. <1>3 =90. 2—2w _ 2—ac+1
3% =1 2

29”3—;2—596 . (2)3z+1 L 22x N <§>x+1
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6.1. Ecuaciones exponenciales

@ 2r=128 = 2 =27 =

=7

2)37°=21 = 37"=3 = =3 = |zr=-3
5 1 o
@5 2=" = 2"=" = 22=2"2 = |z =2
4 4
z—1 1 r—1 —4
@ 2 = = Y=t = a-l=—4 = [2=-3
()3 9=2T = 3 9=3 = 2-9=3 = |z=12
1 — 2
®=%=5"=5 = =2 = [1=2
@OIx—L=><i)x_i=>10_x—10_1:>—x——1=> x=1
100 10/ 10 B B —
5\* 4 1\* 4 - 4
®) 0,5* =16 = <1—0> =2 = (§> =2 = 277 =2 = |r=—4

© 25°%3 = 1000 = 2°*-2% = 1000 = 8-2% =1000 = 2% = 125

1
= log, 2°* = log, 125 = 5z - logs?2 = log, 125 = 5z = log, 125

r = log, V125

1
== x:g~log2125 =

107745 = 3584 —> log 105 = log 3584 —> (3z + 5) - log 10 log 3584

log 3584 — 5
rT=—

—
3

— = = =4 =

1
@ « 61

= 47 56

@21—5:32 e 975 6 s a5 =F — |z =10

@ 36— _ 97e-2 _y g6z

(33" = 362 =396 — 63 =37-6 —

@@ 3r2=2= ) ’=2= 2""=2 = 5-10=1 =

@2‘”“:8 9t 98 oy 4] =3 —

@) 271 =16 = M =2" = s+1=4 =

@296“:128 s 9mHl 9T s ] =T —s

16204 =1 —s 1624 =160 —s 20— 4 =0 —> |2 =2
r+1 r—2 T r—1 x 333 x 393
3 £3RLBT LIS 120 = 337+ 434+ T =120

— 27-3"4+3"4+9-3*+3-3"=1080 = 40 3" =1080 = 3* =27

r=3

— =3 =
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1 9t 1
4w+290—1=5 o S D 2=l g ] s 9241 =0

2 2 22w—y2
t=—1=2* = 7 Solucién
— 1
t:§:2_1:2$———> r=—1
25 25 25
@ 2—:c+5:8:c+3 _— = :23-(x+3) _— = :23z+9 — _:29_23z
2z 2z 2
25
— §:2f’6-239C — 274 =2" = A =4 = |2x=-1
-1 +1 -3 2 2° 2% =t 2
@zuw F2H 40 =20 — P4 T 42 7 =20 ot =]

— t+%+2t+é=29 = 8t +4t+ 16t +1t =232 = 29t = 232

= t=8=2=2" = |t=3

@431:—1—1_3‘231?4—2_16:0 — 92(z+1]) _3.92.92 _ 16 = ()
— 2202 _12.97-16 =0 —> 2222 —12.2°—16 = 0 ———> 4*~ 12~ 16 = 0
o —¢

t=—1=2* — 7 Solucién
=

t=4=22=2" — |z =2

21 4 4ol = 96— 2.27 42271 — 96 — 2.27 4 2202 — 96

2x . t2
= 2-2x+§:96;x::;2t+2=96 — 8t+12 =384 = {24+86—384 =0
t =—24=2* = P Solucién
-
t=16=20=2" = |z =4
22z
@) 472421 =20 — PEV42.27 =20 — 204227 =20 5 T +2:27 = 20
oy 12 t =—40 =2* = 7 Solucién
2=y © 40120 =0 = $2432t—-320=0 —>
2=tz 16 t=8=28=2" — (=23

T

3
(3) 3 =5 = =3 = Ww=r-2 = P+2=0

— z-(x+1)=0

r=-1

:2752_1:2375"‘3:x2—1:3x+3:x2—3x—420:
r=4

V31 371 5 s 5 x
s, VO L 5/ _ 542 9z _ o4 A VU
3 = = = = it o 2D 0r =y
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6.1. Ecuaciones exponenciales

wz—% — 10— 92— 24 — x:%

41'
43 (47N 4T gy = 1] = 43 <Z+4m—4-4x> — 11

47 4 4. 47 — 1647
g 2T 7 0 = 11 = 42 (=AT-47) = 4T

= 4" =42 = |z =2

/ ) 15
f— m 16 15: x 1d/16: x —_— —
‘@ 21/2y/2v2 =2 —= V2 20— 2 20— | g T

33
@) 2731 = 2592 = 2.5 = 2502 = 2.3 =T776 = (23 =23

— 6*=(2-3° = 6"=6" = |z=5

1 2
@4-(2%—):33 — 4~<2w+—)=33 — 4.(224+2)=33.2°

2z—1 2x
1 2 x
= 4.22748 = 33.97 ﬁélt —33t+8 =0 = Z
2=t t=8=2=92" — |z =3
2 2 9% s 2
=1 =1 == =1 2_t=29 249 =
@476—296 T o o e Pt ! — 0
t=—-1=2* = 3 Solucién
—
t=2=2" — |z =1
87 —3.47_3.97H1 {8 — () —> 23$—3-22$—3-2-29”+8:0%t3—3t2—6t+8:0
® 1 -3 -6 8
= (t—1)-(*-2t-8) = t=1=2"= |2 =0 @ 1 1 —2|-8
|11 -2 8] 0

t=4=22=2"=|z=2

3

2 .
@) 22721 =10 — 4227 =10 = 8+2.2% = 10-2° =2=1> 842 = 10¢
x T =t

t1=1=2" = |2=0

— ?-5t+4=0 —=

t=4=22=92" = |z =2

T

5 2 5
@) 2+ =2 = 2.+ T =2 = 4242 =10 = 5-27=10

== 2"=2 = |z =2

3t v
@ BT =6 = T o5 =6 = 33 -3 =51 = 23" =51 = 3 =27

— =3 = |z=3
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t1=3=3" = |z=1

321_31“_ 0%:t2—t—6:0:>
320 —¢ t=—-2=3" — 7 Solucién

3m+3f+1:4 s 3T 43.30 = = 4.37 =4 — 37 =1 — |2 =0

32m+3:2187:>32$+3:37:>2x+3:7:> .’1;':2

x+1

. 1
‘3“:— — 372 =32 — x+2:—2:>a:+1:—2x+4
x_

— 3r=3 = |z=1

312—3w+3:3 — 22 —-3x+4+3=1 = 22-3:4+2=0 =

2

10x+1 =10 = T o=l = -l=atl = ?-r-2=0

T =2

32x_1—3x+1:0 = 321 =3" = 9 —1l=0+1 = |z=2

6x

3.5
52Z+1+3-56w*3:500 —> 55 4 S =500 —> 5% 5% 4355 = 500 5°

== 625t + 31> = 62500 = 3t> + 625t — 62500 = 0

ti 6x

©. (1 —25)- (32 + 75t + 2500) = 0

t—25=0 = t=25=5>=5%" — 2=21 = |z =1

=
3t2 + 75t 4+ 2500 = 0 = 7 Solucién

3 0 625]—62500
75 1875 | 62500
|3 75 2500 | 0

® 25

grm2 et = 12 — 220D _2.927 = 12 — 274 2.9 = —12
2z
—= Sy 22 =-12 = 20227 =12 24:>t2 32t = —192
22x=¢2

t=8=22=92" = [z =3

— t?—-32t+192 =0 —

t=24=2" = |z =log,24

32-(a:+2)_4_390_77:() = 3% 4.3 77=0 = 3*.3% -4.3*-77=0

t= —Z 3* — 3 Solucién
IEL S 4t —TT =0 — 81

8 =t? t=1=3" = |2=0
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6.1. Ecuaciones exponenciales

32045 = 9742 —p 32045 = gFHD) — g2AS _gIH6 — 97 4 5 =30+ 6 —

r=—1

t=1=2" = |2=0

@9) 2 -5 27 44=0=" 2 -5t +4=0 =
ar t=4=22=2" = |z=2

1 —T
31+w+<§) =36 = 3-3°4+3"=36 = 4-3°=36 = 3" =09

1\ 2 1 1
@21—36—(5) =4 = - =4 = 2-1=4.7 = ¥=] — ¥ =27

= |z =2

2 o
G r+2=3 = 24 =3 = 2 42=3. 22y o-y

t=1=2" —= |2=0

— 2 -3t+2=0 =

1=2=2" = |z=1

@3I+ L _28 e 1 B g3, 3 95,30 =t g2 3oy
3tz 9 3-3¢ 9 - 32042 -

1
t=-=32=3" — [2=—2
— 9?28t +3=0 = 9
t=3=3" = |z=1
477;
47 = 8000 —> —- = 8000 = 47 = 32000 —> 47 =4*.5°

— log, (4™) = log, (4*-5%) = Tz =log, (4* - 5%)

4 + log, 125
r=—

= Tz =log,4* + log, 5° = -

(35) 31 1237 +32=0 = 3.3" - 12.3 + 3 =0 == 32 - 12t + 9 =0

3
3 2z —¢2

t=1=3" —= |2=0

—

t=3=3" = |z=1

2.3"
3z+1_3x_2.3$—1:12:3.395—31— 33 =12

= 9:37-33"-2.3"=36 = 4.3°=36 = 3 =9 — 3*=32 = |z =2

@ 573 — 625 = 5 =51 — 22 -3 =4 = 22 -3 —-4=0

—
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20°43 — 900 = 23.2" =200 = 27 =25 = log, 2% = log, 25

= 22 =log,25 = |z = +,/log, 25

3UHTH = 2187 = 3T =37 = 244+ 1=7 = 2’ +73-6=0

-

| 1
©0) 3 +3°+ =4 = 38T == S8 4= 0 — 1434t =0

31‘ 32z —¢2
1 —1
t=2=31=3 — |[z=—1
— 32 —4A+1=0 = 3
t=1=3" — |x=0

321+3:2187___>321+3:37___>21~+3:7—_—> rx =2

— 23r—22m—4zozz”::f>t3—t2—4=0§>(t—2)-(t2+t+2)=0
o=t

— ® 2 2| 4

2+t+2=0 = 3 Solucién |1 1 2‘ 0

T

3
34T -3 = b = T 43 =337 = 45 = 37 43-3° 0.3 = 135

= —5:3"=-135 = 3*=27T = 3'=3 = |z=3

257+ = 57072 —p 5D =572 — p 44 =—x—2 = 3x=—06

= |z =2

4w—1:2w+1 — 220D =9l — 9y _2=g41 = |z=3

3w+2:9 — 32 =32 — 242=2 = |z=0

2x+1:4x:2x+1:22m___>1»+1:21'—_—> r=1

30 30
B7H 4372437 4+ 31 = 120 = 3874 43+ T =120
— 27374374 9.37+3.37 = 1080 —> 4037 = 1080 —> 37 = 27

1 o
4 ; :—1:1:—22”+2x;:_t21:—t2+2t———>t2—2t+1:0———>
xTr __ X T —t

t=1=2" = |z=0

8‘””—3-49”—2”24-8:0 s 93 _3.9% _92.9v —2=L 43324

2
22w —¢2
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6.1. Ecuaciones exponenciales

t=0=2" — % Solucién

= t-(t*-3t—4) = , t=—-1=2* = 3 Solucién
*=3t—-4=0 =

t=4=22=92" = |z =2

poy t=-1=2* = 3 Solucién
@ 2 3.2 4 =0 B4 =0 =

o=t t=4=22=92" — [z =2
3¢ . tot
@ 3 +3-32=11 = 3 +fracd3+ =115 — 14 oo =11

= 9 +3t—1t=99 = 11t=99 = t=9=32=3" = |z =2

65 1 65 6527 oo 65¢
@ r+2r=2 = rr =2 = 1= I 2=
8 2~ 8 8 2l 8

1

t _

— 82 —65t+8 =0 — 8
8

22x+1 — 8:r—1 — 22a:+1 — 23~(:c—1) = 2r+1=3- (gj — 1)

= 22+1=32-3 = |z=4

@ F1=3""1g 2 1=22-1 = 22—2=0 = 2z-(2—1)=0 =

93z+1 4r—1 93z+1 22‘(:v—1) )
— — 3z+1— __ 92zx—2—

— 3rx+1—-a?=2—-2 = 22-2r—-3=0 =

@) 3212 =9" = 3.(3)"*=(3%)" = 3.3% 0 =3% — 3 F=3

— 3r—-5=2r = |z =5

FrHt = 12571 = 571 = (59)" = 5 =512 = p44=3z-12

— |z =28

1 .
516-= — i — g1 (6-2) — g4—z (3%) 6 _ g4 _— glo—24 _ g4

32203 — gutd — (20)27F — gurd 910015 _ 9ut3 — J0p — 15 =143

= |z =2

125742 = 52— (58)" = 5% — 56— 52— 354 6=20 —> [z =—6
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2567 = 4. 42073 — (44) = 42031 —y glo — 4202 —y 47 =927 2

z2 x 2 4 3
83) 3" T Frh=1 = 2 - - =0 = 102°— 2?8 +3=0

r+1=0 = |z=-1

%(m+1)-(10x2—11x+3)=()=> x =3/
1022 =1z +3=0 =

r=1p

10 -1 -8 3
@ -1 -10 11 -3
10 —11 3 0

2z3—x2—5
T =1 — 2x3—;1:2—5ac —8 — 2x3—;1:2—5ac — 23 _ 373 o 32'2 —5r=3

z+1=0 = |z=-1

o P Br—3—0-2 (x+1)-(2*—22-3) =0 = r=-1
2?2 —2r—-3=0=
=3
1 -1 -5 -3
@ -1 —1 2 3
1 -2 =3 0
5-3%  11-3°
33$+5-32m—1—11-3$—1+1:0:>33$+ 3 +1=0
. 5t2 11t
i_—*t>t3+?—?+1:0 — 3t3+5t2—11t+3:0%(t—l).(3t2+8t—3):o
t=1=3" —= |x=0
— t=—-3=3" = 7 Solucién
2 4+8—-3=0 = 1
t=-=3"1=3 = |z=-1
3
3 5 —11 3
® 1 3 8 —3
38 -3 0
1 3z . —z_
4.(5) —9.27% 9wl — 4. (27 =9.272 _ 9.9 L 43 — g2 0y
= 4P —9*+2t=0 = t-(t*—9+2)=0
t=0=2"7" = 3 Solucién
1
= l=-=272=2"7" —= 2=—2 = |[2=2
42 -9t +2=0 = 4

t=2=2"" —= 1l=—u0 — |z =-1
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6.1. Ecuaciones exponenciales

<§>3m+1+1_§2£+ <§>z—+—1 . § <§>3m+1_ 322+ (3) <3)Z
2 2 2 2 \2 ) 2 2

()

3 3
:—>—t3+1:t2+§t = 33 -22-3t+2=0 = (t—1)- 3>+t —2)

2
3\

—37 2 ~\9 T

t—1=0 = t=1

W+t—2=0 —

3 1 =2
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6.2.

®@ @ © ®© ® ©® e 6

® ©

— —— —/ /Y /Y /= —/ —/ Y /Y Y /N /S

® ® & 6

®

Sistemas de ecuaciones exponenciales

w W
< 8
I+
8 <
Il
© o
ot

L w
< R
8
I <X
@
I
w
>

2% 4 9¥ = 20
T — (4

20 430 =7
293+1 _ 32—y =5

220~y — 32
3% =3

37. v =38
9r—1  gy+l _ 96

237 —3v=1 =15
5. 372 — 3¥Fl =108

w

2T 2.3V = —42
5.2741 _4.3v-1=4

L5 — 2. 3¥F2 = 32
57 4 3vHl — 28

\)

37 — vt = 235
3ol — vl =79

2° £ 59 =9
2x+2 + 5y+1 =41

N 8
| |

) <
<l

| ——
DO

3.2742.3¥ =30
2 _ 9. 901 =77

23x—2y _ 1
2
3ytT = 27
3m+1 _ 2y+1 ——

W _2.37H2 = _4

J2z+y — 37
{3m—2y =3

22:1: 3

23y+2
dr—2y =17

5% . 25¢ = 57
27=1. 9942 — 64

2"+ 5Y =9
9T— 1_|_5y+1_9

3°—2v =1
3l =202 41

2742 = 16
23x 3y __ =8

r—Yy=
2T _

o
{
-
{
{
{
{
[+
o
=
{
o

® ® @& ©®

20429 =5

® ®

2" +5Y=9

®

z+Y =5
2T -2 =14

72x+3y

74:(: 5y4_

3.20-1 _ou-2 —
{4.2w+1—3-2y

=38

2z+l 4 5ut2 — 133

4
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6.2. Sistemas de ecuaciones exponenciales

r—y=3 5302y = 3125
@ 9t _ oy — 7 {11696_79 = 14641
T4

2z+y — 37

ev el = ell

2° 5 =9 2" +5Y =9
@ {296—1 +5¥H =9 {23?—1 + 5t =27
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37ty = 81 =3 = z4+y=4 r=1
ORI — - , — B
3U=r =9 JPrT=3 = y—x=2 y=3

43 =36 = 3*+3""" =36 = 3"+3-3"=36 = 4-3°=36

WeT=3 = y—z=1= y=0+1=2|y=3

26
24 W =20 = 224207 =90 = 24— =20 = 2% +64=20-2°

o
i‘ﬁ 2L 12 164 =20t = 12— 20t +64=0

3) t=4=22=2" = [p=2]LE5 [y =4
-

t=16=21=92" = |p=4|LEL

WHe — 64 —= W =20 — y4+2=6 = y=6-—=1

2 LW =Tyt =T — v=T—u

H=u 2
) FE IO T R
3y 2w_u ) T—u
= (T—u)-2u—9=5-(T—u) = 14u—2u? —9=35—"5u

= 2u?—19u+44=0

=5

u=4=22=2" = |z =2 |—=0v=3=3 = |y=1

=
v u 3
u:%—Q’”#z-logf;?:U———?)yj y:log3§
22m—y:32:22z—y:25:2m_y:5 N =3
3x—2y:3:>x_2y:1 y=1

3. gy_38:>3x+32y_38:>3x+2y_38:>x—|—2y—8 N r=4
=1 gy+l _ 96 . 9x— 1+y+1_26:l._+_y_6 y:Q

@ 6

@

Sy L=y
9.3zl _ 91:15:>6-3x—§:15%6u—g:15: 18u — v =45
5372 — 30 = 108 = 4537 — 33V = 108 === 45u — 3v = 108 = 15u — v = 36

u=3=3" —= |z=1

—

v=9=3=3 = |y=2

3.9 — 9.3V = 42 3= 3 — 9y = —42

3Y=v 1.3

4
5-2x+1—4-3y—1:4:>10-2x—T=4:»10u—§”:4 — 30u— 4y = 12

u=4=22=2" — |z =2

—

v=2T=3=3V = [y=3
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6.2. Sistemas de ecuaciones exponenciales

9.5% —9.3¥+2 =30 — 2‘5w—2-9-3y=3222:f“>2u—18v=32
57431 =28 — 57 4+3-3V = 28 2= u 4 30 = 28

®

u=25=5=5 = [r=2

—
v=1=3 — [y=0
3°— 20 =235 — 3¥ — 2.2 =235 2=% y — 20 = 235
3r 9y -
3ol _gu-l 79 — O _ = _qg 3= UV g9 o 9y 3y =474
3 9 2= 3 2
W=243=3"=3" — [z =5
—

v=4=22=2 — |y=2

3T=u

2042 4 5yt = 4] — 4'2‘”+5-5y:412y:_>4u+51;=41

u=4=22=2* — | =2

=

v=56=95 — |y=1

@ r—y=1— w:y+1yz:1 r =2
2 W =2 = W _W=2 — 2.9 W=2 = W=2 = |y=1

2T =y

3-2””4—2-39:30311:_3714—21}:30

2.2 T=y
@ wt2 9. 971 77 — 9.3¥ — 5 :77;::>9v—u:77

u=4=22=2" = |z =2

—
1=9=3=3 = |y=2
3z—2 1 3x—2 -1
2 V=- — 2 V=27" — 3z —2y=-1 r=1
: — |42,
T =27 = =3 — y+ar=3 -

@ el —utl — 3 — 3-396—2-2@/:—32%%—%:—3

223 = —4 — W-2.9.3"= —4—p—18u=—4
1 -1
u=-=3"1=3 = [2=-1
—_— 3

v=2=W = |[y=1

3t =37 —= 2 +y=7 r =3
—
W =3 = z—2=1 y=1

22:v—3
@ o3y+2 28 = 2230yt =28 — 27 -3y —5=38 .| =5
=-1
30— 2y =17 y
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QWL =92 =9
5Y=v

T

5—v 2

u=8=28=92" = |3=3

v=1=3 = |y=1

3 37—

3 22 w=v 3 4

e
———
{

292 = 16 = 27+W =2 — 742y =4
2303y = 8§ — 233 =93 —» 37— 3y =13

rT—y=2 = x—2+y=> r=3

® ® ® ©

5929:=>u+v—9

@

—

v=v=95 —= |y=1

rTH+y=5 = y=5—=x

5725V =57 = 5°.5% =57 = 5" =51 = 42y =7
271 W2 = G4 = 272 =90 — p iy p1=6

xr =
y:

=

{23’ W=06=22-W=6=4-2V-2=06=2=6=>2=2 = |y=1

2 u
2t 4 5yl — 9 — S5 =9=— Zzu Y 5= 9 — y+ 100 = 18

o2y ] — 2 =2 g Fe UV 30 =12

2 . 2y:8:>2$+y—23:>x+y_3 y=1p2
=3 = x—-2y=1 T
—

3 =27 = 32 W =3 —= 20— 3y =3 Yy

27 +2y—5:>u+v—5 u=3=2¥ =
®) —

20 —-3-2V = —32y——f>u—3v=—3 vV=2=9Y —
527 =1 = -2y =0 r=2

—
520738 =5 — 2r —3y =1 y=1

2“’+1+5y+2—133 = 2-2°+25-5Y =133 = 2u+25v =133

25
20 W =14 = 2 -7 =14 = 29”—?:14 — 2%2r —32=14.2°"

223::t2

2 =t 2 —14t—32=0
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6.2. Sistemas de ecuaciones exponenciales

t =—2=2" — 7 Solucién
— =
t=16=2'=2" — |o=4|=—|y=1

1
7243y — ? — T2ty — 71 —— 9y —+ Sy = -1

1
7—da—by — 5 = T =77 = —dr — 5y = —1

3'233 2y 2T =y 3U v
3_2%—1_21{-2:4:} ——:4:}———:4$6—:16
4.2971 3.9 =8 =— 8.27 3. W =8 — 8u—3v=2_

u=4=22=92" — (g =2

-

v=8=2=2 — |y=3

T—Yy=3 = x:y+3y—;_—2> r=1

@ 7 7 7

1
Qw—2y=Z¢2y+3—2y=1:>8~2y—2y:Z:>2y=1=2—2 = |y =—2

log (z +y) + log (x —y) = log 33 = log [(z +y) - (x — y)] = log 33 = 2% — y? = 33
@ 22— (11—2)2=33 = 22— 12127 +220 =33 = |2="7

ey =ell = e =ell = p4y=11 = y=11-25|y =4

245 =9 =" utv=9

&) 2

271 p 5l =9 — 5+5-5y:9%g+5v:9 — u+100 =18

u=8=23=2" = | =3

-
5% = 3125 = 5 W =5 = 30 -2y =5 z=3
=
116570 = 14641 = 11557 = 11* =5 6z — Ty =4 y=2

(35) B =3 = w+y=7 r=3
—
ITHW=3 = r—-2y=1 y=1

QWL =92 =9
5Y=v

>

27745 =27 — T 455 =27 225 2450 =27 = u+ 100 =54

u=4=22=2" = |x =2

=
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Logaritmos

7.1. Definicién de logaritmo

7.1.1. Calcula el valor de los siguientes logaritmos:

@ 10g1/27 \5/§

1
@ In \3/6—75
©) logu, v/4
@ log\/%\VG_él
@ logs ,, V125

1
@ln\/ei3

73

@) 10%\/%\7/4_1
10g1/81 \5/§
(9) log \/0,00001

log\/l/l—%{/%
@ logys \S/g5
®@ny(z)



7.1. Definicién de logaritmo

1\ 1\¢
_ 25 __ _ 92/5 _ 92/5 =3\ _ 92/5
@ logy,, V9 =log,),, 37 =a = (5) =3" = <§) =37 = (37%)" =3"
:>3_3“:32/5:—3a:g:> a = log \5/§:—3
5 /e 15
1 "y 5 15
@lnf’/g:lne /:—g-ln/e':—g
2 1 @ 2 1 @ 2/ — a 2
@ ].Ogl/s\s/zzlogl/g2/5:a - (g) :2/5 — (?) :2/‘) — (2 3) :2/5
———>2_3“:22/5———>—3a=2———> a = log \E’/Z:—E
5 ' 15
@ log v/64 = log 27 = = 1 a:26/7 — 1 a=26/7
\/ /32 \/ /32 32 25
a ba 6
_5/2 _ 6/7 _5a/2 _ 6/ Y
= (@) =2 = 2= = - =
— |a=lo \7/64——B
- g /1/32 - 35

" 1\* 3 1\¢ 3 a3
® togy, VB =log 5 =0 = () =3 = (5) =5 = ' =3

3
— | a =log,, V125 = T

ut| w

— 5‘2“22 — —2a =

1
@ Iny/— =Inve3=Ine " = _3 'Jh/ei .
3 7 7

2 1 ¢ 9 1 @ )
®log\/%\7/zl:log\/%2/7:a: (\/g> — 9 < §> _ o

— (V273) =2/ = (27%) =2 = 27k =¥

sa_ 2 = lo V4 4
—_——_— = — a = —_— ——
2 7 &/ 21
®) loguy, V/3 = loguy, 3" = o R LY 2 g 37" =3
0815 = 1081, =0 = ’1) = = 3t) = = (37" =
=>3_4“:31/5:>—4a:1=> a = log, f/gz—i
5 /81 20
; 5 5
(9) log /0,00001 = log v/10~% = log 10~"/> = -5 Jog 107> -5

2 1 ‘ 2 1 “ 2
0) 1oz V25 = log 5% = a = ( ﬁ) _ 5 = <T5> _ 5

— (%)a =57 = (57) =5 = 5k =5
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3a 2

_ 7 - _
:>———?:> a—log\/l/l—%vQ = 5

4
1

2
1 1
@ logss \5/ 125 10gys \5/ 5 10gy; V53 =108y 577 =a = 25° =

. 3
= 5% =5"b — 2&:—g —

5%

|1
a = logy; sﬁ:

3
10

1 -3
(12) 1n,/(g) /(e ?) P = In Ve = Ine = Ine? = 3. lnd = 3

https://aprendeconmigomelon.com

5


https://aprendeconmigomelon.com

7.1. Definiciéon de logaritmo

7.1.2. Halla el valor de = en los siguientes logaritmos:

(D) log; 9% =2 (5) log; 9°+3 = 3
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D) log;9° =2 = 32=9" = 3>=(3")" = 32=3" — 2=2 = |2 =1

3 3 3 log 103 3
@ 10g C0s e T T Sl0g2  logd | logd v ok
@ln3z——1:>xln3——1:>$—_—1—_lne T = —log,e
o N "~ In3  In3 _ 83

@) logy 4"+ = -2 = 22 =47+ = 272 = (22)"" = 272 = %S

= —2=274+8 = |z =-5

() logz 9" =3 = 33 =9" = 3P = (32" = 33 = 320+

= 3=2r+6 — |z =—2

3 log10®* logl0?
~ 4-log2  log24  log16

3 3
@log2$/2:§ = %-log2:§ —

— | 2 = logy4 10°

3
@ 3+ =3 — (2+46)-In3=3 — T+6=

Ine3

" I3

3
= —6:log3e3—log336:log3(%> = x:3log3g

10g3 o73r+d — _9 — 372 — 97datd s 32 — (33>3m+4 — 372 — 39%+12

14

— 2=9x+12 — |x = 5
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7.2. Ecuaciones logaritmicas

7.2. Ecuaciones logaritmicas

3 3 7
1 ) Zlog (2 — log2 = log7 — log ( - —
(@) log <:v—|—2> og (2 x)—l— og og 7 — log <2 x)
@ logz — log (3z — 22?) + 2log (2x — 1) = log (4x — 3)

log (35 —z%)
@ log (5 — z) =3

@ log3(\/—_:1:—4>+1:%-log3(—z—16)

(5) log, 2° — 8log,. © = log, 2
@ log (22 +4) +log (3z + 1) — log4 = 2log (8 — x)
(7) log (z*> — 1) — log (42 — 1) + 2log 2 = 0

log (7z? + 50)

10g(x—2)—|—1=10g2+ 5

@ 210gx—10g8:logg
Slogx = 3logx + 2log 3
@ 310g§+210g§ = 3logz — log8
@ 310g3:—210g§ = 2log 3 + 2log (2x)
@ log%—i-l:Zlogx
x

210g(4x)+10g§:3

1
@ 1032\/5—10852\/5:5
log ¢/ — log 2 = log ¥/2 — log v/2x
@ log (2x + 12) — log (3z — 2) = log 2
logz —log2 = 2log (z — 3)

1

log, 4+ log,, 4 = 3

@ log (x — 1) 4+ log (z — 2) — log 3 = 2log (z — 3)

@ 2log (z — 1) —log (x +2) =log (v + 1) — log2
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@ log (5z +4) — log2 =log/x + 4
log (22 + 14) — log 2 = log v/ + 5 + log 3
@ logv/3x —2 —logv2r —3=1—1logh
logv3z+4+logvbr+1=1+log3
@ log (2% — 3) 5
log (z +3)
log (4 —2?)
log (2+x)
log 2 + log (z + 2) _y
log(z+1)
1+log2(x—|—6)_2
log, (z + 2)
1+ 21
@ w—log:ﬁ:2
log

@ log, /T — logy v2 =

@ log, x —log, x =1
log, x — log, 8 = 2
@ log,, 16 —log,2 =0
log (z — 3) — log (22 + 1)+ 2log 3 = 0
@ log, (5x — 2) — 3log, 4 =5
log, (42 — 3) + log, 6 _
log, (bz + 1)
2logs (x +4) —logg (5x +2) =1
logs (Tx +4) — log; (v — 2) = 3 — log; (v + 2)
2log, (22 — 1) = 3 + logy (z — 2)
log, (z +2) + log, (5 — 3z) = 2 4 log, (5 + 32)
2log(3x+ 1) —log (z — 2) =2

log2 + log (z — 3) = log v2x

https://aprendeconmigomelon.com

79


https://aprendeconmigomelon.com

7.2. Ecuaciones logaritmicas

log(4+ ) +log(4—x)
log (3z + 4) =2

2log2 + log (2 — 1) —log (4z — 1) = 0

log (102 — 4) 4 log (3x — 4) = 2log (5z — 2)

log (z + 1) = 2log2 + logx — log (3 — z)

log (22 — 1) —log (3z — 5) —log (z — 2) —log (z — 1) =0
2log (2x —2) —log(z —1) =1

@ 2logz —log (x — 16) = 2

@ log 102320 — 10,/

@ log\/7x 4+ 51 —1=1log9 — log+/2x + 67

‘ log (% +21) —logx = 1

(56) log (5 — #%) — logz = logz — 1 — log (2 — 2)
(57) logz —log (2> — 2) = 1 — log

(8) mz—In(1-2)=1

(59) log (7 — 42) — logz = 1

(60) log (22 +1) — logz = 2

(61) log (z +1) ~logz =1
log(x+3)+log3::—1
(63) log (3 — 22) — log (22) = 1
log:v—log(:v—3):log(2x)

(65) logz — log (z — 1) =

(66) log (2 +2%) — logz =1

(67) loga® —log (z + 1) = 1 + log (x — 1)

log (3x +5) — logaz =2
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log (z + 1) + log (z — 1) = log (25z) — 2
log (z +1)? — logx = 1 + log (2z)
@ log(z+1)+log(z—1)=2+logx
@ log (z + 3) + logx = 2log (z + 1)
@ log (42 + 1) + log 2z = 2

log (5 —x) —log(x+1) =2

@ log(3z — 1) +log(z —1) =1+ logx
log (4z +3) — logx =1

@ log (3 — 2%) —logx =1 +log (x + 2)
log(2—x)—log(x—1)=2

log (5 — 2%) —logx =1 +log (x + 1)
logx —log (22 —2) =1 —logx

log (2z +1) — logx = 3

logx = —1+logh

logs x = 2+ logs 7
log, = 3 + log, 9
log4$:2+log4%

log (3z — 1) = —2 + log 50

log, 3x4—1 :2+log2116

logs vz — 5 +logs 2z —3=1
logz\/f—logzx‘%:%

log 710 = —log, (9 — ) =2
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7.2. Ecuaciones logaritmicas

@ 108;(334—%) —bg(%—x) +log2:log7—log<g—x)

2+ 3

~ log . 433—1—6: 14
3—2z -2z 3—20 T7—2u
yA 2
= (4o +6)-(7T—22)=14-(3 —21) = —8x? + 162 + 42 = 47 — 28«

— log|2-

x=0 logg—log;+log2:log7—logg\/

= 82? — 44 =0 =
xj/lg log7—gg/€<7fi...

@ logz — log (3z — 22?) + 2log (2x — 1) = log (4z — 3)

r-(2r — 1) 4o —da? +
— log T T g —3) = — T 43
8 3z — 222 og (4 ) 3 — 222 v
— 4% —42® +x = —8x3 + 1822 — 9 —> 1223 — 2222+ 102 =0
?
=0 M—.

r=1| logl—logl+2logl=1logl v

= 22 (623 —1lz+5) =0 =

) 5 10 2 1
=—1| log= —log— 4+ 2log - = log -
x 5 og6 og9+ og3 0g3/

log(35—$3)
o \YY v 1 _ 3) — 1 _
@ ] (5 ) =3 = Og(35 x)—3og(5 :L’)

= log (35— 23) =log (b —z)> = (35 —2*) = (5 —x)3
= 35—;2?8/2—,%8/%-151“2—7515-{-125 = 1522 - 752 +90=0

o log27:3/
log 3
log 8
-3 —3
* log 2 v

@ log; (\/———4)+1=%-log3(—:p—16):log3 (\/—_—4)+10g33:log3\/ﬂ

— log, {3- (\/— —4)] =logsvV/—2—-16 = 3- (\/—x+4> =z —16
= 92 +72y/—2r+144 =—-2—-16 = 72y/—2 =82x—-160 = 9y/—2z=2-20
— —8lz =2?— 402 + 400 = 2?2+ 412 +400=0

1
xr=—25 10g31+1:§-10g39/

]
,x/:/{]__ﬁ 103 +...

(5) log, 2% — 8log,. & = log, 2% = log, 2° — log, % = logy, z*

2% log, z® log, 2% .

— log, — = —="— — log, 2% 7% = — 1z -log, z57* = log, %
&2 70 log, 2° 82 T T X - 10gy T 82T

— 2 2
= log, 25777 =log, 2% = 2077 =28
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3

=0 M—...

r=1]| logy1—8logy1=1log,1 Vv

r=2]| log,2%—8log,2 =1log,4 v

6xx20:>:c?6x+80:>{

=4 log,4% —8log,s4 =log,4* v

@ log (22 +4) + log (3z + 1) — log4 = 2log (8 — x)

log (2 4) - 1 2414 4
og(x+4) (3x+1) 6 +4x+ — 2?16z + 64

= 622+ 4z + 4 = 422 — 64x + 256 —> 222 + 78x — 252 =0

o

— log =log(8 —z)? =

x=3| logl0—+logl0—log4 = 2logh v’

() log (2 — 1) —log (4z — 1) +2log2 = 0 = log (2> — 1) — log (4 — 1) +log22 =0

22 (22 —1) 4% — 4
log————= = =1 4 —4 =4z — 1
= log pP— 0:>4:c—1 = 4z x
3
VZ_Y log f=—) —...
2 M
= 42’ —4dr—-3=0 = ; :
T=3 log1—10g5+210g220

log (72? + 50)

(®) log(z —2) +1 =1log2 + 5

1
= log (z — 2) 4+ log 10 = log 2 + 3 -log (72 + 50)

— log[10- (z - 2)] = log (2 V72? +50) = 10z — 20 =2 V/T2% + 50
= 52—10 = V722 + 50 = 2522—1002+100 = 722+50 = 1822—1002+50 = 0

E:
— 1 _—
et ()

log 225
r=5] log3+1=1log2+ 2222
@210 z—1log8 =log = — lo x—Q—lo T x_2__ = 2 =Adx
g go = g2 g8_ g2 3 9 =

=0 21)@'3..

x=41] 2log4d —log8 =log2 v

— z-(r—4)=0 = {

S5logz = 3logx + 2log3 = loga® =loga®3? — 2° =92° — 2° - 923 =0
?
z=0 b5log0=...
:1'3'(1’2—9):0: r=—3 5Mi
r=3| blogd =3log3+2log3 v
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7.2. Ecuaciones logaritmicas

3 2 3
@ 3logg+210g§ =3logz —log8 = log l(g) (%) ] zlog%

R
:>5:§:>:c5:9x3:>x5—9x3:02>$3-(:52—9):0
]
=03 M+
3
= Yz==3 lo <5 + ...
3
k:z::3 310g§+210g1:310g3—10g8\/

2
@ 3logx—210g§ = 2log3 + 2log (2r) = logz® — log (%) = log 3% + log (22)?

3

— log;f/gzlog(%x?) = 9r=2362> = 42’ —2=0 = 2 -(do—1)=0
]
=0 3log0— ...
S
1 1 1 1
=- log — — 2log — =21 2log =
T=7 30g4 og12 og 3 + 0g2/
T x 10z 9 9
@ logg+1:2logx = logg+log10:210g:x = log?zlogzls = 2r ==
3
=0 Log’(j'—k

— 2’ -2r=0 = 2-(v-2)=0 =

2
x =2 logg+1:210g2\/

2log (4f)+10g§ =3 = log ((4:c)2 : ;) —log 108 = 8% = 10°

)
— 23=125 = |z=5 210g20+log§:3~/

1 T T
@103;2\/5_10%2\/5:5 = logz%zloggﬂ = %Zﬂ — 2 =2

1
— |z =4 log,2—log, V2=~V

2
log ¥/ —log2 = log v/2 — log V22 = lo ﬁzlo = =
(16) log {/z — log g V2 —log V2 &5 or 2 = o
2 22
— L - — =2 = |2 =2 logv2—log2=1logv/2—1log2 v
260 (22)3
2z + 12 2z + 12
log (2 12) —1 —2) =log2 1 = log 2 =
@ og (2x +12) — log (3 — 2) =log2 = log 2, _g — 082 = S —

— 2r+12=06r—-4 = 4dr=16 = |z =4| log20—logl0=1log2 v

logx —log2 =2log (v — 3) = loggzlog(av—S)2 — g:x2—6x+9

9 9 3
= 2| logs —log2=2log> v

x=2]| log2—1log2=2logl v
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31 3 !
Og:ﬂ—i—log\/_:logafc — Z.logz+logz"”? =loga® —> logxste = a”
T

x
31 i
=0 (()) + ...
log 2
r=1 3log +log1l =logl
31 5
= —d-—=x — 2r°—2-6=0 = 3
T 2 3log(——)
3log 2
T =2 o8 +logv2 =log 2% v
log,4  log,4 ® 2 2
08y & 1082 log,x = log, 2x z—1+z

= 2242-(2-1)=32-(2—1) = 22+4+22-2=32>-32 = 322-72-2=0

p=28 =122 (2 =2 log,d+log,d=3V
= 3
R 2 ov 1 2
z:gy:>y:—§:>x:%:> TS log s, 4 +loggs4 =3 v
logox =y = x=2Y
® 92 S W=2"1 — y=z—1

log22x:zﬁ2x:2z:az:Eimz%‘1

(z—-1)-(z—2)

@ log (x — 1)+log (x — 2)—log 3 = 2log (z —3) = log 3 = log (z — 3)?
2
_ 2
# — 226249 —> 223242 = 322— 180427 —> 222—152+25 = 0

!

3 1
7 Jog 2 +log = — log3 = 2log [<=
X 5 0g2+ Og2 og M

r=>5]| log4d+log3—log3=2log2v

(x—l)Q_lo r+1
T2 %
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https://aprendeconmigomelon.com 89


https://aprendeconmigomelon.com

7.2. Ecuaciones logaritmicas

4-(x— 1)

= logd-(z—1) —log(x—1)=1 = log =1
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(52) 1og 10770 = 10,/7 = /27 1 320 -log 102 107 = 20 + 320 = 100z

1 4
— 987 = 320 — x:%o log 10 = O\/_
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21
‘logx+21 10g3:—1:>log s =1 = :10
x x

r=3] log30—log3d=1V

— 2’421 =102 = 2°-102+21 =0 =
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r=—-10++v103 | log(—200 + 204/103) — log (—20 +2v/103) =1 v

X

=2
r—3 v

logz —log (z — 3) = log (22) = Ingi =log (2z) =

https://aprendeconmigomelon.com 91


https://aprendeconmigomelon.com

7.2. Ecuaciones logaritmicas

= z=22"—6r = 20*—Te=0 = z-(22—-7)=0

3

=0 log0+...

—
7 7 1
=3 logé—log§—10g7\/
logx—log(:r;—l):2:>10gxf :2:>x_ — 102
100 100 1

=1 -1 =—| log— —log— =2

— 00 — 100 = |z 99 og 99 og99 v

2 2 2 2
log(2+x2)—log$:1:>log e =1 = tr =10 = 2+ 22=102
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7.3. Sistemas de ecuaciones logaritmicas
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log3x—10g3y:1:>log£:1=>§:3:>:1::3y
y y
r—2 =9 = 1=9-2y =4 3y=90-2y = |y=9|E%|[r=27|v

® {—3x—|—y:70 — y=70+3z

logy—longZOjlog%:O — %:1 — g =22 L8N 2704 3
= 2> -3r-70=0
z=—7 |2y — 49| logd9 —log (=7)2 =0 v
= y=T0+3z
r=10|=——=|y=100| log100 —log10? =0 v

r+y=12 = =12 -y
3

T T _ Yy
logy © — log, v = =3 = log2E:_3 — EZQ 3 — ="
r=12—y y3

O (y—4) - (42 + dy + 24)

y=4 222 2 =8| log,8—log,4> = -3 v
_—

y>+4y +24 =0 = 3 Solucién

10 8|-96
® 4‘ 4 16‘ 96

|1 4 24] 0

logy (z —y) =2
log, x — log,y =1

logx +1logy =4 = log (2y) =4 = 2y = 10* £ 4 - 42 = 10000

@ Mﬁy—:—gﬁy/z-‘%ﬂﬁ Mf
—
y=4zx

=50 |=—|y=200| log50+1log200 =14V

y—4dr=0 —= y=4x

logz +logy =3 = log(ay) =3 = zy = 1000 =222, (70 + 3y) - y = 1000

— 3y% + 70y — 1000 = 0

@ y= 0 Y, s Jogts0T
—
y=10|Z28% 10— 100 ] 1og100 +1og10 = 3 v/

r—3y="70 = =70+ 3y
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7.3. Sistemas de ecuaciones logaritmicas

1 logy =3
logz —logy =1

:L)g/}ﬁﬁ'—i%logy:3 — logy=1 = |y=10

log 100 + log 10 =3 v
log 100 —log10 =1 v

22 —y? =11 222 (10y)2 — y? = 11 = 9992 = 11 = 3

. :/—“my/fﬂm

1 =10y
= |l—=|z=—| 1 ——1 ——1/
3 ! 3 %63 T %3
x x
logr —logy=1 = log— =1 — — =10 = x =10y
Y Y
logz 1 S
=—- = logy =2logx = logy = logx
logy 2
O :012
logm2+logy:4%logy+logy:4 — 2logy =4 = logy =2
= |y =100 %2:1%332:2:210@3 — logzr =1
log10 1
— |z =10 log100 2
log 102 4+ 1log 100 = 4 v/
T 2=
log, (y—72) =2 = 22 =y — 72 802 02 — (3 4 6)2 — 72 = 2% = 2% + 120 — 36
T 2=
= |o=3 Casl) y =281
@ log; (81 —72) =2 v

1

1
logy(x+6):§ — 2log, (z+6) =1 = log, (r+6)*=1 = (z+6)* =

logy(z—y)=2 = v—y=22 = z=4+y

logox —logoy=1 = logy,— =1 —= — =2 —= =2
Y ()

log, (8 —4) =2V
log, 8 —logy,4 =1V

3 3
log, 2* —log,y = 3 = long—:Z% — T % = 8y

@ ny ny

logy 21 —logyy? =2 = logy, — =2 = —& =2 = 1=2y°
Y Yy

=212

— (2y2)3:8y = 8 =8y = |y=1
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log, 23 —log, 1 =3 v/
log, 4 —log, 12 =2 v

logx—l-logy:?)ﬁlog(xy):3:xy:103%x-10x:1000 — x==+10

2logx —2logy = —2 = logx — logy = —1 :>logE =—-1= - 107! = y = 10x

y y
—10z i 3
=102y = 400 log{—=10)F log (—100) = 3
— 100 log 10 +1og 100 = 3 v/
=100 [ —100] {80 T8
2log10 — 2log 100 = -2 v
@ r—y=21 = r=21+y
logz +logy =2 = log(zy) =2 = zy =102 =22 (21 4 4) - y = 100

— y?+ 21y —100 =0

Y= —25 = oy g =T

y=4|Z22  x=25] log2l +logd =2 v

logz +3logy =5 =logx+3logy =5

=4dlogy=4=logy=1=|y=10

logle = logz —logy =1
Y
log 100 + 3log 10 = 5 v/
— log—=1 = — =10 = |2 =100] — 100
10 10 log— =1V

10

3042y =642 30y + 2y =64 = | y=2|=|2=20

@ . = log 20—log2 = 1 v
logr —logy=1 = log—=1 — — =10 = z =10y
Y Yy

=9y

=27

T+y =302 gy +y=30=|y=3

log3m—10g3y:2:>log3zz2 — £:32 — =9y
) Y

1 3logy = 5 1 1
08+ 308y = 4logy=2=logy=- — y=10"” = |y=10
logx —logy =3 2

log y=1/2
>

1 7 .
1Og$—§:3 — loga::§ — r=107" — |z =107

log V107 + 3log /10 = 5 v
log V107 —log /10 = 3 v/

logx +5logy =7 =logx+5logy =7

— 6logy:6log£> 10

<
I

logzzl = logx —logy =1
Y

Vb logr —1=1 = logr =2 = |z =100
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7.3. Sistemas de ecuaciones logaritmicas

log 100 + 51log10 =7 v

100
log— =1
og 10 ve

— log:p:l — |z =10

@ 2logx +logy =5 = 2logx +logy =5
logxy = 4 = logx +logy =4

LI 1 4logy =4 = logy =3 = y=10° = |y =1000

2log 10 4+ log 1000 = 5 v
log (10 - 1000) =4 v

logz +1logy® =5 = logz+3logy =5

22 — 7logx:14bg£> x =100
log— =3 = 2logx —logy =3
Y

%2%—31%3/:5 — 3logy=3 = logy=1 = |y =10

log 100 + log 10 =5 v/

@ y—4dr=0 = y=4x
logx+logy:4g>log(x-4x):44x2:104 — 2% = 2500

;
=50 log{—=50)+...
=4
=50 £y =200] log50 + log 200 = 4v

21 —31 =5 =21 —31 =95 og z=
08T T 08y 8T TOOBYTY o loga = 118221 [ — 10
3logx +logy =2 = 9logx+3logy =6

ogr—= 1
lg——1—>3+logy:2 = logy=—-1 = y=10"! = |y=—

1
210g10—310g1—0 =5V

1
log 1 log — =2
30g0+og10 v

r—2y=9 = v=2y+9
@ r=2y+9

logsx —logsy =1 —= log3£:1 — E:3——7——>2y+9=3y == |y=9
Y )

x=27| logz27 —log;9=1V

r=2y+9
e

T—y=3 —= v=3+y
logx+logy:1 — log(xy)zl — xy:10$:_ﬂ>(3+y).y:10

=y =5 logh+log2=1V

= y*+3y—10 =0 =

y=2
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@ 571 =51 — p4+y=11 = y=11—=x
log (z +y) + log (x —y) = log 33 = log[(z +y) - (z — y)] = log 33 = 2? — y? = 33

et 2 — (11— 2)? =33 = 2° — 121 —2® — 220 = 33

y=11—x

— |z=14 y="7| log(7+4)+1log(7—4)=1og33 v
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