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 2.2 

 ( )

 2.
 2 .

 2  x :

x2 + x +  = 0  0

, , .
. O

:

  x2 + 8 = 0  :  = 1,  = 0,  = 8
  -2x2 -8 -3x = 0  :  = -2,  = -3,  = -8 
  4x + 3x2 = 0  :  = 3,  = 4,  = 0

.

:  A  ·  = 0  = 0  = 0
.

1)  A  = 0 : x2 + x = 0,  0. 
:

x2 + x = 0  x( x + ) = 0  x=0 x+ =0  x = 0 

:
  N : ) x2 + 3x = 0, ) x2 = 6x. 

) x2 + 3x = 0 x(x + 3) = 0  x = 0  x + 3 = 0  x = 0  x = -3 .
) x2 = 6x  x2- 6x = 0  x(x -6) = 0  x = 0  x - 6 = 0  x = 0  x = 6 

2)  = 0  : x2 +  = 0,  0 
1o :  ( ) x2 + .

:
  N ) x2 - 4 = 0, ) 4x2 - 20 = 0

   )  x2 - 4 = 0  x2 - 22 = 0 (x - 2)(x + 2) = 0  x -2 = 0  x + 2 = 0  x = 2 
 x = -2
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) ή

ή

ή ή ή

2 s : T : x2 = :

• A  > 0, , .
•  < 0, .
•  = 0  x = 0 ( ).

:
  N

) 3x2 = 27 ) 5x2 - 20 = 0.

ή ή ή ή

ή ή ή

:
   (x + ) · ( x + ) = 0 . . : x2 +5x - 6 = 0. 

 -1 + 6 = 5  -1 · 6 = -6  (x-1) · (x+6)= 0  x - 1 = 0 
x + 6 = 0  x = 1  x = -6.

1)  x2 + x +  = 0 
, :  +  =  ·  = 

2)  · x2 + x +  = 0  0 
:

)  4 ,
 x2.

)
2 + 2 2 - 2  . 

) 2

) :
   2 + 2  + 2 = (  + )2

   2 - 2  + 2 = (  - )2
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:
  N : x2 - 6x + 8 = 0

   x2 - 6x + 8 = 0  4x2 - 24x + 32 = 0  (2x)2 -2 · 2x · 6 = -32  (2x)2-2 · 2x · 
6 + 62 = 62 - 32  (2x + 6)2 = 4 

.  ( )  ( )

1. x2 + x +  = 0  2 .

2. x-2 + x +  =0  0  2 .

3.  x2 - x = 0 .

4.  x2 - 4x = 0  x = 4.

5. A  2
.

6.  2
.

7. x2 + x +  = 0  0  1  +  +  = 0 

8. H  x2 - 2007 = 0 .

1.
) 3x2 - 27 = 0 ) 4x2 - 16 = 0 ) x2 - 5 = 0 ) x2 - 9 = 0 ) x2 - 5 = 0 
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. .

   x2 + x +  = 0  0 
: x2 + x +  = 0 

4  · x2 + 4  · x + 4  ·  = 0  4 2x2 + 4 x + 4  = 0 
   (2 x)2 + 2 · 2 x ·  = -4  (2 x)2 + 2 · 2 x ·  + 2 = 2 - 4

(2 x + )2 = 2 - 4  .

   2 - 4 ,
:

  (2 x + )2 = :

• Aν Δ>0, τότε έχουμε : (2αx+β)2=Δ  ή ή

ή

ή ή

 2αx+β=± ∆ 2αx=-β± ∆  

 x=
2

∆±− β  .  

Άρα η εξίσωση έχει δύο άνισες λύσεις τις  x=
α

α
β

2
∆+−   και x=

α
β

2
∆−−

•   Aν Δ=0, τότε έχουμε : (2αx+β)2=0   2αx+β=0 x=-
α
β

2
 .  

Άρα η εξίσωση έχει μία διπλή λύση την x = -
α
β

2
  

    = 2 - 4
x2 + x +  = 0,  0

:

 
  Αν  Δ>0   Δύο ρίζες τις x1,2=

α
β

2
∆±−  

  Aν  Δ=0    Αδύνατη  
  Αν  Δ<0   

Μία διπλή ρίζα x=
α
β

2
−  
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:

  N :
) 3x2 - 4x + 1 = 0, ) -2x2 - 4x + 6 = 0 

α) Είναι α=3, β=-4, γ=1 οπότε η διακρίνουσα είναι Δ =β2-4αγ=(-4)2-4·3·1= 

 16-12=1 >0 . Άρα η εξίσωση έχει δύο λύσεις, τις x=
α

β
2

∆±− =
32

1)4(
·

±−− = 

=
2

14 ± , δηλ είναι x=
2

14 +  =
2
5 , ή x=

2
14 − =

2
3  . 

β) Είναι α=-2, β=-4, γ=6 οπότε η διακρίνουσα είναι Δ =β2-4αγ=(-4)2-4·(-2)·(6)= 

16+48=64 >0 . Άρα η εξίσωση έχει δύο λύσεις, τις x=
α

β
2

∆±− =
)2(2
6 4)4(

−·
±−− = 

 =
4
84

−
± , δηλ είναι x=

4
84

−
+ =-3, ή x=

4
84

−
− =1  

 2 :
  A x2 + x + 

x2 + x +  = 0 (1) :

1.  > 0  (1) 1, 1

x2 + x +  = (x- 1)(x- 2)

2.  A  = 0  (1) x= -
α
β

2
 

 αx2+βx+γ=α(x+
α
β

2
)2 

3.  A  < 0  (1) .
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.  E  ( )  ( )

1. x2 + x +  = 0  0 .

2.  3x - x2 + 1 = 0  = -11.

3. x2 + x +  = 0,  0 ,
.

4.  x2 - x = 0 .

5.  2  < 0 

6.  = 0  > 0 x2 + x +  = 0 .

7.  x2 - 4x = 0  x = 4.

8. A  2
.

9.  2
.

10. x2 + x +  = 0  0  1  +  +  = 0 

11. x2 + x +  = 0  0  0  = 0 

12.  2 .

13.  1,  x2 -4x +  - 1 = 0  0.

14.  x2 -4x +  -5 =0  = 9 

15. x2 -x -  =0,  0,  R.

16. x2 + x +  0 .
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.

1.  x2 -3 x + 4 2 = 0  0 :
. . .
. .

2.   x(x2 - 1) = 0 :
. 0, 1, -1 . 0, 1 . 0, -1 .

3.  x2 - x +  = 0 ,
:

   . x2 - x -  = 0, . –x2 + x +  = 0 . x2 - x + 1 = 0,  0
. x2 + x - 1 = 0  0 

4.  x2 - 4x + 4  = 0 :
.  < 1 .  > 1 .  > 3 .  1 

5. A  x2 - 6x +  = 0 
:

. 9 . 8 . -9 . -8 

6. A 1, 2  : x2 + x +  = 0  0 
x2 + x + :

. (x- 1)(x- 2) . (x- 1)(x- 2) . – (x- 1)(x- 2)

1.
) 3x2 - 27 = 0 ) 4x2 - 16 = 0 ) x2 - 5 = 0 ) x2 - 9 = 0 ) x2 - 1 = 0 
) x2 + 6 = 0 ) x2 + 8 = 0 ) 3x2 + 48 = 0

2. N
) 3x2 - 2x = 0 ) 16x - x2 = 0 ) 2 x2 - 4x =0 ) -x2 = x ) x2 = x 
) 3x2 = 6x ) x = 2x2 ) 7x = -14x2

3. N
) 3x2 - 1 = 2(x2 + 12) ) 3x2 - 4x = -8x ) (x-2)(x + 2) + (1- 2x)(1+ 2x) = 0 
)  –x2 = 10x + 25 ) 7x = x2 - 18 ) x2 = x-1 ) 3x2 = 2x - 4 

4. N
) (2x - 3)2 = (x - 1)(x + 4) + x ) 9( 2-2) - 8  = 4 (2  -1) + 14 
) (  + 2)(7  - 1) = (4  + 5)(5  - 3) )  -(3x -1)2 = (4x - 1) 
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4. N

α) (2x-3)2 = (x-1)(x+4) +9x  β) 9(α2-2) -8α = 4α(2α-1)+14  

 γ) (λ+2)(7λ-1) = (4λ+5)(5λ-3)  δ) 
4
7 -(3x-1)2= 

2
3 (4x-1)  

 5. 

α) 2
2

)2(
4

1
3

12 +=+++ xxx   β) 
2
1

6
2

4
)1(

3
)2( 2

++=−++ xxxxx  

γ)  
3

)1(2
4

2
9

52 xxx −=−−+   δ) xxxx −+=+−+
4

1
2

1
5

14 22

 

α) 2
2

)2(
4

1
3

12 +=+++ xxx   β) 
2
1

6
2

4
)1(

3
)2( 2

++=−++ xxxxx  

γ)  
3

)1(2
4

2
9

52 xxx −=−−+   δ) xxxx −+=+−+
4

1
2

1
5

14 22

 

 6. 
) x3 - 5x2 - 6x = 0 ) x3 = 2x2 + 3x ) x2 (x -2) -2x(2 -x) + x -2 = 0 
) x2 (3 -x) + x(x -3) + 6(x -3) = 0 ) (x + 2)3 + x2 - 4 = 0 

7. N
α) x2+(2 2 +3)x+3 2 +4 =0    β) x2+( 1 5)35 ++ x  =0  

γ) 2 x2-( 6)26 ++ x  =0  δ) 01 23 2 =−− xx

8.
α) -2x2+4,6x-2,4 =0  β) 0,002x2+4,004x-1,01=0 γ) x- x  -20 =0 
 δ)  x-3 x +2 =0  ε)  

9.  3x2 - 2x + 4  = 0. 

)
)
) .

10.  x2 - 3x + 2 + 7  = 0 
 -2.

11.   (x + )2 -2(  - x) = 7. N
 2; 

12. A  x2 - 3x - 5 = 0 

 = 2 - 3
 = 2 - 3  + 10 

x4 - 3x2 + 2 = 0
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13.  R,  x2 - 2 x + 2 = 0  2. 
 .

14.   R :
  ( 2 - 3  + 2)x2 + 3x - 2007 = 0  2 .

15. N  : x2 - 6x - 3Δ
4

 = 0 (1) 
 (1) 

16.  : x2 - x + 2  = 0 (1) 
 (1) 

17.
 .

α) 6x2-x-1  β) x2-x-2  γ) 2x2-x-1 δ) 4x2-4x+1 ε) 
3
1 x2-2x+3  

στ) 2x2+4x+3  ζ) 3x2-4x+1  

18.  : 

A=
2
23

2

2

−+
−−

xx
xx ,  B =

12
23

2

23

−−
+−

xx
xxx    Γ = 

26
1 4193

2

2

−−
−+

xx
xx  

19.   x2 - 4x +  -1. 
:

) .
) .
) .

20. N :
) x3 - 6x2 + 5x =0 ) x4 + 5x3 - 6x2 = 0


