HavaMkrH
CHUYEN PE UNG DUNG HE THUC VI-ET (PHAN 2)
A. Ly thuyét:

+ Néu x1, X2 14 hai nghiém ctia phwong trinh bac hai ax? + bx + ¢ = 0 thi

-b
S= X1 +Xe=— P=X1.x2 =
a

oo

+ Néu hai s6 x1, X2 6 tong x1+ X2 = S va tich xix2 = P thi hai s§ d6 1a c4c nghiém cua
phuong trinh X? - SX + P =0 (Dinh Iy Viét d4o)
B. No¢i dung:
Vén dung Dinh ly Viét va Viét ddo ta chia lam cac dang bai tap sau:
Dang 1: Nham nghiém ciia phwong trinh béc hai

+ Néu phuong trinh ax? + bx + ¢ = 0 (a khac 0) ¢6 a + b + ¢ = 0 thi phuong trinh ¢c6 mot nghiém

5 . A1 c
la x1= 1, con nghiém kia la xo = =
a

+ Néu phuong trinh ax? + bx + ¢ = 0 (a khac 0) c6 a - b + ¢ = 0 thi phuong trinh c6 mdt nghiém la

\ A e s c
X1= -1, con nghiém kia [a xo = -—
a

Vi du 1: Khong giai phuong trinh hdy nham nghiém cia cac phwong trinh sau:
a) 3x?-5x+2=0
b) -7x?-x+6=0

Giai:

a) Tacba+b+c=3-5+2=0

nén phuong trinh ¢6 hai nghiém x1 =1, X2 = % = %
b) Tacé a-b+c=-7+1+6=0
nén phuong trinh ¢6 hai nghiém x1=-1, X2 = - ¢ g

Trong truong hop phwong trinh c6 nghiém nguyén don gian ta cé thé nham nghiém theo hé
thire Viét, xét vi du sau:
Vi du 2: Nham nghiém ctia phuong trinh sau
a)x>-7x+10=0 b) x> + 6x +8 =0
Giai:
a) Néu phuong trinh c6 nghiém xi1, X2 thi theo hé thirc Viét ta co:
X1+ X2 = 7 V& X1X2 = 10 ta nham duoc hai nghiém 1a x4= 2, X2 =5

b) Tuong tu nhu cdu a) ta c6 X1 + X2 =-6 va XiX2 =8 nén X1 =-2, X2 =-4
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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 ¢6 mot nghiém 14 2. Tim p va tim nghiém con lai
Gidi:

Cach 1: Thay x = 2 vao phuong trinh ta dugc p = % . Theo hé thirc Viét ta co

AloOn

5 R
X1X2 = > ma X1=2 nén X =

Nl

. ) . . A A PR . 5 o
Cach 2: Vi phuong trinh ¢6 nghiém nén theo hé thirc Viét ta cox1 X2 = 5 ma X1 =2 nén Xz =

13

= p:?

Ao

Mt khac xl+xZ:§ - 2:2+

Vi du 2: Cho phuong trinh x2+ 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 la x = -1
Dang 3: Xét ddu cic nghiém ciia phwong trinh bic hai

Phuong trinh bac hai ax? + bx + ¢ =0 néu c6 nghiém thoa man:

a) P <0 thi hai nghiém d6 trai dau
b) P> 0 va S > 0 thi hai nghiém déu duong
¢) P> 0 va S <0 thi hai nghiém déu am

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

a) x2-23x+4=0 b) x2+5x-1=0
c) x2 -23x +1=0 d x2+9x+6=0
Giai:

a) TacO A'=-1<0nén phuong trinh vo nghiém
b) Tacé P <0 nén phuong trinh c6 hai nghiém trai dau
c) Tacé A'=2; S= 243 >0; P=1> 0 nén phuong trinh c6 hai nghiém dwong phén biét
d) TacoO A=57; S=-9<0; P=6>0 nén phuong trinh c6 hai nghiém am phan biét
Vi du 2: Tim diéu kién cia m dé phuong trinh sau: 2x2 + (2m - 1)x + m-1=0
a) C6 hai nghiém khac déu

b) C6 hai nghiém phan biét déu 4m




HavaMkrH
¢) C6 hai nghiém phan biét déu duong
d) C6 hai nghiém bang nhau vé gia tri tuyét d6i va trai ddu nhau
Gidi:
a) Phuong trinh c6 hai nghiém khac ddu khi P<0Ohaym-1<0< m<1
b) Phuong trinh ¢6 hai nghiém phan biét déu am khi

A>0  [(2m=3)'>0 (m>1

S<0&<4 1-2m<0 < 3
P>0 m-1>0 m¢§

¢) Phuong trinh ¢6 hai nghiém phan biét déu duong khi

A>0 [(2m-3)">0
S>0<13 1-2m>0 <« khong c6 gid tri nao cia m thod man
P>0 m-1>0
d) Phuong trinh c¢6 hai nghiém bang nhau vé gia tri tuyét ddi va trai dau
nhau hay phuong trinh ¢ hai nghiém d6i nhau .

Phuong trinh c¢6 hai nghiém d6i nhau khi

A>
0 < 1-2m=0 < m=
S=0

N |-

Diéu cin chii y ¢ day 1a khi A < 0 thi khong can xét ddu cac nghiém cia phuong trinh vi
phuong trinh vd nghiém.
Khi P < 0 thi két luan ngay phuong trinh ¢6 hai nghiém trai dau vi A >0
Khi P > 0 ta phai xét dén hai yéu t6 con lai la Ava S
Dang 4: Tinh gia tri cia biéu thirc chira cac nghiém ciia phwong trinh di cho
Vi du I: Cho phuong trinh x>+ mx + 1 =0 ('m la tham sd)

Néu phuong trinh ¢6 nghiém x1, Xo . Hiy tinh gia trj biéu thirc sau theo m:
a) X12+ x2?
b) X132 + X283
C) [ —x|
Gidi:
Vi phuong trinh ¢6 nghiém x1, X2 nén theo hé thirc Viét ta co:
X1t X2 =-m vaxipXe=1
a) X212+ X2? = (X1 +X2)?- 2X1X2 = m? - 2

b) X123 + X2% = (X1+x%2)® - 3x1X2(X1+ X2) = -m3+ 3m
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C) (X1-X2)? = (X1 +X2)*- 4X1x2 =m* 4 nén [x, —x,| = Vm?*-4
Vi du 2: Cho phuong trinh
X2-4x +1=0. Tinh gia tri cua biéu thirc
A= \/m 5%, (voi x1 1a mot nghiém cua phuong trinh da cho)
Giai:

Ta phai bién doi biéu thirc dudi can bac hai thanh dang (Sx1+a)? dé dua A vé dang A=|5x, +a|-5x,

Biang cach xét du nghiém cta phuong trinh da cho chimg to  5x1+ a > 0 tir d6 tinh duoc gia tri
clia A. Sau day 1a cach bién ddi cu thé:
Vi X1 1a nghiém ctia phuong trinh da cho nén : x12=4x1-1 = x1*=16x1% - 8x1+ 1
A=[32X¢ —8x, +11-5x, =252 + 72 —8x, +11-5x,

= J25X% +7(4x, —1) —8x, +11-5x,

= (5% +2)° =5x, =|5x, +2|-5x,

Phuong trinh da cho c6 A'> 0 nén theo hé thic Viét ta co: {

X +X =4>0
XX, =1>0
=>X1>0=>5x+2>0 = A=2

Vidu 3: Cho phuong trinh x? + X - 1 = 0 va X1, X2 1a nghiém ctia phuwong trinh (x1< X2) .

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

Tur gia thiét ta co: x:2= 1 - Xa= X1* = X2 -2x1 + 1=(1 - X1) - 2x1 + 1=- 3x1 + 2 = X8 = 942 - 12x1+ 4

= B =X +10%, +13+ X, =/9x% — 2% +17 + X, =+4/(x, —5)" + X,

Vi P <0 nén phuong trinh di cho c¢6 hai nghiém trai ddu ma x1< X2 Nén x1< 0
Vay B =[x, —5/+x =5-X1+Xx1=5

Dang 5: Tim diéu kién ciia tham s6 dé phwong trinh c6 hai nghiém théa man hé thirc nao dé
Vi du I: Tim m dé phuong trinh x% + 2x + m = 0 (m 1 tham s6) ¢6 hai nghiém x1, X» thoa mén

a)3xt+2x2=1

b) X12 -X22 = 6

C) Xi2+X2>=8
Gidi:

Dé phuong trinh ¢6 nghiém thi A' >0 < m<1

a) Két hop hé thic Viét ta co hé:
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X +X%=-2 (1)
3 +2x,=1 (2) Giathé (1), (2) ta duoc x1=5; Xo=-7
XX =m (3

Thay vao (3) ta duoc m = -35 (thoa man diéu kién)

b) Két hop hé thirc Viét ta co hé:

X =% =6 (1) ; .
X\ +X% ==2 (2) Giaih¢ (1), (2)ta dugc X1:—§ ; X2 = >
XX, =m (3)

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

C) X12+ X22 = (X1+ X2)? - 2X1X2 = 4 - 2m =8 = m = -2 (thoa min)
Vi du 2: Tim m dé phuong trinh X2 - mx +3 =0 (m la tham s6) c6 hai nghiém thoa mén 3x1+ X = 6
Giai:
Pé phuong trinh ¢6 nghiém thi A > 0 hay m?-12 > 0 < m >2+/3 hodcm < -2+/3
Két hop véi hé thuc Viét ta co

X, +X% =m (1) 6 3m_6
3 +x, =6 (2) gidi hé (1), (2) ta duoc xi= —2m L Xp= S

XX, =3 3

Thay vao (3) ta dugc (6 - m)(3m - 6) = 12 giai ra ta dugc m = 4 (thoa man)

Vi du 3: Gia str x1, X2 12 nghiém ctia phuong trinh x? + 2mx + 4 =0.
Xac dinh m dé xi* +x,* < 32
Gidi:

Dé phuong trinh ¢6 nghiém thi A" > 0hay m?-4 > 0 < |m|>2
2
Ta co: x1* + x2* = (X12 + X22)? - 2x1%%2? = [(Xl +%,) —2x1x2} —2(%X,)°

+X, =—2m

A nén xi* +x* < 32 < (4m?-8)2-32 < 32
XX, =

Theo hé thirc Viét ta ¢6: {Xl

& [n-2<2e-2<sm’-2<2& |m|<2

Két hop véi diéu kién A' > 0 ta dugc m =2 hodc m = -2
Dang 6: Tim hé thirc lién hé giira hai nghiém khong phu thudc vio tham s
Vidul : Cho phuong trinh x? - 2(m + 1) X + m? =0

a) Tim m dé phuong trinh ¢6 nghiém

b) Tim h¢ thtrc lién h¢ gitra hai nghi¢m khong phu thudc vao m
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Giai:

a) Taco A'=(m+1)2-m?=2m + 1 Phuong trinh d3 cho c6 nghiém < A'> 0< m >-

N |-

X +X,=2(m+1) (1)

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

2
Tr(l)taco m= %—1 thay vao (2) ta duoc &Xzz(%—lj

hay 4xiX2 = (X1 + X2 - 2)? 1a hé thirc lién hé gitra hai nghiém khong phu thudc vao m

Cach giai chung ciia dang nay la theo hé thitc Viét ta c6 hai biéu thirc lién hé giira hai
nghiém ciia phwong trinh. Tir mot trong hai biéu thirc ta rit m theo hai nghiém, sau d6 thé
vao biéu thirc con lai ta dwgc biéu thirc can tim.

Tuy nhién c6 thé ding cach bién d6i twong dwong 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 ludn c6 hai nghiém, tim hé thic lién hé giita hai nghiém khong phu thugc vao m.
Gidi :

Do phuong trinh luén ¢6 hai nghiém nén theo h¢ thirc Viét ta cé:

X1+X2=2(m—3)=2_g 6
m
m+1 1
=——=1+= 2
K==l ()

Tacd (2) & 6xixx=6+ % (3). Cong vé theo vé cua (1) va (3) ta dugc x1 + X2 + 6X1X2 = 8.

Vay biéu thirc lién hé gita hai nghiém khong phu thudc vao m Ia: X1 + X2 + 6X1x2 = 8
Dang 7: Tim gia tri nhé nhit, 16n nhat, chimg minh bt ding thirc ciia biéu thirc nghiém
Vidu I: Cho phuong trinh x?-2(m-1)x+m-5=0 véi m 13 tham sb
Goi X1, X2 13 hai nghiém cta phuong trinh trén. Vi gia tri ndo ciia m thi biéu thirc A = x12 + X2?
dat gia tri nho nhat. Tim gia tri do.
Giai:
Tacod A'=(m - 1)2-(m -5) =m?-3m + 6 > 0 nén phuong trinh ludn c6 nghiém v&i moi gia tri
cuam
Theo h¢ thirc Viétta co: xa+ X2 =2(m-1) vaxixa=m-5
= X%+ X% = (X1+X2)? - 2X1X2 = 4(m - 1)? - 2(m - 5)

2
=4m? - 10m +14 = (Zm—Ej A1
2 4 4
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Déub?mgxéyrakhim=%. VéyAmin:% khi m:%

Vi du 2: Cho phuong trinh x?-mx +m-1=0 v&i m 13 tham so.
Goi x1, X2 1a hai nghiém ctia phwong trinh. Tim gid tri nhé nhat va 16n nhét cua biéu thirc:

3 2% X, +3
X2+ X2 +2(XX, +1)

Giai:
Tacd A=m?-4(m-1)=(m-2)? >0 nén phuong trinh c6 nghiém v&i moi gia tri cia m
Theo hé thirc Viétta co: xi+ Xo=mvaXix2=m-1

= X12+X2% =(X1+X2)? - 2X1X2 = m? -2m + 2 . Thay vao ta ¢

B 2% X, +3 _ 2m+1
X2+ X2 +2(XX, +1) m? +2
9 2m+1 . 2
bit t=—; tacO tm“-2m+2t-1=0 (1)
me+2

Néu t=0 thi m=—%

Néu t =0 thi phuong trinh (1) 13 phuong trinh bac hai d6i voi m. Ta co :
A=1-t2t-1) >0 & -2t24t+1>0

o (t-1)(-2t-1) > 0 —%stsl

t:-% khi m=-2 : t=1khi m=1

Vay Cmin= —% khi m=-2; Cmnax=1khim=1 Hodc tachungminh C-1<0va C+ % >0
Vidu 3: Gia st x1, X2 1a nghiém cua phuong trinh 2008x? - (2008m - 2009)x - 2008 = 0

2
Chang minh A= %(xl—x2)2+2(u+l—iJ > 24

2 X X
Giai: Theo hé thucVietta co: x1+ X2 = % va XiX2 = -1

nén A =6(xX1 - X2)2 = 6( (X1 + X2)?+ 4) > 24
Vi du 4: Goi x1, X2 1 hai nghiém cua phuong trinh x2- 18x + 1=0 .
bat Sh =x1"+ x2" (n €N) . Chirng minh:
3) Sn+2 = 18 Snst - Sn

b) Sh nguyén duong va Sp khong chia hét 17 véi moi n 14 sé tu nhién.
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a) Vixi, X2 12 nghiém phuong trinh x? - 18x + 1 = 0 nén theo hé thirc Viét ta co:
X1+ X2 =18 vaxixe =1

Taco: Snv2 =X1"2 +X™?  va Spir = X"+ xM

X1"(X1? - 18x1 + 1) + X2"(X22 - 182 + 1) = 0
hay  X1™? + x2"2 - 18(xa™! + x2"*1) - (X1" + X2") = 0 = Sp+2 = 18 Spe1 - Sn
b) Tac 6: S1=18, So=X12 + X22 = (X1+ X2)? - 2X1Xp = 182 -2 =322
Ma Sn2=18Sn1-Sn nén Snnguyén duong véi moi n 14 sd ty nhién.

Tuong tu cu a) ta CO: Sn+a = 18Sn+2 - Sp+1 = 17Sn+2 + Sp+2 - Spat
= 17Sn+2 + (18Sn+1 - Sn) - Sn+1= 17(Sn+2 + Sn+1) - Sn

ma S1 =18, Sz = 322, S3 = 5778 khong chia hét cho 17 nén Sa, Ss,.... déu

khong chia hét cho 17 = Sn khong chia hét cho 17véi moi n 1a s6 tu nhién.

Dang 8: Ung dung hé thirc Viét dio vao bai tip

Vi du 1: Tim hai sb X va y biét

2) X+y=3 b) X-y=2
x*+y?=5 X' +y*=34

Gidi:

a)PatS=x+y; P=xytacohé

S=3 S=3
2 f—
S°-2P=5 P=2

Suy ra x, y la nghiém ctia phuong trinh X?-3X +2=0
Giai phuong trinh ta duge x1=1;x2=2.  Vay (x;y) €{(21);(52)}

b)batS=x-y; P =xytacoh¢
S=2 S=2
) =

S°+2P=34 P=15
Suyra X+ (-y)=2va x(-y) =-15 hay x va -y la nghiém cta phuong trinh

X%-2X-15=0 giairatadugcx1=3;X2=-5

Vay (x;y) €{(3,5):(5:3)]

Thue chat dang nay dwoc wng dung vao giai hé doi xirng hai an.

Ta xét ti€p vi du sau

Vidu 2: Giaihé
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) X2+ xy+y =4 b {xy(x+1)(y—2)=—2
X+Xy+y=2 X+ X+y -2y=1
Giai:

a) bPatS=x+y;P=xy tacdhé

2— =
> P 4<:> S=2, P=0hoacS=-3; P=5
S+P=2
Suyra X,y langhiém phuong trinh X?-2X =0 hodc X?+ 3X +5=0
Vay (x3y) €{(0:2):(2;0)]

b) Pat x2+x=S; y?-2y =P tadua vé hé ddi xtng hai 4n sau:

SP=-2
{S p_1 suy ra S, P 1a nghiém phuong trinh X?-X-2=0
+ =

Giai ra ta duoc x1=-1; X2 =2

2, v 2y
T do ta co {X Xl e { X x=2 Vay (x;y) €{($1);(-21)}

y*-2y=2 y* -2y=-1

H¢ thirc Viét dio con dwoc ing dung vao chirmg minh bat ding thirc, van dung vao cac bai
toan chirng minh khac . Ta xét cac vi du sau

Vidu 3: Choba sb a, b, ¢ thoa mén diéu kién sau:

a>0,a2=bc, a+b+c=abc. Chingminhring: a >+/3,b>0,c>0vab?+c? > 2a2
Tra+b+c=abc = b+c=albc-1)=a(a?-1) ma bc=a?nénb, cla nghiém cua phuong
trinh: X?-@-aX+a’=0

Taco A=(a®-a)%-4a2>0 < (a2-1)2>4<a?>3<a=>+3(via>0)

Khi d6 b+c=a(a’-1)>0vabc=a?>0nén b>0,c>0.

Vidu 4: Cho a, b, ¢ 13 ba s6 khac nhau timg d6i mdt va ¢ #0. Ching minh rang néu hai phuong
trinh x2 + ax + bc = 0 (1) va x? + bx + ca = 0 (2) c6 dung mot nghiém chung thi nghiém
khac cua cac phuong trinh d6 thoa man phuong trinh x2 + cx +ab =0

Giai:

Gia str (1) ¢c6 nghiém xo, X1 va (2) c6 nghiém xo, X2 ( X1# X2). Ta co:

= (a-b)(X-¢)=0 = xo=c (vi a=h)

X, +ax,+bc=0
X2 +bx,+ca=0

Ap dung dinh 1y Viét vao phuong trinh (1) va phuong trinh (2) ta co:
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% =b
{x0+x1:—a A {x0+x2:—b :{x1+x2:—c

] = {x,=a
0%t 072 a+b+c=0

Do d6 x1, X2 1a nghiém cua pt: x? + cx + ab = 0 ( pt nay ludn c6 nghiém vi A= c? - 4ab = (a + b)?-
4ab = (a - b)>>0)

C. Bai tap ap dung:

Bai tap 1: Khong giai phuwong trinh hay xét dau cac nghiém cia phuong trinh sau:
aQ)x2-3x+4=0 b) 2x2- \3x+4=0
Bai tap 2: Tim m dé phuong trinh x*-mx2+m-1=0 co:
a) Bon nghiém phén biét
b) Ba nghiém phan biét
¢) Hai nghiém phan biét
Bai tap 3: Cho phuong trinh x%+4x + 1 =0 c6 hai nghiém la x1 va X2
Lap phuong trinh béc hai ¢6 hai nghiém 12 x12 + X2? va Xi? - Xo2.
Bai tap 4: Cho phuong trinh x?-mx+6=0
Tim m dé phuong trinh ¢ hai nghiém x1, X2 thoa mén
a)X1-X2=1 b) X1 + 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¢ thirc lién hé gitra hai nghiém khong phu thudc vao m
¢) Tim m dé phuong trinh c6 dang mot nghiém am
d) Tim m dé phuong trinh ¢ hai nghiém bang nhau vé gia tri tuyét ddi va trai dau nhau.
e) Timm d€ |x —x,| nh nhat.
Bai tap 6: Giai h¢
2) {x2+y2:25 b) {x y +y4/x =30 c {x2+y2—(x+3y)=12
xy(x+y) =84 x/x +y\[y =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 la m¢t nghiém cta phuong trinh )
Bai tép 8:
Chopt: x2-3x-1=0V6i |x|<|x|. Tinh gia tri biéu thic B = \/m+2x1
Bai tap 9:
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Tim p, q dé phuong trinh x2 + px + q = 0 ¢6 cac nghiém x1, X2 thoa mén:

X, —X, =5
X —x; =35
Bai tap 10:
: X X
Xéc dinh a dé PT x? + ax + 1 = 0 ¢6 nghiém x1, X2 thod man: % +-2>7
X X
Bai tap 11:

Gia sir PT ax? + bx + ¢ = 0 ¢6 hai nghiém dwong X1, X2. Ching minh rang phuong trinh

cx? + bx +a = 0 c6 hai nghiém duong X3, X4 Va X1+ X2 + X3 + X4 > 4



