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CHUYEN PE UNG DUNG HE THUC VI-ET
A. Ly thuyét:
+ Néu x4, X, 14 hai nghiém cua phuong trinh bac hai ax’+bx +c=0thi

-b C
S= Xy tXy=— P=X.X, = —
a a

+ Néu hai s6 X; , X, ¢6 tong x; + X, = S VA tich X;X, = P thi hai s6 d6 1a c4c nghiém cia
phuong trinh X% - SX + P =0 (Dinh ly Viét dao)
B. N¢i dung:
Van dung Pinh ly Viét va Viét ddo ta chia lam cac dang bai tip sau:
Dang 1: Nham nghiém ciia phwong trinh béc hai
+ Néu phuong trinh ax® + bx + ¢ = 0 (a khac 0) c6 a + b + ¢ = 0 thi phwong trinh c6 mot

A s . a1 s C
nghiém la x;= 1, con nghiém kia la x, = —
a

+ Néu phuong trinh ax® + bx + ¢ = 0 (a khac 0) c6 a - b + ¢ = 0 thi phwong trinh c6 mot

A s . a1 s c
nghiém la x;= -1, con nghiém kia [a x, = -—
a

Vi du I: Khong giai phuwong trinh hiy nham nghiém cua cac phuong trinh sau:
a) 3x°-5x+2=0
b) -7x*-x+6=0
Giai:
a) Tacba+b+c=3-5+2=0
nén phuong trinh c6 hai nghiém x; =1, X, = % = %

b) Tacdé a-b+c=-7+1+6=0

Trong truwong hop phwong trinh c6 nghiém nguyén don giin ta cé thé nham nghiém
theo hé thirc Viét, xét vi du sau:

Vi du 2: Nham nghiém cua phuong trinh sau
a)x*-7x+10=0 b) x* + 6x +8 = 0

Giai:

a) Néu phuong trinh c¢6 nghiém x;, X, thi theo hé thirc Viét ta co:

X1+ Xp = 7 VA X1X, = 10 ta nhdm duoc hai nghiém 13 x,= 2, X, =5

b) Tuong tu nhu cau a) ta cd X3 + X, =-6 va XX, =8 nén x; =-2, X, =-4
Dang 2: Tim diéu Kién ciia tham s6 khi biét mot nghiém ciia phwong trinh di cho
Vidul: Cho phuong trinh 2x° - px +5=0.

Biét phuong trinh c6 mot nghiém 1a 2. Tim p va tim nghiém con lai
Giai:

Cach 1: Thay x = 2 vao phuong trinh ta dugc p = % . Theo hé thirc Viét ta co
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5 5
X1Xp = > ma X;=2 nén X, = "

. . . , A A N e . 5 A
Cach 2: Vi phuong trinh c6 nghiém nén theo hé thirc Viét ta coxq X, = > ma X; = 2 nén X,

o

Mitkhic xtx= 2 = P=24+2 o p=1
2 2 4 2

Vi du 2: Cho phuong trinh x%+ mx - 3 =0.

Biét phuong trinh c6 mot nghiém 1a 3. Tim m va tim nghiém con lai
Giai:

Tuong tu nhu vi du trén ta tim dugc m = -2 va nghiém con lai [a x = -1
Dang 3: Xét dau cac nghiém cia phwong trinh bac hai

Phuong trinh béc hai ax® + bx + ¢ = 0 néu c6 nghiém thoa man:

a) P <0 thi hai nghiém do6 trai dau
b) P >0 va S > 0 thi hai nghiém déu duong
c) P >0 va S <0 thi hai nghi¢m déu am

Vi dul : Khong giai phuong trinh xét dau cac nghiém ciia cac phuong trinh sau:

a) x*-2B3x+4=0 b) xX*+5x-1=0
c) x* -23x +1=0 d) x*+9x+6=0
Giai:

a) TacO A '=-1<0nén phuong trinh vo nghiém
b) Tacd P <0 nén phuong trinh ¢ hai nghiém trai ddu
c) Tacd A'=2; S= 23 >0; P=1>0 nén phuong trinh c¢6 hai nghiém dwong phan
biét
d) Taco A=57; S=-9<0; P=6>0 nén phuong trinh c6 hai nghiém am phan biét
Vi du 2: Tim diéu kién cua m dé phuong trinh sau: 2x* + (2m - 1)x + m-1=0
a) C6 hai nghiém khéc déu
b) C6 hai nghiém phan biét déu am
¢) C6 hai nghiém phan biét déu duong
d) C6 hai nghiém bang nhau vé gia tri tuyét d6i va trai diu nhau
Giai:
a) Phuong trinh c6 hai nghiém khac ddu khi P<0haym-1<0< m<1
b) Phuong trinh ¢ hai nghiém phan biét déu 4m khi
A>0 |(2m-3)°'>0 m>1
S<0«<4 1-2m<0 3
P>0 m-1>0 m# 2

¢) Phuong trinh c6 hai nghiém phan biét déu dwong khi
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A>0 [(2m-3)°'>0
S>0<+¢ 1-2m>0 <« khong co6 gid tri nao ciia m thod man
P>0 m-1>0
d) Phuong trinh c¢6 hai nghiém bang nhau vé gia tri tuyét d6i va trai dau
nhau hay phuong trinh ¢6 hai nghiém dbi nhau .
Phuong trinh ¢6 hai nghiém ddi nhau khi

A>
O & 1.2m=0e m=1
5-0 >

Diéu cin chit y ¢ day 1a khi A < 0 thi khong can xét dau cac nghiém cua phuong trinh vi
phuong trinh vo nghiém.

Khi P < 0 thi két ludn ngay phuong trinh c6 hai nghiém trai dau vi A >0

Khi P > 0 ta phai xét dén hai yéu t6 con lai 1a Ava S

Dang 4: Tinh gia tri ciia biéu thirc chira cAc nghiém ciia phwong trinh da cho
Vi du I: Cho phuong trinh x>+ mx + 1 =0 ( m la tham s)

Néu phuong trinh ¢6 nghiém x4, X, . Hiy tinh gia trj biéu thirc sau theo m:
Q) X2+ x,°
b) x;° + x,°
C) |%—X,|
Gidi:
Vi phuong trinh ¢6 nghi€ém x;, X, nén theo hé thirc Viét ta co:
X1+ Xo=-m vaXp.X,=1
Q) X2+ X2 = (Xg +Xo)? - 2X X, = m? - 2
b) X:* +X° = (X1 +X2)° - 3xuXa(Xo+ Xp) = -m>+ 3m
C) (X1 - X2)° = (X1 +X2)° - 4Xi X =M= 4 nén |x, —x,| = Vm? -4
Vi du 2: Cho phuong trinh
x?-4x+1=0. Tinh gi4 tri cia biéu thirc
A= m 5% (v6i x; 1a mdt nghiém cua phuong trinh da cho)

Giai:

Ta phai bién d6i biéu thitc dudi cin bac hai thanh dang (5x,+a)° dé dua A vé dang A=|5x, +a|-5x,

Bang cach xét ddu nghiém ciia phuong trinh di cho chimg t6  5x,+ a > 0 tir d6 tinh duoc gia
tri cua A. Sau day la cach bién doi cu thé:

Vi X; 1a nghiém cta phuong trinh da cho nén : x12 =4x-1 = X14 = 16X12 -8x1+1
A=\[32x2 —8x, +11-5x, = [25x% + 7x¢ —8x, +11—5x,
= \|25X% +7(4x, —1) —8x, +11-5x,

= \(5% +2)" ~5% =[5%, +2|~5x,

Phuong trinh da cho c6 A'> 0 nén theo h¢ thirc Viét ta co: {

X, +X,=4>0
XX, =1>0
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=X>0=>5x+2>0 = A=2

Vidu 3: Cho phuong trinh x* + X - 1 = 0 V& X; X, 1a nghiém ctia phuong trinh (x; < X,) .

Tinh gia tri ctia biéu thitc B = /x® +10x, +13+X,
Giai:

Tu glé, thlét ta co: X12 =1- X1= X14 = X12 -2X1 + 1:(1 - X]_) - 2X1 + 1= 3X1 +2=> X18 = 9X]_2 - 12X1+

4
— |3=fo+10x1+13+x1 =a/9xf—2><1+17+x1=x}(x1—5)2 X

Vi P <0 nén phuong trinh di cho c6 hai nghiém trai ddu ma x;< X, nén x;< 0
VQ.YBZ |X1—5|-|-X1 =5-x1t+x1=5

Dang 5: Tim diéu Kién ciia tham s6 dé phwong trinh c6 hai nghiém théa man hé thirc
nao do
Vi du I: Tim m dé phuong trinh x* + 2x + m = 0 (m 1a tham s8) ¢6 hai nghiém x;, X, thoa man
a)3x; +2x, =1
b) X;% -X,° = 6
C) X2+ x,2=8
Giai:
Pé phuong trinh ¢6 nghiém thi A' >0 < m<1
a) Két hop hé thuc Viét ta co hé:

X, +X,=-2 (1)
3x,+2x,=1 (2) Giaih¢ (1), (2) tadugc x;=5; X= -7
XX =m (3

Thay vao (3) ta dugc m = -35 (thoa man diéu kién)
b) Két hop hé thirc Viét ta ¢ hé:

X —% =6 (1
X, +X,=-2 (2) Giaih¢ (1), (2)taduoc xlz—g D Xo = %
XX, =m (3)

Thay vao (3) ta dugc m = -% (thoa mén diéu kién)

C) X2* + Xo° = (X X2)° - 2X1Xp = 4 - 2m = 8 = m = -2 (thoa mén)
Vi du 2: Tim m dé phuong trinh x*- mx +3=0 (m la tham s6) ¢6 hai nghiém thoa méin 3x,+ X, =
6
Giai:
Dé phuong trinh ¢6 nghiém thi A > 0 haym®-12 > 0 < m >2+/3 hoicm < -23
Két hop voi hé thie Viét ta co

X +X=m (1) 5 3m—6
3x+X%=6 (2) gidihé (1), (2) ta dugc x;=— SRR mz_
XX, =3 (3)

Thay vao (3) ta dugc (6 - m)(3m - 6) = 12 giai ra ta dugc m = 4 (thoa méan)
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Vi du 3: Gia st X, X, 1a nghiém ctia phuong trinh x° + 2mx + 4 = 0.

Xac dinh m dé x,* +x,* < 32
Giai:
Pé phuong trinh ¢6 nghiém thi A' > 0haym?-4 > 0 < Im|>2
2
Taco: x.* + %" = (X, + %) - 2x°%;" = |:(X1 X )2 _2X1Xz} ~2(x%,)’

X, +X, =—2m

Theo hé thurc Viét ta co: { nén x.* +x,* <32 < (4m?-8)?-32 < 32

X1X2:4
& m-2<2e-2<m’-2<2& |m<2
Két hop véi diéu kién A' > 0 ta dwgc m =2 hodc m = -2

Dang 6: Tim hé thirc lién hé giira hai nghiém khong phu thudc vao tham so
Vi dul : Cho phuong trinh x? - 2(m + 1) X + m® =0
a) Tim m dé phuong trinh c6 nghiém
b) Tim h¢ thirc lién hé gitra hai nghiém khong phu thudc vao m
Giai:
a)Tacd A'=(m+1)?>-m?=2m + 1 Phuong trinh di cho c¢6 nghiém < A'> 0< m >-
1
2
X +X =2(m+1) (1

b ) Theo h¢ thirc Viét ta co )
XX, =M (2)

2
Tir (1) taco m= XiZXZ ~1 thay vao (2) ta dugc Xlxzz(xl;xz _1j

hay 4x:X; = (X1 + Xo - 2)* 13 hé thirc lién hé giita hai nghiém khéng phu thudc vao m

Cich giai chung ciia dang nay la theo hé thirc Viét ta cé hai biéu thirc lién hé giira hai
nghiém cia phwong trinh. Tir mt trong hai bi€u thirc ta rit m theo hai nghi¢m, sau dé
thé vao biéu thirc con lai ta dwgce bieu thirc can tim.

Tuy nhién c6 thé ding cach bién déi trong duong dé khir m tir hai phuong trinh, ta xét tiép vd

Sau:
Vidu 2: Cho phuong trinh mx? - 2(m - 3)x + m+ 1 = 0 (m la tham s6 )
Biét phuong trinh luén c6 hai nghiém, tim hé thirc lién hé gitra hai nghiém khéng phu thudc vao m.
Gidi :

Do phuong trinh luén c6 hai nghiém nén theo h¢ thirc Viét ta co:

2(m-3) 6
= =2—-—— (1
XX == el
m+1 1
=—=1+— 2
X =—==l+— (2)

Tacd (2) < 6XX, =6+ % (3). Cong vé theo vé cua (1) va (3) ta dugc x; + X + 6X1Xo

=8.
Vay biéu thirc lién hé gitra hai nghi€ém khong phu thudoc vao m la: X; + X, + 6X3X, = 8
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Dang 7: Tim gia tri nh6 nhat, 16n nhat, chirng minh bat dang thirc cia biéu thirc nghiém
Vi du 1: Cho phuong trinh x*-2(m-1)x+m-5=0 v&i m la tham sb
Goi X1, X, 1a hai nghi,ém cua phuong trinh trén. V&1 gia tri nao cia m thi biéu thicc A = x12 +
X, dat gi4 tri nho nhét. Tim gié tri do.
Gidi:
Tacod A'= (m - 1) -(m - 5) = m? - 3m + 6 > 0 nén phuong trinh ludn c¢6 nghiém véi moi gia
tri cua m
Theo hé thic Viétta co: x;+ X, =2(m-1) vaxXx,=m-5

= X2 X2 = (Xg+X%2)% - 2X1X, = 4(m - 1)? - 2(m - 5)

2
= am?-10m +14 = [2m-2| (M1

2 4 4

Déu bang x4y ra khi m = % Vay Anin = 1741 khi m= %
Vi du 2: Cho phuong trinh x*- mx +m-1=0 v6i m 13 tham sb.
Goi X1, X, la hai nghiém cta phuong trinh. Tim gia tri nho nhét va 16n nhit cua biéu thic:
B 2X,X, +3
X2+ X2 +2(XX, +1)

Giai:
Tacd A=m?-4(m-1)=(m-2)* >0 nén phuong trinh c6 nghiém véi moi gia tri ciia m
Theo hé thirc Viét ta co: x3+ Xo=mvaXX,=m-1
= X12+X22 :(X1+X2)2 - 2X1Xp = m2 -2m+ 2. Thay vao ta co
2X, X, +3 _ 2m+1

:xf+x22+2(x1x2+1) m? +2

2m+1

m? +2

Dit t= tacd tm’-2m+2t-1=0 (1)

Néu t=0thi m= —%

Néu t =0 thi phuong trinh (1) 1a phwong trinh bic hai d6i voi m. Ta co :
A=1-t2t-1) 20 & -26%+t+1>0

o (t-1)(2t-1) > 0 —%Stsl

t:-% khi m=-2; t=lkhi m=1
Vay Cpin= —% khi m=-2; Cpa=1khim=1 Hogc taching minh C-1<0va C+ % >
0
Vi du 3: Gia st xq, X, 1a nghiém cta phuong trinh 2008x? - (2008m - 2009)x - 2008 = 0
2
Chimg minh A= g(&—xz)z+2[%+%—%j > 24
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2008m—2009

Giai: Theo hé thircVietta co: x; + X, = —————— Va XX, =-1
2008
nén A = 6(X; - Xo)° = 6( (X1 + Xp)° + 4) > 24
Vi du 4: Goi X, , X, 14 hai nghiém cta phuong trinh x* - 18x + 1= 0.
bit S, = X"+ X," (n eN). Ching minh:
a) Spp =18 Spap - Sy
b) S, nguyén duong va S, khong chia hét 17 v6i moi n 14 sé ty nhién.
a) Vi Xy, X, 12 nghiém phuong trinh x* - 18x + 1 = 0 nén theo hé thirc Viét ta co:
X1+ X, =18 vaxix, =1
Taco: Spp=X"2+ %™ VA Spg = X"+ x,™
X"(X,? - 18x; + 1) + X,"(X,? - 18%, + 1) = 0
hay  x.™% +x,"% - 18(x,"" + ™) - (X" + %,") = 0 = Spe2 = 18 Sz - Sn
b) Tac6: S;= 18, S,= X2 + X = (Xg+ Xp)? - 2XyXp = 18% - 2 = 322
ma Sp2=18S,1-S, nén S, nguyén duong véi moin 1a s6 tu nhién.
Tuong tu cau a) ta co6: Spz = 185,42 - Sper = 17Sp42 + Spio - Spet
= 17Sn+2 + (188n+1 - Sn) - Sn+1 = 17(Sn+2 + Sn+1) - Sn
ma S; = 18, S, = 322, S3 = 5778 khong chia hét cho 17 nén S, Ss,.... déu
khong chia hét cho 17 = S, khong chia hét cho 17véi moi n 13 s6 tu nhién.

Dang 8: Ung dung hé thirc Viét ddo vao bai tap
Vi du 1: Tim hai s6 X va y biét
X+y=3 X—y=2
a) 2 2 _ b) 2 2 _
X“+y =5 X“+y =34
Giai:

a)batS=x+y; P=xytacohé

$=3 5=3
) =
S?_2P=5 P=2

Suy ra x, y 4 nghiém cia phuong trinh  X*-3X +2=0
Giai phuong trinh ta duge x; =1, %, =2.  Vay(x;y) €{(21);(12)}
b) bat S=x-y; P=xytaco hé
S=2 S=2
{52 +2P :34©{P ~15
Suyra x+ (-y)=2va x(-y) =-15 hay x va -y la nghiém ctua phuong trinh
X?-2X-15=0 giairata dugc x; = 3; X, = -5
Vay (x;y) €{(35):(5:3)}

Thue chat dang nay dwoc wng dung vao giai hé doi xirng hai an.
Ta xét tiép vi du sau
Vidu 2: Giaih¢
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{x2+xy+y2:4 b {xy(x+1)(y—2)=—2
X+Xy+y=2 X2+ x+y*-2y=1
Giai:
a) batS=x+y; P=xy tacohé
S’-P=4
{S+P:2
Suyra x,y langhiém phuong trinh X?-2X =0 hoic X*+3X +5=0
Vay (x;y) €{(0;2);(2;,0)}
b) bat x*+x=S; y*-2y=P tadua véhé¢ dbi xtng hai 4n sau:

< S=2,P=0hoacS=-3; P=5

S+P=1

Giai ra ta duoc x1=-1; X, =2

Vay (x5 y) €{(£1);(-21)}

SP=-2 :
{ suy ra S, P 1a nghiém phuong trinh X?-X-2=0

N . [ X +x=-1 . X2 4x=2
Tu do ta co { hoac

y>—2y=2 y>—2y=-1

Hé thirc Viét dio con dwoc ing dung vao chirng minh bat ding thirc, vin dung vao C4c
bai toan chirng minh khac . Ta xét cac vi du sau

Vidu 3: Cho ba sb a, b, ¢ thoa mén diéu kién sau:
a>0,a°=bhc, a+b+c=abc. Chingminhring: a >/3,b>0,c>0vab®+c?>
23’

Giadi:

Tra+b+c=abc = b+c=albc-1)=a(a’-1) ma bc=a’nénb, cla nghiém cia
phuong trinh: X?-(@-a)X+a’=0

Taco A=(a%-a)*-4a’>0 < (@°-1)P’>4<a>3<a=3 (via>0)

Khidé b+c=a(a’-1)>0vabc=a’>0nén b>0,¢>0.

Vi du 4: Cho a, b, ¢ 12 ba sd khac nhau ting d6i mot va ¢ =0. Ching minh rang néu hai
phuong trinh x* + ax + bc = 0 (1) va x* + bx + ca = 0 (2) ¢6 ding mot nghiém chung
thi nghiém khac ctia cac phuong trinh d6 thoa man phuong trinh x* + cx + ab = 0

Giai:
Gia st (1) ¢c6 nghiém xq, X; va (2) c6 nghiém xq, X, ( X1# X,). Ta co:
X2 +ax, +bc=0
{xg +bx, +ca=0

= (a-b)(X-¢)=0 = xo=c (vi a=bh)

Ap dung dinh 1y Viét vao phuong trinh (1) va phwong trinh (2) ta co:

X =b
{xo+x1:—a va {x0+x2:—b :{x1+x2=—c

b — X, =4a b
XyX, =D0C X, X, =Ca X, = al
% 02 atbic=0 0%

Do d6 x1, X, 1a nghiém cua pt: X* + cx + ab = 0 ( pt ndy ludn c6 nghiém vi A=c?-4ab=(a +
b)?- 4ab = (a - b)* > 0)

C. Bai tap ap dung:

Bai tap 1: Khong giai phuong trinh hay xét dau cac nghiém ciia phuong trinh sau:
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a)x*-3x+4=0 b) 2x* - 3x+4=0
Bai tdp 2: Tim m dé phuong trinh x*-mx*+m-1=0 c6:
a) Bon nghiém phan biét
b) Ba nghiém phan biét
¢) Hai nghiém phan biét
Bai tap 3: Cho phuong trinh X2 +4x+1=0 co hai nghiém la x; va X,
Lap phuong trinh bac hai c6 hai nghiém 1a x;% + X,° VA& X;° - X%
Bai tdp 4: Cho phuong trinh X?-mx + 6 =0
Tim m dé phuong trinh ¢ hai nghiém x;, X, thod man
a) X -X=1 b) X, + X2 = 37
Bai tap 5: Cho phuong trinh x* - 2(m + 1)x -m =0
a) Tim diéu kién dé phuong trinh c6 nghiém
b) Tim h¢ thtrc 1ién hé gitra hai nghiém khong phu thudc vao m
¢) Tim m dé phuong trinh ¢6 dung mot nghiém am
d) Tim m dé phuong trinh ¢ hai nghiém bang nhau vé gia tri tuyét doi va trai dau nhau.
e) Tim m d€ |x —x,| nhoé nhat.
Bai tap 6: Giai h¢
a) {x2+y2=25 b {x y+yy/x =30 c {x2+y2—(x+3y)=12
xy(x+y) =84 xx+y\fy =35 xy(x-=1)(y—3)=20
Bai tap 7: Cho phuong trinh x*- 3x + 1 = 0. Tinh gi4 tri biéu thirc
A= X +11x+29-2x, (X1 1a mdt nghiém cta phuong trinh )

Bai tap 8:
Chopt: x*-3x-1=0v6i |x|<|x|. Tinh gi4 tri biéu thic B = [x! —25% —5+2x,
Bai tap 9:

Tim p, q dé phuong trinh x? + px + q = 0 ¢6 cac nghiém x;, X, thoa man:
Bai tap 10:
2 2

X, =X, =5
X — x5 =35
X

, . 2 , . A .~ X
Xac dinha dé PTx?+ax+1=0c¢o nghiém X1, X, thod man: = +—=2>7

2
Bai tap 11:
Gia str PT ax” + bx + ¢ = 0 ¢6 hai nghiém duong x4, X,. Chirmg minh rang phwong trinh
cx? + bx + a = 0 c6 hai nghiém duong Xz, X4 V& Xi+ Xp + X3 + X4 > 4
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