TEMA 4.- ECUACIONES X wroeczacapemia.com

ECUACIONES

|ECUACION ES DE PRIMER GRADO

1. 2x—34=120
2. 10x+5=3x+12
3. 23x—-2)=8
4. 2 =5x—46

Z_x

5. o x=-12-
3 9

ECUACIONES DE SEGUNDO GRADO

x2—7x+12
x2—6x4+9=0
x> +x+1=0

(x+6)(x—6)—8=1-—4x

(x+2)(x—3)—x2x+1)+6x=0
110
x+-==
x 3

10 x(x—D(x+1) =8[(x—1)+x+ (x+1)]

O N L WD e
=
N
I
w
1
o

|ECUACION ES BICUADRADAS

x*—13x2+36=0
x*—7x*+12=0
xt*+x2-20=0
xt—x2-12=0
x*+10x24+9=0

vk N e

ECUACIONES DE GRADO MAYOR QUE DOS

x3—x2—-4=0
x3+2x>-5x—6=0
x*t—x3—-16x2-20x=0

6x* —17x3 4+ 7x>+8x—4=0

i e
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TEMA 4.- ECUACIONES

g
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° -

ECUACIONES RACIONALES

1.

2.
3.
4

30 5+4x

x+5 x+5
2 x
= =1
x+1 x—-1
x+8 x+4 _ 12x

x—1 x+1  x2-1
1 2 3
(x-1)2  2x-2  2x+2
4x+5 2x+3 2x-5

15x2+7x-2  12x2-7x—-10  20x2-29x+5
6 10 4

x-1 x+2 x+1

=5

|ECUACION ES IRRACIONALES

1
2
3
4
5.
6
7
8
9

10.
11.

Vi+1=2
V2x+1=x-1
2—V2x+3=2x-1
x+2=Vx2+1
VI 1 =&

Vx +x =V3x +x2%
Vx+5+V2x+8=7
\/m=x+m
VX+Vx+7=7

Ve —1++Vx—7=2Vx -3

11

1-x 2

| ECUACIONES EXPONENCIALES

=

W 0o N WD

3¥ =27

2%*2 = 16

(2x+1)2 = 64

2%+ 42771 =20

3272 4 3% =12

22x + 4_x—1 + 44 = 22x+2
103* =1

5X 4+ 52x-2 _ p5x-1 — §2x-3
23x—1 + 42x—2 — 8x
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TEMA 4.- ECUACIONES

@ INFO@C2ACADEMIA.COM

ECUACIONES LOGARITMICAS

5 log,(x + 3) = log, 32

1. logz(x+5)=2
2. In(x+10) =2
3. 2logx —log(x —16) =2
4, 2logx3® =1log8+3logx
3 log(16—x?2) _
log(3x—4)
6. Inx=2In10
7. m(x?-1)=1
8.
9

10. logx = log9 + log 2

. 2logx +log(x + 1) = log(x? + 4x)
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TEMA 4.- ECUACIONES

@ INFO@C2ACADEMIA.COM

SOLUCIONES

ECUACIONES DE PRIMER GRADO

1. 2x—34=120

2. 10x+5=3x+12

3. 2(3x—2)=38

4, —==5x—146
3

120 + 34
X=——F"-

2

=N

10x —3x=12-5

7x =17
x=1
6x—4=8
6x =12
A=,

x+2=15x— 138
—14x = —140

x =10

3x —9x = —108 — 2x
—4x = —108

A=
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TEMA 4.- ECUACIONES
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ECUACIONES DE SEGUNDO GRADO

1. x> —=7x+12

L 7£yH 4D 741

; x=———x=]

2. x>2—6x+9=0

x=6i,/36—4(1)(9)_>x=§_)x={3
2 2
3. x24+x+1=0

R JI=2DD)

> — No tiene solucion

4. x2+x=0

x=0

X(x+1)20_){x+1=0—>x=—1

x2=3->x=+V3

6. 4x?2—-25=0

4x?% = 25
25
2 "
S
25 ,5
= |[— > =] —
A R

7. (x+6)(x—6)—8=1—4x
x> —36—-8=1—4x

X2 4+4x—-45=0

—4 + /16 — 4(1)(—45) —4 + 14
= 2 - X = T

X —>X:{

-9
8 (x+2)(x—3)—x@2x+1)+6x=0
x> —x—6—-2x2—-x+6x=0

—x*+4x—-6=0

_ —4+/16 — 4(=1)(-6)

> — No tiene solucion

X
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TEMA 4.- ECUACIONES PR wroeczacavemia.com @

9. x+-=—
x 3

m.c.m.(x;3) = 3x

3x% 4+ 3 =10x
10 + 100 — 43)(3) 10+8 3
3x2—-10x+3=0->x = sx=——5x=1{2
6 6 /3

10. x(@ =D +1) = 8[(x — 1) + x + (x + 1)]
\x(xz =1) = 8(3x)
x3 —x = 24x
x% —25x =0
x(x2—25) =0

{ x=0
x> —=25=0-x=45
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TEMA 4.- ECUACIONES
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ECUACIONES BICUADRADAS

1. x*—13x%2+36=0
=z

72 —-13z+36=0

13 +./169 — 4(1)(36) 1345 (=9
Z = b d —){

2 T2 z=4
Cuandoz=9 - x =V9 - x = 43
Cuandoz =4 —»x =V4 - x = +2

2. x*—7x2+12=0

2

X" =2z

72 —-7z4+12=0

7449 -4(1)(12) 13+1 z=17
Z = — 7 = —){ _

2 2

Cuandoz =7 = x = +\7
Cuando z = 6 - x = +/6
3. x*4+x2-20=0
=z

z2427z-20=0

Z_—1iw/1—4(1)(—20)_)Z_—1i9_){zz_5

2 2 z=4

Cuando z = =5 -» x = V=5 - No tiene solucion
Cuandoz=4—>x=\/1—>x=i-2
4. x*—x*-12=0
2

X" =z

z2—7-12=0

Z_1iw/1—4(1)(—12)_)Z_1i7_){Z:_3

2 2

Cuando z = =3 » x = V—3 — No tiene solucion

Cuandoz=4—>x=\/1—>x=i-2

Pagina 7 de 21
C2ACADEMIA.COM




TEMA 4.- ECUACIONES PR wroeczacavemia.com @

5. x*4+10x249=0
x% =z

z2410z4+9=0

—10 + /100 — 4(1)(9) —10+8 (z=-9
—)22——>{

Z= 2 2 z=-1
Cuando z = —9 » x = V=9 - No tiene solucion
Cuando z = -1 > x = V—1 - No tiene solucion
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TEMA 4.- ECUACIONES X mroeczacanemia.com @
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ECUACIONES DE GRADO MAYOR QUE DOS

1. x3—x%2-4=0

-1+1-41)(2)

> — No tiene soluciéon

X>+x4+2=0-x=

La Unica solucion de la ecuacion inicial es x = 2

2. x34+2x°-5x—6=0

~4+/16—4B) _ L {_1

X’ +4x+3=0->x= 5

Las soluciones para la ecuacién inicial sonx = 2;x = —1;x = =3

3. x*—x3—-16x*>-20x=0
x(x3 —x?>—16x—20)=0

1 -1 -16 —20
-2 6 20

1 -3 -10 0

x> =3x+10=0->x =

3+.9—-4(1)(-10) . ={ 5

2 -2

Las soluciones de la ecuacién inicial son: x =0;x = —-2;x=5;x = =2
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TEMA 4.- ECUACIONES

4. 6x* —17x34+7x>+8x—-4=0

P
@ INFO@C2ACADEMIA.COM
* -

—1iJ1—4GD02)ﬁx__'V2

6x2+x—2=0-x=
X X —> X 12

Las soluciones de la ecuacién inicial son: x = 1;x =2 ;x =
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TEMA 4.- ECUACIONES
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ECUACIONES RACIONALES

3.

30 5+4x

xX+5 x+5

m.c.m.[(x+5);(x+5)] = (x+5)
30+5+4x =5(x+5)
30+5+4x =5x+25

4x —5x =25-5-30

|
&

x+1 x—1

m.c.m.[(x+1);(x —1D] = (x — D(x + 1)
20— =x(x+1) —-1(x—-1(x+1)
2x—2=x%+x—1(x?-1)
2x—2=x*+x—x*+1
2x—x=3+1

x=4

x+8  x+4 _ 12x

x-1 x+1  x2-1
mem[(x—1);x+1);E2-1D]=x+1(x-1)
x+8)x+1)—(x+4)(x—1)=12x
x2+9x+8—x2—3x+4=12x
6x —12x = —12

—6x=—-12->x=2

1 2 3

(x-1)2  2x-2  2x+2

mem.[(x—1)?%;2x—2);2x+2)]=(x—1D*(x+1)-2
1:2-(x+1)—2(x+1)(x—1) = =3(x — 1)?

2x+2—-2x2+2=-3(x*-2x+1)

4+./16 —4(1)(7)

> — No tiene solucion

X’ —4x+7=0->x=

Pagina 11 de 21
C2ACADEMIA.COM




TEMA 4.- ECUACIONES X mroeczacanemia.com @
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4x+5 2x+3 2x—-5 _
15x2+7x-2  12x2-7x—-10  20x2-29x+5

m.c.m.[15x%2 —7x —2; 12x? — 7x — 10; 20x? — 29x + 5] =

Tenemos que sacar las raices de cada polinomio para ver cual es el m.c.m.

7 +/49 — 4(15)(=2) . - 2/3

15x2 —=7x—-2=0 = —
X X - X 30

15x%2 —7x —2 = (3x — 2)(5x + 1)

7 + /49 — 4(12)(-10) L 5/4

x x - X >4 2

12x%2 —7x — 10 = (4x — 5)(3x + 2)

29 + /841 — 4(20)(5)
40 o

20x2 —29x+5=0-x =

20x2 —29x +5=(4x —5)(5x — 1)
m.c.m.— (5x — 1)(3x + 2)(4x — 5)
(4x+5)(4x -5 —-2x+3)Gx—1)—(2x—5Bx+2)=0

16x% — 25 —10x?> +2x —15x +3 —6x2 +11x+10=0

—2x—12=0
—2x =12
x=—6

mem[(x—1);x+2);x+D]=x-Dx+2)(x+1)
6(x+2)(x+1)—-10(x—D(x+1)=4(x—-1(x+2)
6(x>+3x+2)—10x24+10=4(x%2+x —2)

6x2+18x+12—10x2+10—-4x*—-4x+8=0

—8x2+14x+30=0->x =

—14 + /196 — 4(—8)(30) N {_ 5/4
—-16 3

Pagina 12 de 21
C2ACADEMIA.COM




TEMA 4.- ECUACIONES

2 6
7. — =
x+1 XF1 3x-1
tx—2

.. 1 7
-’ e -
@ INFO@C2ACADEMIA.COM .
AR -

1 3x —1
x+x—2+x+1
xX—2

2 6

1 3x —1
Xt =1
x—2

2 _ 6
x—2 3x-1
2x—1
2 _ 6
2x2 —x+x—-2 3x-—-1
2x—1
2 _ 6
2x2 -2 3x-—1
2x—1

x +

22x-1) 6
2x2—2  3x-—-1

2(2x — 1D(3x — 1) = 6(2x2 — 2)
(4x —2)(3x — 1) = 12x%2 — 12

12x% —10x + 2 = 12x%2 — 12

—10x = —14
14 7

= — = —
*T107* "5
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TEMA 4.- ECUACIONES
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|ECUACION ES IRRACIONALES

1. Vx+1=2
(Vx+1) =4
x+1=4->x=3
La comprobacién
V3 +1=2- Secumple

2. V2x+1=x-1
(V2x +1) = (x — 1)?
2x+1=x%?-2x+1
) — x:0
xX° + 4x 0—>{x:4
La comprobacién:

Cuando x = 0 » V1 # 2 —» No es solucién
Cuando x = 4 - V9 = 3 - SI es solucién
3. 2—V2x+3=2x—-1
—V2x+3=2x-1-2
(—VZx +3)° = (2x — 3)?

2x +3 =4x*—-12x+9

—14 + /142 — 4(—4)(-6) L

—4x*+14x—-6=0->x = e

4, x+2=Vx2+1
22 = (Va2 +1)

x2+4x+4=x2+1—>4x=—3—>x=T
5 V2x2—1=+/x
(\/2x2—1)2 = (Vx)°
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TEMA 4.- ECUACIONES X wroeczacapema.com @
A

1
2x>’—1=x-> 2x*—-x—-1=0- x:{ 1

2
6. Vx+x=+3x+x2

(\/§+x)2 = 3x + x?
X+ 2xvVx + x% = 3x + x?
2x\Vx = 2x
(Zx\/})z = 4x2
4x? - x = 4x?

0
3 _ A2 — —
4x 4x 0-x {1

7. Vx+5+V2x+8=7
Vx+5=7-V2x+8
(Vx+5) =(7-v2x +8)°
x +5=49 —14/2x + 8 + (2x + 8)
x+5—49—2x —8=—14V2x + 8
—x—52=—14V2x +8
(—x —52)? = (-14VZx + 8)°
x% + 104x + 522 = 142(2x + 8)

x% 4+ 104x + 2704 = 392x + 1568

x? —288x+ 1136 =0

288 +,/288% — 4(1)(1136) 288 + 280 4
X = -y =— = {

2 2 284
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TEMA 4.- ECUACIONES

X mroeczacapemia.com
8. VxZ+6x=x+2x
(Va2 +6x) = (x+VZx)’
x2 + 6x = x% + 2xV2x + 2x
4x = 2x\2x
(4x)? = (Zx\/E)Z

16x% = 4x?% - x

16x% — 4x% = 0 > {¥ Z
X =

9. Vx+Vx+7=7
Vx=7—-Vx+7
x=(7—\/x+7)2

x =49 —14Vx + 7+ (x + 7)
x—49—x—7=—-14Vx+7
—56=—14Vx + 7
(—56)% = (—14Vx + 7)?
3136 = 196(x + 7)
3136 = 196x + 1372

x=9

10.Vx —1+Vx—7=2Vx—-3

(Vx —1+Vx = 7)% = 2Vx — 3)?

x—D+2Jx—-DE=-7)+x—-7) =4(x—3)

2J(x—D(x—-7)=4x—-12—x+7—x+1

2J(x—1D(x—-7)=2x—4

(VG-DGE-7) = (2x— 4
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TEMA 4.- ECUACIONES
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4(x —1)(x—7) =4x? —16x + 16
(4x —4)(x —7) = 4x?> — 16x + 16
4x% — 28x — 4x + 28 = 4x%? — 16x + 16
—28x —4x + 16x = —-28+ 16
—16x =—12

12 3
= — = —
Tl X712

2=V1—x

4=1—-x

Pagina 17 de 21
C2ACADEMIA.COM




TEMA 4.- ECUACIONES
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ECUACIONES EXPONENCIALES |

1. 3* =27

2. 2**2 =16

3. (2%+1)2 = 64

Fomf o
/24€+2://4—>x+2=4—>x=2
L= x4 2=6>x=2

4, 2%t 4 2x1 =120

2%(21 +271) = 20

1
2x<2+5)=20

5 20 - 4
ZX<Z)=20—>2’C=T—>ZX=16—>;4=/*—>9¢=4

5. 3272431 =12

(3X)2 3x
3t~ 12=0

=

32672 4 3% 1 = 12 >

t? t
9 + 3 12=0
t2+3t—108=0
3+,/9—4(1)(—108) L {_12
2 9
Cuando t = —12 — No tiene solucion

Cuandot =9-3*=9->5x =2

t =

6. 2% + 4771 + 44 = 2242

22X —

22x + 22x=2 + 44 = 22x+2
22x + 22x—2 _ 22x+2 = —44
22%(1 4272 —22) = —44

2x 1_ —
2 1+4 4 44

2x _E —
2 2 44

—44- 4
522 =162 =2">52x=4->x=2

-11
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7. 103 *=1
103* = 10°
3—x=0-x=3
8§ G5¥ 4 52x-2 _ p5x-1 — 52x-3

5x + 52x—2 _ 52x—2 _ 52x—3 — 0

5X — 52x=3 — )
5* =t
t? 0
t—§=0—>53t—t2=0—>t(53—t)=0—>t={53

Cuandot = 0 - 5% = 0 - No tiene soluciéon
Cuandot =53 ->5*=53>x=3
g 23x-1 4 42x-2 — gx
23x-1 4 p4x—4 — p3x

(Zx)B N (Zx)4

7t =@
2% =t
®° O
PO Tl
8t3+t4—t3=O—>7t3+t4=0—>t3(7+t):0—>t:{_07

Cuandot =0 —» 2*¥ = 0 —» No tiene solucién

Cuando t = —7 - 2*¥ = —7 - no tiene solucién
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ECUACIONES LOGARITMICAS |

1. logz(x+5) =2
103 (x + 5) = log; 37
(x+5) =32
x =4
2. In(x+10)=2
x+10)=/u»é2
(x +10) = e?
x=e?-10
3. 2logx —log(x —16) =2

log x? — log(x — 16) = log 102

x? =100(x — 16)

20
80

x? = 100x + 1600 = 0 - x = {
4, 2logx3® =1log8+3logx
log(x3)? = log8 + log x3
e s

x® = 8x3

x6—8x3=0

0
30,3 _ Q) — _
x> (x 8)—0—>x—{2

log(16-x%)
log(3x—4) -

log(16 — x?) = 2log(3x — 4)
%16 — x2) = log(3x — 4)?
(16 — x%) = (3x — 4)?
16 — x? = 9x? — 24x + 16

0 x=0
—10x2+24x=0—>x(—10x+24)=o—>x={ﬁ—>x=§x 12
10

Pagina 20 de 21
C2ACADEMIA.COM




TEMA 4.- ECUACIONES PR wroeczacavemia.com @
A

6. Inx=2In10

7. m(x?-1)=1

8. 5 log,(x + 3) =log, 32

B%gix4-3f5=1 032

(x+3)°=32
x+3=Y332

x+3=2-x=-1

9. 2logx +log(x + 1) =log(x? + 4x)

log x? + log(x + 1) = log(x? + 4x)

}Og/xx: 1 :sz +4x)

x2(x+1) =x% +4x

x3 4+ x% = (x% + 4%)
x3 =4x
3 _ _ 2 AN — X =
x> —4x=0- x(x 4)_0_>{x2—4=0—>x=i2
10. logx = log9 + log 2

o= o

x =18
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