|Ecuatia de gradul al II-lea L ——

ax’ +bx+c=0
az0
a, b, c sunt coeficientii ecuatiei

se numeste ecuatie de gradul al ll-lea

A=Db*—4ac este discriminantul ecuatiei

Rezolvarea ecuatiei de gradul al ll-lea

NN

1) A>0 ecuatia are doua radacini reale distincte: x , = >
' a

: e w gm ~b
2) A=0 ecuatia are doua radacini reale egale: X, =28

3) [A<0 ecuatia nu are radacini reale
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A=b*-4ac=1"-4.2-(-3)=1+24=25

~b++/A 14425 145

X —
b2 2a 2.2 4
1+5 6 3
Xl:—:___
4 4 2
B S
4 4

- 2x2 —4x+2=0

a=2b=-4;c=2
A=b’—-4ac=(-4)"-4-2-(2)=16-16=0

b —(-4) 4

X1,2: = = — =
2a 2-2 4

X =1

X, =1
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- 4x* -5|x|+1=0
Cazul x<0 Cazul x>=0
4x* +5x+1=0 4x* —5x+1=0
A=25-16=9 A=25-16=9
y _ —5+3 y _5+3
1,2 8 1,2 8
-2 1 8
'8 8 '8
-8 2 1
X, =—=-1 X, =—=—
2 3 8 4




2x* +x+1=0
a=2b=1c=1
A=b?_d4ac=12—-4.2.1=1-8—_7 €cuatia nu are solutii reale

Relatiile lui Viete




B = e —
- Fie ecuatia: x*—mx+n=0

. . : o gv s Y1 =% +3X,
Determinati ecuatia de gradul al lI-lea, care are radacinile: 3
Y, =X, +3X;
N L X +X,=m
Relatiile lui Viete:
X+ X, =N

S=Yy,+VY, =X +3X, + X, +3%X, =4X, +4X, =4(X +X,) =4m

P=y,-Y, = (X +3%,) (X, +3X.) = XX, +3X7 +3XZ +9X,X, =10X,X, +3[(X, + X,)* —2X,X,] =
=10n+3[m* —-2n]=10n+3m* —6n =3m?* +4n

y?-Sy+P=0

y>—4my+3m* +4n=0
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Daca x, si X, sunt radacinile ecuatiei de gradul al ll-lea atunci ecuatia este:

X2 —Sx+P=0

B
X, =

2
4-+2
X, = ———
2
4++2 4-J2 8
S=X+X,= + =—=4
2 2 2
442 4-N2 42_2" 16-2 14 7
P=X-X,= . = = - -
2 2 4 4 4 2
X?—Sx+P=0
x2—4x+1=0
2
2x% —-8x+7=0



- gradul al ll-lea -r1956@yahoo.com g

Stiind ca x, si x, sunt radacinile ecuatiei de gradul al ll-lea x>—x-1=0, calculat;
iei: 2 2
valoarea expresiei: y2,3y 2 x243x -2

2 T 2
X{ —2X +2 X5 —2X,+2

) X, +X, =1 . C s .. X =x-1=0
- Relatiile lui Viete: ™ " ™ X, §i X, sunt radacini:
XX, =—1 X; —X,=1=0

x12+3x1—2+ X +3X,—2 (xf—x1—1)+4x1—1+(xf—x2—1)+4x2—1_ 4 -1 4% -1 _

X2-2% 42 X=2%+2 (K-x-1)-x+3 (-%X,-1)-X,+3 —X+3 —-X,+3

= AX X, 12X+ X, —=3-4X X, + X +12X, -3 —8Xx X, +13X, +13X, -6  8+13(X, +X,)-6

X X, —3X, —3X, +9 X X, —3%X, —3X, +9 —1-3(x, +X%,)+9 -
~ 8+13-6 —E—S
-1-3+9 5



Descompunerea trinomului de gradul al ll-lea in factori de gradul |

ax® +bx+c=a(x—x)(X—X,)

2 o= D= 22 x5 3. k= = 2x—D(3x—
- 6X°—Xx—-1=6(x 2)(x 3) 2- (X 2)3(x 3) (2x-1D(3x-1)
a=6b=-1Lc=-1
A=b’—-4ac=(-1)*-4-6-(-1)=1+24=25
_-b+JA _—(-D)*+25 145

X
L2 2a 2.6 12
145 6 1

X, =— =— =
12 12 2
1-5 -4 1

Xo=—"—=—"77"=
12 12 3




- Simplificati expresia:

1

_3x2—2x—1 3(x-1)(x+ ) 3(x+3) 3y 11

X°—4x+3  (x=1)(x- 3) Xx-3  x-3
2 J—
3" —2x-1=0 X?—4x+3=0
x, =224 L _4x2

6 1277,
% =1 X, =3

1
X2=—§ X2=1

-56@yahoo.com ﬁ



|Ecuatia de gradul al Il-lea
- X2 —X-1= (x—1+\/7)( —ﬁ)

a=Lb=-%Lc=-1
A=b*—4ac=(-1)°+4=5

_—b+JA - (-1)*5 1+45

X,, = = =
L2 2a 2 2

-956@yahoo.com g

- 2X? —7X+6m’ = 2(x —2m)(x _BTm) = (X —2m)(2x —3m)

a=2b=-7m:c=-6m?

A =b%-4ac=49m? —48m? = m?

—bi\/Z m+m
X1'2= =
2a 4
x1:8—m:2m
4
6m 3m

10
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Forma canonica a trinomului de gradul al ll-lea
b —A
ax’+bx+c=a(x+—)*+—

2a 4a

-olosind forma canonic aratati ca expresia este pozitiva pentru orice numar real

x2—x+1:(x-£)2+§>0
2 4

A=b’-4ac=1-4=-3

- Folosind forma canonic aratati ca expresia este negativa pentru orice numar real

—2x° +8x—91:—2(x+%)2 _%:_Z(X_Z)z ~-1<0

A=b*-4ac=64-72=-8

11



- gradul al ll-lea

- Determinati valoarea parametrului real m, astfel incat ambele radacini sa fie

mai mici decéat 1

Amx® +4(1-2m)x +3(m-1)=0

X-l=z2=x=2z2+1

X, <1=>x,-1<0=12,<0

X,<l=X,-1<0=12z,<0

Am(z+1)°* +4(1-2m)(z+1) +3(m-1)=0
Am(z® +2z+1)+(4-8m)(z+1)+3m-3=0
4mz° +8mz+4m+4z+4-8mz—-8m+3m-3=0

4amz® +4z-m+1=0

z, <0 A=>0
=15<0 =1
z, <0 P>0

m?-m+1>0
= m>0 =
m<1

16-16m(-m+1) >0

__4<0
4m

-m+1
4dm

>0

m € (0;1)

m—

-

s
-r1 956@yahoo.com g

16+16m? —-16m >0
-1
—<0
m
-m+1

4dm

>0

12



- Determinati valoarea parametrului real m, astfel incat ecuatiile sa aiba o radacina
comuna.

X2+mx+1=0

X2+X+m=0
Fie o radacina comuna.

2
+mo+1=0
{0‘2 “ S mo-a+l-m=0= a(m-1)-(m-1)=0= (m-1)(a-1) =0

a"+o+m=0
Cazul m=1 Cazul a=1
X*+Xx+1=0 x2—2x+1:0:> Xy, =1
X*+Xx+1=0 X24x-2=0 (X, =Lx,=-2
Nu au radacini reale. 1 este radacina comuna

13
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- Fie ecuatia de gradul al llI-lea 2x?+x-m=0. Determinati multimile A si B.
A={m/x;X, € R}
B={m/X, +X,=X%X-X,}

A={m/x;X, € R}=[—%;+oo)

A20:>1+8m20:>8m2—1:>m2—%:>me[—%;+oo)

14
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n+1 n N+l
- Simplificati fractia: 36" +24.2".3"1 1 32
5.6n+1_|_40

36" +24-2"-3™+32 6™V 4+12.2.2".3™ +32 2™V +12.2M1.3" +32

5.6 + 40 5(6™ +8) 5(6™ +8)
62V 412.6™ 432 (6" +4)(6"+8) 6" +4
5(6™" +8) 5(6™" +8) 5

6 =t =t°+12t+32=(t+4)(t+8)=(6""+4)(6""+8)
A=144-128=16

, _-12x4

1,2 2

t,=—4

t,=-8 15
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. w w v = on

x> =3x+p=0
X3 X, €2
p prim
X =1
XX, =p=>X%-X=1-p=> Y = p ’-31+p=0=p=2
, =

16
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- Demonstrati ca ecuatia are radacini reale pentru orice a,b,c numere reale.

1 1 1
+ + =0
X—a X-b x-c

(x=b)(x-c)+(x—a)(x—c)+(x—a)(x-b)=0
x> —bx—cx+bc+x*—ax—cx+ac+x°—ax—bx+ab=0
3x*—2(a+b+c)x+(ab+ac+bc)=0

Avem de aratat ca:

A>0

A4(a+b+c)°—4-3(ab+ac+bc)>0

a’+b” +c” +2ab+2ac+2bc—3ab—3ac—3bc >0
a’+b’+c*>ab+ac+bc (A)



