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CHU PE 1. PHUONG TRINH BAC HAI MOT AN

A/KIEN THUC VA KY NANG CAN NHO

1/ Pinh nghia:

Phuong trinh bac 2 mdt dn 1a phuong trinh c6 dang: ax’ +bx+¢=0 trong d6 x1a an, a, b, c
la cac hé so cho truede va a # 0.

2/ Giai phuwong trinh bac 2.

2.1 Phuong trinh bac 2 khuyét:

- V6i ¢ = 0 phuong trinh c6 dang:

x=0
ax’ +bx =0 x(ax+¢)=0< c (@a#0).
X—__

a

- Véi b = 0 phueong trinh ¢6 dang:

ax’+c=0< % =—§ (*)

biéu kién dé€ phuong trinh c¢6 nghiém la:

C C_ \ /. n
——20@{ 0 (a va c trdi dau)
a

A - A A /4 C
Vi diéu kién trén ta co: (*) oS Xx==% -3
2.2 Giai phuong trinh bac hai mot an day du bang cong thiic nghiém.
Phuong trinh bac 2 mot an: ax’ +bx+c=0 (a # O) (1)

Xét biét s8: A=b?—4ac

+) Néu A <0 phuong trinh (1) vo nghiém.

+) Néu A =0 phuong trinh (1) c6 nghiém kép: x, =X, = —%

+) Néu A >0 phuong trinh (1) c6 hai nghiém phéan biét x, = b ;F;/Z X, = b Z_aJZ'
Truong hop: b=2b" ta cé: A'=b?—ac . Khi dé:

+) Néu A'<0 phuong trinh (1) v6 nghiém.

+) Néu A'=0 phuong trinh (1) ¢ nghiém kép: x, =X, = —%

a

+) Néu A >0 phuong trinh (1) c6 hai nghiém phan biét x, = b t;/A_; X

2
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2.3 Truong hop dac biét c6 thé nham nhanh nghiém:

Phuong trinh bac 2 mot an: ax’ +bx+c=0 (a # 0)
-Néu a +b + ¢ =0 thi phuong trinh ¢d nghiém x, =1, x, = <
a

-Néu a - b + ¢ =0 thi phwong trinh c6 nghiém x, =-1;x, = _©
a

B/ BAI TAP VAN DUNG

1. Giai phwong trinh bac hai mét 4n

*Thi du 1. Giai phwong trinh: mx’ —2(m-3)x+m—-4=0 (m la tham s6) (1)
a) Giai phrong trinh voim = 1.
b) Tim m d€ phuwong trinh ¢6 hai nghiém phan biét.

c) Tim m dé€ tdp nghiém ctia phuwong trinh c6 mot phan tt.

Hudng dan giai
a) Véim=1tacod: x*+4x—3=0
Ta co: A'=22-1.(-3)=4+3=7
Do do: )(1:_2;\/?:_2+ﬁ; xzz_z_ﬁ:_z_ﬁ
Khi m =1 thi phwong trinh c6 nghiém la: X, = 2+47; X, =27

b) Diéu kién dé€ phuong trinh c6 hai nghiém phan biét la:

az0 m=0 m=0 9
= ) = <S0Em<—
A'>0 (m—3) —m(m—4)>0 -2m+9>0 2

Vay diéu kién d€ phuong trinh (1) c6 hai nghiém phan biét la: 0= m< %

¢) b€ phuong trinh (1) chi ¢6 mot phéan tt thi hodc (1) c6 nghiép kép hoac 1a phuong trinh
bac nhat.

Véi m =0 phuong trinh c¢é dang: 6x-4=0< X =§
Véi m #0 thi (1) 1a phuong trinh bac 2, c6 nghiém kép khi:

A':0<:>(m—3)2—m(m—4):0<:>—2m+9:0<:>m:§ (théa man m # 0)

Vay khi m =0 hodac m= % thi tdp nghiém ctia phuong trinh (1) c6 mét phan t.
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2. Tim diéu kién d€ phuong trinh bac hai c6 nghiém
biéu kién cé nghiém ctia phwong trinh bac haila A> 0 ma ta lai c6: A=Db?-4ac nén
khi ac <0 thi A> 0. Do d6 véi nhiéu trueong hop phtic tap ta chi can xét ac < 0 d€ chiing

minh phuong trinh d6 luén c6 nghiém.

*Thi du 2. Chttng minh rang phuong trinh sau cé nghiém véi moi a, b
(a+1)x* —2(a+b)x+(b-1)=0 (1)

(Ndng cao phat trién Vi Hitu Binh — tdp 2)

Hudéng dan giai
- Véi a =-1 phrong trinh (1) tro thanh:
-2(b-1)x+(b-1)=0 <2(b-1)x=(b-1)
+) Néu b # 1 thi phuwong trinh (1) c6 nghiém: x = 0,5.
+) Néu b =1 thi phwong trinh c6 v6 s6 nghiém.
- Véi a # -1 thi phuong trinh (1) 1a phwong trinh bac 2 c6:
A'=(a+b)2 —(a+1)(b-1)
=a’+2ab+b*-ab+a-b+1
=a’+ab+b*+(a-b)+1

:%(a+b)2 +%(a—b)2+(a—b)+1

= %(a+b)2 {%(a—b)ﬂ}2 >0

Do d6 vdi a # -1 phuong trinh (1) cing ludn cé nghiém

Vay phurong trinh (1) c6 nghiém véi moi a, b.

*Thi du 3. Chitng minh rang phuong trinh sau c¢6 nghiém véi moi m:
X* —(3m* —5m+1)x—(m*—4m+5)=0 (1)

(Néng cao phat trién Vii Hitu Binh — tdp 2)

Hudng dan giai

Ta c6: ac=—(m*—4m+5)=—(m’ —4m+4)-1=—(m-2)° -1<0
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Do d6 phuong trinh lu6én c6 nghiém.

Nhan xét:

-Néuac<Ovaa#0thi A>0 ching ta cling c6 thé két luan duoc phuong trinh

ax’ +bx+c=0 c6 nghiém nghiém.

-Néu chi mdiac<0 chung ta chua thé két luan dugc phuong trinh c6 nghiém, chéng han
v6i phrong trinh m?x—mx-1=0¢6 ac = - m? < 0 nhung véi m =0 thi phwong trinh d6 c6
dang 0x =1 (vO nghiém).

2. Nghiém nguyén, nghiém hitu ty ciia phwong trinh bac hai

*Thi du 4. Cho phwong trinh x> —2mx+m-4=0. Tim m nguyén d€ phuong trinh ¢4 hai
nghiém nguyen.

(Trich dé thi HSG tinh Quang Binh ndm hoc 2012-2013)

Hudng dan giai
Ta co: A'=m’—(m—4)=m’-m+4
bé phuong trinh c6 nghiém nguyén thi A'phai la s6 chinh phuwong.
Do do:
m?-m+4=k* (keZ)
< 4m® —4m +16 = 4k?
& (2m-1)° -4k* =15
& (2m—1-2k)(2m—-1+2k) =15
Do k? 1udn 16n hon 0 nén khong anh hwong téi gid tri can tim cua m ta giad st k > 0, khi d6
taco: 2m—1+2k) 2 (2m -1 - 2k).
Vi thé'ta ¢6 cac truong hop sau:
2m-1-2k=-1 |m=4
{2m—1+2k =15:>{k =4
){2m—1—2k =-3 {m =1

+ =
2m-1+2k =5 k=2
2m-1-2k =-5 m=0

+ =
2m-1+2k =3 k=2

2m-1-2k =-15 =-3
=
2m-1+2k =1
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Thtr lai cac gid tri m = -3, m =0, m = 1, m = 4 vao phuong trinh ta thdy déu thoa mai diéu
kién bai toan.
Vay khim =-3, m =0, m =1, m = 4 phuwong trinh c6 nghiém nguyén.
Cach khac: ta ¢6 thé van dung ly vi-ét nhu sau:
Goi X, X, (X, <X,) la hai nghiém nguyén cta phuwong trinh.
Taco: X, +X,=2m; XX, =m—4.
Suy ra X +X, —2XX, =8 < 2(X, +X,) —4xX, —1=15< (2x, —1)(2x, -1) =-15.

2x, —1=-1 =0
THI: | 170 s
2X, —1=15 X, =8

2x,-1=-5 =-2

TH2: % = % =m=0
2X,-1=3 X, =2
2x, —1=-15 =7

THS3: & = % =m=-3
2X, -1=1 X, =1
2x,—1=-3 =-1

TH4: % = % =m=1
2X,-1=5 X, =3

Thitlaim =0, m =1, m =-3,m =4 thdéa man diéu kién bai toan.

*Thi du 5. Tim cac s6 nguyén n d€ phuong trinh sau ¢ cac nghiém va sd nguyén:
x*—(4+n)x+2n=0 (1)

(Ndng cao phat trién Vi Hitu Binh — tdp 2)

Hudng dan giai
Ta c6: A=(4+n) —4.2n=16+8n+n>~8n=n’+16
bé phuong trinh c6 nghiém nguyén thi A phai la s6 chinh phuwong. Do dé:
n*+16 =k’ (kez)
o n*-kP=-16
< (n+k)(n-k)=-16
Ta thay (n+k) — (n - k) = 2k nén (n + k) va (n — k) phai cing chn hodc cling 1é. Do tich 1a
16 nén 1a cting chdn. Mat khac (n + k) > (n — k) do dé:

n+k 8 4 2

n-k -2 -4 -8
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n 3 0 -3

Thtr lai ca gia tri n = - 3, 0, 3 ta thdy déu thoa mai diéu kién phuong trinh c¢6 nghiém
nguyeén.

Vayn=-3,0, 3 1acac gia tri can tim.

*Thi du 5. Cho phuong trinh a(a +3)x2-2x - (a+1)(a+2)=0 (ala tham s6, nguyén).
a) Chting minh rang phuwong trinh ludn cé nghiém hiru ty.
b) Xac dinh a d€ phuwong trinh c6 cac nghiém déu nguyén.
(Trich dé Chuyén Phii Yén nam 2011-2012)

Hudng dan giai
a) Ching minh phuong trinh ludn c6 nghiém hitru ty:
- V6i a(at3)=0hay a=0hodca=-3:
Phuong trinh tro thanh: -2x -2 =0 c6 nghiém la x =-1
- Voia(at3) #0hay a #0 vaa=#-3 thi phuong trinh cho la phuong trinh bac hai.
a(@a+3)x’+2x—(a+1)(a+2)=0

& (a’+3a)x’ -2(x+1)-(a*+3a) =0

& (a®+3a)(x-1)(x+1)-2(x+1)=0

& (x+1)|(a°+3a)(x-1)-2]=0
Nén phwong trinh cho c6 2 nghiém:

X =-1
X, = (@a+D(a+2) 1. 2
a(a+3) a(a+3)

Vi a nguyén nén suy ra phwong trinh cho Iuén c¢é nghiém httu ty.

Cach khac: Néu thi sinh tinh A'=(a® +3a+1)% >0, va
Vianguyénnén A'=a? +3a+1 la s8 nguyén
Vay phuong trinh cho ludn c6 nghiém httu ty.
b) Xac dinh a d€ cac nghiém cua phuwong trinh déu la nghiém nguyén:
- Néu a =0 hodc a=-3: phuong trinh c6 1 nghiém nguyén x = -1.

-Néu a #0, a # -3 phuwong trinh da cho 1a phuwong trinh bac 2, ta co:
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a(a+3)x*+2x—(a+(@a+2)=0
& (a’+3a)x’ —2(x+1)—(a*+3a)=0

=S (a2 +3a)(x—1)(x +1)-2(x+1)=0
& (x+1)|(a* +3a)(x-1)-2]=0

Nén phwong trinh cho c6 2 nghiém:

X =-1
X, = (@a+D(a+2) 1. 2
a(a+3) a(a+3)

Phuong trinh c6 nghiém xi = -1 nguyén nén d€ phuong trinh c6 cac nghiém déu nguyén
thi x2 cling phai la nghiém nguyén.

Nghiala: 2 phai chia hét cho a(a+3).

a(a+3)=-2 |a’+3a+2=0

a(a+3) =—1<:> a’+3a+1=0

a(a+3)=2 a’+3a-2=0

a(a+3)=1 a’+3a-1=0

Khi dé ta c6 cdc kha nang xay ra :

Vi a nguyén nén chi c6 phwong trinh a*+3a+2=0 ¢4 hai nghiém nguyén
a=-1hoaca=-2.

Vay: ae {—3; -2;-1, 0} thi phuong trinh cho c6 cac nghiém déu nguyén.
3. Tim gia tri cta tham s6 d€ hai phwong trinh ¢6 nghiém chung

Bai toan. Hai phuong trinh bac hai a,x* +bx+¢, =0 (*) va a,x* +b,x+c, =0 (**) véi

%,%,0,0,,6,C, la cac tham s6, xac dinh gia tri ctia tham s6 d€ 2 phuong trinh ¢6 nghiém
chung.
Phuong phap giai.

Budc 1. Gia stt xo la nghiém cung ctia hai phuong trinh khi do:

aX,’ +hx,+¢,=0 (1)
a, X’ +hx+c,=0 (2)
Ttr hé phuong trinh ta xac dinh dwgc gia tri caa tham so.
Budc 2. Thay gia tri cia tham s vao phuong trinh (*) va (**) tinh ra nghiém chung va két

luan.

*Thi du 5. Tim gia tri cia m dé€ hai phuwong trinh sau ¢6 nghiém chung
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x*—(m+4)x+m+5=0 (1)
x> —(M+2)x+m+1=0 (2)

Huéng dan giai

Gia st xo 1a nghiém chung ctia hai phuong trinh (1) va (2), khi do:

{xoz—(m+4)x0+m+5:0 (1)
X, —(M+2)%+m+1=0 (2)
Tru theo vé (1) va (2) ta duoc:
2%, +4=0=>x%,=2
Thay xo =2 vao hé ta dwoc: m=1.
Thay m =1 vao phuong trinh (1) va (2) ta dwoc phuwong trinh:
X*—6x+7=0 va x*-4x+3=0
hai phurong trinh trén c6 nghiém chung 1a 2.

Vay m =1 la gid tri can tim.

*Thi du 5. Cho hai phuong trinh:
x> +mx+1=0 (3)
X*+Xx+m=0 (4)
Tim gia tri cia m dé:

a) Hai phuong trinh c6 nghiém chung.

b) Hai phuwong trinh tuong dwong.

Hudéng dan giai
a) Gia st xo la nghiém chung ctia hai phwong trinh (3) va (4), khi do:
Xs +mx, +1=0  (3)
Xs +X+m=0 (4)

Trtr theo vé€ (3) va (4) ta duoc:
mxo+1—x0—m=0<:>(x0—1)(m—1)=0<:{

Thay xo =1 vao hé ta dugc: m =-2.

Thr lai:
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- Thay m = 1 vao phuong trinh (3) va (4) ta déu duoc phuwong trinh: X +X+1=0 vo

nghiém nén loai.
- Thay m = -2 vao phuong trinh (1) va (2) ta duoc phuong trinh:
X*—2x+1=0 va x*+x-2=0
hai phuwong trinh trén c6 nghiém chung la x = 1.
Vay m = -2 la gid tri can tim.
b) Hai phuwong trinh twong duong khi ching c6 cling tap nghiém.
Truong hop 1: Hai phuong trinh da cho déu vo nghiém:
A, =m’-4<0 1
{A4 _1ameo Ta<M<F
Truong hop 2: Hai phuong trinh c6 nghiém chung, theo cdu a néu m = -2 thi (3) va (4) déu
c6 nghiém chung la 1 nhung phwong trinh (3) chi ¢6 1 nghiém la x = 1 con phuong trinh
(4) c6 nghiém la x = 1 va x = - 2, nén chung khong cung tap nghiém, nén chiing khong

twong duwong.

Vay phuong trinh (3) va (4) twong dwong khi: % <m<2

*Thi du 5. Tim gid tri cia m d€ phuong trinh sau c6 4 nghiém phan biét:

x*—2mx?* = x+m*—m=0 (5)

Hudéng dan giai
Phuong trinh (5) twong duwong:
X*+x+1-m=0 (6)

(X +x+1-m)(x* —x-m)=0<> Gox-m=0 (1)

b€ phuong trinh (5) c6 4 nghiém phan biét thi phwong trinh (6) va (7) déu phai c6 2
nghiém phan biét va cdc nghiém ctia 2 phuong trinh nay khong duoc trung nhau.
biéu kién dé€ phuong trinh (6) va (7) c6 2 nghiém phan biét la:

{A(S) =4m-3>0

3
oSm>=
4

A, =4m+1>0

©)
Gia st xo 1a nghiém chung cua hai phuong trinh (6) va (7), khi do:

X2+ X, +1-m=0
X =X —m=0

:>2x0+1:0<:>x0=—%:>m: :

Vay phuong trinh c6 4 nghiém phan biét thi X > %
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3. Chitng minh trong mot hé cic phwong trinh bac hai c6 it nhit mot phwong trinh c6
nghiém.
Phuwong phap: D€ chitng minh c6 it nhat mot phwong trinh bac hai trong hé phwong trinh

bac hai c6 nghiém ta chitng minh tdng cac biét thizc delta 16n hon hodc bang 0.

*Thi du 5. Cho a, b, ¢ thda man diéu kién a + b + ¢ = 6. Chttng minh rang it nhat mot
phuong trinh sau c6 nghiém:

X’ +ax+1=0  (1);

x*+bx+1=0 (2);

x*+cx+1=0  (3).

Hudéng dan giai
Ba phwong trinh [an luot c6:
A =a’-4, A,=b*-4, A,=c"-4

Do dé: A, +A, +As =(a’ +b*+c?)-12

Theo bat déng thitc AM-GM thi:
A +A,+A, :(a2 +b2+cz)—12
=(a2 +4)+(b2 +4)+(c2 +4)—24
> 2|2a|+2/2b|+2|2c|- 24
- 4+ bl+[e) -2
>4(a+b+c)-24
=4.6-24
=0
Do dé: A, +A,+A,>0.t6ng 3 biét s§ delta ctia 3 phrrong trinh bang 16n hon 0 nén c6 it
nhat mot biét s§ delta 16n hon bang 0.

Vay trong 3 phuong trinh c6 mot phuong trinh cé nghiém.

*Thi du 5. Cho hai phuong trinh x*+6ax+2b=0 va x’+4bx+3a=0 véi a,b la cac sd
thuc. Ching minh néu 3a+2b>2 thi it nhdt mot trong hai phwong trinh da cho ¢4
nghiém.

(Chuyén Ty Ninh nam 2019-2020)
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Hudng dan giai

Tacd: A =9a’ —2b,A), =4b*> -3a

A+ A =(3a-1) +(2b-1) +3a+2b-2

Do 3a+2b>2 nén AJ+A) >0

Suy ra co it nhat mot trong hai gia tri A],A] khong am hay it nhdt mot trong hai phuong
trinh da cho cé nghiém.

3. Ung dung cta phuong trinh bac hai trong viéc chitng minh bit ding thitc va tim gia
tri 16n nhat va gia tri nhé nhat.

Phuwong phap: D€ mot phuong trinh bac 2 c6 nghiém thi ta can c6 biét thiee A>0, van

dung linh hoat diéu nay ching ta ¢ thé tim dwgc mién gia tri cia mét biéu thirc.

*Thi du 5. Tim gia tri nho nhat cay =x*>+3x - 1.

Huéng dan giai

Tacox?+3x-1-y=0.(1)

D& phuong trinh (1) c6 nghiém thi: A=3*-4(-1-y)=13+4y>0<y> _TB
AL ad s 2 . 3
Dau “=" xay ra khi A =0 hay x=—§.
-13 3
Vay Miny = ——khix=-—.
YT 2
4 N .7 . 7 A \ 2 ~, 2 - A? 7 X2 +1
*Thi du 5. Tim gia tri 1én nhat va nho nhat cta biéu thite: P = Z %l
- X+

Huéng dan giai
1Y 3
Ta cd X2 —x+1= (X_Ej +Z >0, do dé P ludn xac dinh véi moi x.

X% +1

TaCéZ PZZ—Q(P—].)XZ—PX'FP—].:O
X —Xx+1
VoiP=1thix=0.

VoiP#1,taco: A=P?—-4(P-1)>=-3P>+ 8P - 4.

>0 e AZO@PZ% (1) hodacP<2(2)
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D&u bang ¢ (1) xay ra khi x = -1.
D&u bang & (2) xay ra khi x = -1.

Vay MinP = % khix=-1, MaxP =2 khix=1.

*Thi du 5. Tim gia tri 16n nhat va gia tri nho nhat cta biéu thiee P = voix, y la cac

3y+1
s thuc thdéa man: x2y? +2y +1=0.

Hudéng dan giai

Ta cod: X’y*+2y+1=0< y=—X 32/ !
p-__ 2 2Y o 3pxy? 1 2xy +P=0 (1)

3(—x*y* -1)+1 R

Truong hop 1: P =0 thi xy =0.
Truong hop 2: P # 0 ta ¢6 (1) la phwong trinh bac hai véi an la xy, do d6 d€ phuong trinh

. A oA 2 1 1
c6 nghiém thi: A=4-12P 20<:>—£SPS£. —4—12P220<:>-\/—§SPSE.
VéyMaxP=ith‘1X=£,y=—z.

V3 2 3

MinP = _1 thi x:—i,y:—g.

N3 N

*Thi du 5. Tim s6 thuc X, y, z thoa man:
x+ty+z=1 (1) va x2+2y*+3z2=4 (2)

sao cho x dat gia tri 16n nhat.

Huéng dan giai

Tt (1) suy ra z=1 - x —y, thay vao bién d6i ta duoc

By2+ 6(x — 1)y +4x2 - 6x — 1 =0. (3)

Dbé phuong trinh (3) ¢6 nghiém thi:
=9(x-1)2-20x>+30x +5=-11x2+12x +14 >0

- 6—+/190 <x< 6++/190

11 11
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Vi x dit gia tri 16n nhat nén
( 6+N190 _ 15-3/190 , 10-2/1%
11 55 ' 55

CHU PE 2. KHAI THAC CAC UNG DUNG CUA PINH LY VI-ET

A/ KIEN THUC VA KY NANG CAN NHO
1.Dinh ly thuan:
Néu phuong trinh ax* +bx+c=0 (a#0) cd hai X, X, thi:
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2.Dinh ly dao:

X, +X, =S
X, +X,=P

( Diéu kién dé€ ton tai hai sd x,X, la S°~4P>0)

Néu c6 hai s6 X, X, théa man { thi chting la nghiém ctia pt: t* —St+P =0

Chii y: Tudc khi ap dung hé thac Vi-ét can tim diéu kién d€ pt c6 hai nghiém

a=0
= ,
A> O(A > 0)
B/ CAC UNG DUNG CUA PINH LY VI-ET:

I.GIAI PHUONG TRINH BAC HAI BANG CACH TiNH NHAM NGHIEM:
1) Phuwong phap:
Tt dinh ly Vi-ét ta c6: Néu phwong thinh bac hai ax +bx+c=0 co:

+) a+b+c=0 thi phuong trinh c6 nghiém 1a x, =1 x, = =
a

+) a—b+c=0 thi phuong trinh c6 nghiém 1a x =-1x, = —
a

2) Vi du minh hoa.

*Thi du 5. Giai cdc phuong trinh sau:
a)L,5x* -1,6x+0,1=0
b)(2-J§)x2+2J§x—(2+J§)=o
HNEG —(1—\/§)x—1= 0

d)(m-1)x*—(2m+3)x+m+4=0(m =1)

( Bai 31-SGK Todn 9,tdp 2)

Huéng dan giai
Nhin xét: Da s6 HS khi gdp yéu cau giai phuong trinh thuong tinh ngay A hodc A’ ma
khong dé€ y dén cac trwong hop dac biét a+b+c=0hoac a—b+c=0. Tham chi c6 em khi
gdp phuong trinh c6 cac hé sd la s6 vo ty nhu pt b), ¢) hodc pt c6 chita tham s6 nhu pt d)
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thi to ra 4i ngai. RO rang néu ta dé€ y sé thay cac pt trong VD trén déu c6 dang ddc biét ¢
thé nham nghiém ngay ma khong phai tinh A hodc A
a) Viptda chocd a+b+c=15+(-16)+0,1=0 nén pt c6 hai nghiém Ia :
X =1X = 0.1 = L .
15 15

b) Vi pt da cho c6 a+b+c:(2—\/§)+2\/§+[—(2+\/§)}=0 nén pt 6 hai nghiém la:

_ _—(2+J§)__(2+‘/§)2_
X =1X, = . 22_(\@)2 _—(7+4J§)

c)Viptdachocd a-b+c :\/§+(1—\/§)—1: 0 nén pt c6 hai nghiém la:

(D_1_~8

B B3

d) Vi m#1 nén pt da cho 1 pt bac hai, c6 a+b+c=(m-1)—(2m+3)+m+4=0 nén pt c6

X1=—1,X2:

hai nghiém la:
m+4

=1x = .
X .

Trong trueong hop giai pt don gian ta cling ¢ thé nham nghiém dua vao dinh ly Vi-ét:

*Thi du 5. Gidi phwong trinh:
a)x* —7x+10=0 b)x* +8x+15=0

Hudng dan giai
a) Vi 2+5=7;25=10 nén X =2,X, =5 la nghiém cta pt da cho.
b) Vi (-3)+(-5)=-8;(-3).(-5)=15 nén x =-3,%, =-5 la nghiém cua pt da cho.
Nhu vay trude khi HS giai pt, gido vién can tao cho HS théi quen nham nghiém trude khi
tinh theo cong thitc nghiém.
ILTINH GIA TRI CUA BIEU THUC GIUA CAC NGHIEM CUA PHUONG TRINH
BAC HAI

1) Phwong phap: Néu phuong trinh ax® +bx+c=0(a=0) cd hai nghiém X, X, thi ta cé
thé bi€u thi cdc biéu thic d6i xting gitta cac nghiém theo S=x +X, va P =X.X,

Vi du:
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X2+ %2 = (X% + %) —2x%, =52 2P
(% = %)% = (X +%,)" —4%X, = S? —4P
X2 4% = (% 4%, ) =3%X, (X +X,)=5°—35P

1,1 _x+%_S

X X o XX P

X1+§=X12+X22 S?-2pP

X X% XX, P

1 1 x*+x° S°-2P

X12 X22 X12X22 PZ

(X —a)(X,—a)=xX—a(x+X,)+a’

1 N 1  X+X-2a0a  S-2«a

x-a X-a (x-a)(,-a) P-aS+a’

Chii y: Khi tinh gia tri cia mot biéu thitc gitta cac nghiém thong thwong ta bién doi sao cho
trong biéu thiic d6 xudt hién tong va tich cac nghiém roi dp dung dinh ly Vi-ét d€ giai.

2) Vi du minh hoa:

*Thi du 5. Cho X, X, 1a hai nghiém ctia phwong trinh: x> —x-1=0
a) Hay tinh X +x,°
b) Ching minh Q=x°+X,"+x"+x,* chia hét cho 5
(Trich bai trong bio Todn hoc & Tudi tho)

Hudéng dan giai
Phuong trinh da cho c6 hai nghiém phan biét vi ac=-1<0
Theo dinh ly Vi-éttacod X +X, =1, xX, =-1
a) X2 +%2 = (X +%, ) —2xx, =12 -2.(-1) =3
b) Q=(x2+%7)+(x2+%2) ~2x2x? =3+8 ~2,(-1)* =10= Qi5

Chu ¥ : Ta ¢4 thé chitng minh biéu thite M = %2 +x,°% + x**° + x,*° cling chia hét cho 5.

*Thi du 5. Cho phuong trinh: x*—ax+a-1=0 c¢6 hia nghiém 1a x,x,. Khong giai
phuong trinh hay tinh gia tri biéu thic:
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_ 2X12 — XX + 2Xz2

M
XXy + X%

Hudéng dan giai
Trudc hét ta kiém tra xem phuong trinh da cho c6 nghiém hay khong.
Taco: A=(-a)*-4(a-1)=(a-2)" >0= phuong trinh da cho c6 hai nghiém X, X, .
ap dung dinh ly Vi-et ta c6: X, +X, =a;x X, =a-1

(% X)X 2(x+%,) ~Bxx, _2a’-5(a-1) 2a’-5a+5

M % (% +%)  x%(x+%)  ala-1)  a(a-l)

*Thidu5.Goi X X, 1a cdc nghiém cta phuong trinh: x* —6x+1=0 . Ky hiéu S, =x"+X,"
véin la s6 nguyén duong.

a) Tinh S,S,,S;.

b) Tim mot hé thic gitta S,,S,,;,S,., -

(Bai 281, sdch Ndng cao, phdt trién todin 9, tdp 2)

Hudng dan giai
Phuong trinh:  x? —6x+1=0 c6 A=(-6)’ —4=32>0 nén phuong trinh c6 hai nghiém

phan biét X, X,.
Theo Vi-ét ta co: X +X, =6;X.X, =1

S,=X+X,=6
a)Tacod: S,=x"+X,’ =(x1+x2)2 —2XX, =6°—-2.1=34

Sy =% +%° = (X +%) =3x%, (X +X,)=6"-3.1.6=198
b) Taco: S, =%"2+%"2 =x""+3"" (X +X,)— XX, ()(1” +X," ) =6S,,,-S,-
Chu y: Ta con chitng minh duoc truong hop tdng quat: phwong trinh bac hai
ax’ +bx+c=0(a=0) cé hai nghiém x,X, véi S, =x"+x," thi S,,S,.,,S,., lién hé véi nhau
boi hé thiee: aS,,,+b.S, ,+cS, =0.

Van dung hé thuc trén cho ta 101 giai tht vi cua nhiéu bai toan .
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*Thi du 5. Cho a,b 1a nghiém ctua phuong trinh 30x* —4x =2010. tinh gia tri cua biéu
30 ( a2 | 2010 ) _ 4( a2 | 200 )
M =

2008 2008
+b

thitc:
a

Huéng dan giai
Ta thay phwong trinh da cho ¢ A >0 nén phuwong trinh c6 hai nghiém phan biét
X, =a;X,=b=S, =a"+b".
ap dung hé thitc 6 chuy tréentaco AS,,,+B.S,,,+CS, =0

Ta co:

S :a2008+b2008

n

__ ~2009 2009
S,.,=a" " +b

__ 2010 2010
S,.,=a" +b

— 30S,,,—4S,,,—2010S, =0
— 308, ,, - 48, , =2010S,

20108,

=>M-= =2010

n

*Thi du 5. Tinh gid tri cta cac biéu thirc:

=(2+ " (2 i = ! + !
A=(2+3V2) +(2-3V2) B (2+3J§)6 (2_3J§)6

Hudéng dan giai
Diat X =2+3V2,%,=2-3J2 thi x+x,=4x% =-14 do d6 X,X, la hai nghiém cua
phuong trinh  x* —4x—14=0. Khi d6 hé thtc & cht y trén ¢6 dang: S,,, =4S,,, +14S, .Ta

tinh duwoc:
S, =4,S,=44,5,=4.44+14.4=232
S, =4.232+14.44 =1544
Sy =4.1544 +14.232 =9424
= A=S, =4.9424 +14.1544 = 59312

S, 59312 3707
14°  16.47059 47059
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I11.TIM HAI SO KHI BIET TONG VA TiCH
s v s s a2 T , Ju+v=S . s
1) Phwong phap: ap dung dinh ly Vi-ét ddo: Néu hai s6 u,v co {u v P thi u,v la
nghiém ctia phuong trinh: x* —Sx+P =0.
Diéu kién dé ton tai haisé u,v 1a S*>4P.
2

2 _ 2 2 _ 33 _
Chii : Céc hé phuong trinh | © ~ &0 TV =8 jw+vi=a
utv=D>b utv=D>b

uv=Dhb
u+v=Ss
uv="~P

2) Vidu minh hoa:

déu co thé dwa vé hé

*Thi du 5. Tinh cac kich thwdc ctia hinh cht nhat ABCD. Biét dién tich va chu vi cia nd
theo tht tw 1a 2a® va 6a.

(Bai 39-SGK Todn 9 Tép 2, trang 129)

Hudéng dan giai
Goi cac kich thudce ctia hinh chit nhét1a x,y (X, y>0). Theo bai ra ta co:

X+y=3a
x.y = 2a’

Suy ra X,y la hai nghiém ctia phwong trinh: t* —3at+2a” =0
Taco A=(-3a)’ -4.2a>=a’ =t =a;t,=2a.

Vay cac kich thudce cta hinh chit nhat 1a a,2a.

*Thi du 5. Tim hai sd u,v trong cac treong hop sau:
aju+v=4,uv=19

b)Ju—v=10;uv=24

c)u®+v> =85uv=18

Hudng dan giai
a) Ta c6 u,v la hai nghiém cta phuong trinh:
x> —4x+19=0.Ta cd A =(-2)* -19=-15<0 = phuong trinh vd nghiém .

Vay khong tim duoc hai s6 u,v.
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b)Taco: (u —v)2 =(u +v)2 —4uv = (u +v)2 =(u —v)2 +4uv =100+4.24 =196

=u+v=14 hoac u+v=-14.
u+v=14

Truong hop 1: {u yoog UV 12 hai nghiém ctia phuong trinh:  t* —14t+24=0.

Ta cd A =(-7)’ —24=25>0=> phuong trinh ¢4 hai nghiém phan biét
t =12t,=2=>u=12,v=2vi u-v=10.

u+v=-14

Truong hop 2: { = U,V 1a hai nghiém ctia phwong trinh: t* +14t+24=0.

uv=24
Tacd A =49-24=25>0= phuong trinh c6 hai nghiém phéan biét
t=-12t, =2 =u=-2,v=-12vi u-v=10.
. u=12 _ _ |u=-2
Vay hoac
v=2
Chu y : Ta c6 thé gial cach khac nhw sau;

) {u -v=10 {u +(-v) =10
=
u.(—v)=-24

Ta co A =(-5)* —(-24) =49 > 0= phuong trinh c6 hai nghiém phan biét t, =-2,t, =12

= U,V la hai nghiém cta phuong trinh: t* —10t —24=0.

-V = -vV=-2
. u=12 u=-2
Vay hoac
=2 v=-12

¢) Ta co (u+v)2 =u®+Vv?+2uv=85+36=121=u+Vv =11 hodc u+v=-11.

u=9 u=2 u=-9 u=-2
Giai tiép ta duoc hoac hoac hoac )
v=9 2 v=-9

*Thi du 5. Tim cac s6 p,q cua phuong trinh x* + px+q=0 sao cho cac nghiém X, X, ctua
7 > ~ A A Xl - X2 = 5
n6 thoa man diéu kién ¢ . .
X —X,” =35

Hudng dan giai

X, =—
Theo dinh Iy Vi-ét ta c6 {Xi =P
XX, =(q
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(4 =%,) = (X +%) —4xx, = p’~4q =25
Suy ra x° - x =(x1—x2)(x12+x1x2+x22):5[(x1+x2)2—x1x2}:35
) -

= (4 +%,) %% = p*-q=7

* 4925
Ta c6 he: {pz |
p*-q=17

-1 -1
Gidi hé trén ta dwroc {g_ ;v {g_  deu thoa mén dieu kign A= p*—4g >0

Vay (p:q)=(L-6) hodc (-1-6)
IV. PHAN TiCH TAM THUC BAC HAI THANH NHAN TU
1) Phuwong phap: Gia st phuong trinh ax® +bx+c=0(*)(a=0) c6 A>0.

gy Ny . c
Khi d6 theo Vi-ét ta co: x +X, =— ;X .X, =—
a a

Do do:

a
Vay néu phuong trinh bac hai ax® +bx+c¢ =0 c6 hai nghiém x,, X, thi ta co:

ax2+bx+c=a(x2+Ex+§]=a[x2—(x1+x2)x+x1x2]=a(x2—xix—x2x+x1x2)=a(x—xl)(x—xz)

ax’ +bx+c=a(x—x)(x—-X,)

* Thi du 5. Phan tich thanh nhan t:
a)2x> —5x+3
b)3x* +8x + 2

Hudéng dan giai

a) Phrong trinh da cho c6 hai nghiém x, =1,x, = g .Do dé ta co:
2% —5x+3=2(x—1)(x—gj=(x—1)(2x—3).

b)Phwrong trinh da cho c6 hai nghiém la x, =

Bfuof

3 3

—4+J1_0_X —4-10
3 )

, =——— . Do do ta co:
3

3x2 +8x+2=3[x—

tng dung nay hs rat hay st dung dé& phan tich cdc mau thanh nhan t trong cac bai tap

rut gon
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V.TIM PIEU KIEN CUA THAM SO DE PHUONG TRINH BAC HAI CO MOT
NGHIEM x = x, CHO TRUOC. TIM NGHIEM THU HAL
1) Phwong phap:
e Tim diéu kién d€ phuwong trinh c6 nghiém x =X, cho truedc ta co thé lam nhu sau:
Cach 1:
- Tim diéu kién d€ phuwong trinh c6 hai nghiém
A20(A'20) (%)
- Thay x=X vao phuong trinh da cho tim gia tri ctia tham sd
- Dai chiéu gia tri vira tim duoc voi diéu kién (*) d€ két luan
Cach 2: - Thay x =X vao phuong trinh da cho tim duoc gia tri cua tham so.
- Thay gid tri tim duoc ctia tham s6 vao phwong trinh va gial phwong trinh
Neéu sau khi thay gia tri cia tham s vao phuong trinh da cho ma c6 A <0 thi két
luan khong ¢ gia tri nao cua tham sd d€ phuwong trinh c6 nghiém x, cho trude
e D€ tim nghiém tht hai ta c6 thé lam nhu sau;
Cach 1: Thay gia tri cua tham s0 tim dwoc vao phuwong trinh réi giai phwong trinh
Cach 2: Thay gid tri ctia tham s6 tim duoc vao cong thirc tong 2 nghiém dé tim nghiém th
hai.
Cach 3: Thay gid tri ctia tham s tim dwoc vao cong thikc tich hai nghiém d€ tim nghiém
thit hai.

*Thi du 5. Véi gia tri nao cta k thi:
a) Phuong trinh 2x* +kx—10=0 ¢6 mt nghiém x = 2. Tim nghiém kia
b) Phuong trinh (k—5)x* —(k—2)x+2k =0 c6 mdt nghiém X =-2. Tim nghiém kia

¢) Phuong trinh kx* —kx—72=0 c¢6 mot nghiém x =-3. Tim nghiém kia ?

Hudng dan giai
a) Néu x=2la mdt nghiém ctia phuwong trinh thi:

24+2k-10=0=2k=2<=k=1

Véi k=1tacod:

2x*+x-10=0
. . -1+9 -1-9
Cach 1: ta co A:1+8O=81:>\/Z:\/EH:9:X1: 2 :2;x2:T:—2,5
, Al N7 s . -5 -5
Cach 2: Theo hé thttc Vi-ét ta c6 xl.XZ:—5:>x2:Z:7=—2,5
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Cach 3: Theo hé thtic Vi-ét ta c6 x, +X, =_7=_?:>x2 =_?1—x1 =-0,5-2=-2,5

b) Twong tit cau a) ta cé k =3, nghiém kia x, =1,5
c) Twong tu cau a) ta cé k =6, nghiém kia x, =4
VLXAC PINH THAM SO PE CAC NGHIEM CUA PHUONG TRINH BAC HAI THOA
MAN HE MOT PIEU KIEN CHO TRUGC.
“Diéu kién cho trudc” ¢ day cd thé 1a cac nghiém ctia phuong trinh bac hai thoa man mot
d:fmg thirc hodc bat d:fmg thirc hodc d€ moét biéu thikc ctia cac nghiém cta phuong trinh bac
hai dat GTLN, GTNN v.v...
1) Phrong phap: - Xdc dinh gid tri ctia tham s6 d€ phuwong trinh bac hai c6 nghiém

X, X%
X+ X, = f(m)

XX, =g(m) 0

- ap dung dinh ly Vi-ét ta c¢: {

- K&t hop hé (*) v6i diéu kién bai ra d€ suy ra diéu kién ctia tham sé m
Chii y: Sau khi tim dwoc tham s6 ta phai d6i chiéu véi diéu kién phuong trinh c6 nghiém.

2) Vi du minh hoa

*Thi du 5. Cho phuong trinh: x* —6x+m=0. Tinh gia tri cia m biét phuong trinh c6 hai

nghiém X, X, thoa man diéu kién: x, —x, =4

Hudéng dan giai
Phuwong trinh x> —6x+m=0 c6 A=9-m
Phuong trinh ¢6 nghiém <A >0<9-m>0<m<9 (%)
X\ +X% =6 (1)
XX =m (2)
Theo bai ra ta cé: X, —X, =4 (3)

Theo dinh ly VI-ét ta co: {

Tt (1) va (3) ta cd: x, =5;X, =1. Thay vao (2) tac6 m=5 thoa man diéu kién (*)

Vay véi m=5 thi phwong trinh da cho c6 hai nghiém thoa man x, —x, =4

*Thi du 5. Cho phuong trinh: x> —4x+m=0. Tim c4c gid tri cia m d€ phuong trinh cd hai

nghiém X, X, thoa man: x°+x,° =26
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Hudng dan giai
Phuong trinh da cho cé nghiém khi va chi khi:
A=4-m>0<m<4 (¥)
Theo hé thttc Vi-ét ta co:
{xl +X, =4
XX, =M
Theo bai ra ta co:

x°+x,° =26<:>(x1+x2)3—3x1x2(x1+x2)=26<:>43—3m.4=26<:>64—12m=26<:>mz%

Gia tri nay cua m khong thoa man diéu kién (*).

Vay khong c6 gia tri ndo cia m d€ x°+x,’ =26

*Thi du 5. Cho phuong trinh:  x* =2(m—2)x+(m’+2m-3)=0. Tim c4c gid tri cia m dé

phuong trinh ¢6 hai nghiém phan biét X, X, thoa man:

X X% 05

1.1 x+X%

Hudéng dan giai
Tacs: A =(m-2)°—(m*+2m-3)=7-6m
Phuong trinh ¢6 hai nghiém phan biét <> A >0<7-6m>0< m< % *)

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

Theo dinh ly Vi-ét ta co: )
XX, =m~+2m-3 (2)

Theo bai ra ta co: %+izu<:>(xl+xz)(i—5J=0 3)

X, S XX,
. ) m=1
Tt (3) tasuyra xx, 70 &m +2m-3#0< M3 **)

) X +X,=0=>m=2,
Mat khac ttr (3) suy ra )
XX, =5=>m*+2m-3-5=0<(m-2)(m+4)=0

Suy ra m =2 (loai ) hoac m = - 4 ( thoa man * va **)

Vaym=-4thi —+2=2%t%
XX 5
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*Thi du 5. Cho phuwong trinh bac hai tham s6 m: 2x* —(m+3)x+m=0. Goi X, X, 1a hai
nghiém cua phuong trinh. Tim GTNN cua biéu thire P =[x, —X,|.
(D@ thi tuyén sinh vao 16p 10_THPT nam hoc 2009-2010, S6 GD-DT Ngh¢ An)

Hudéng dan giai
Phuong trinh da cho c¢6: A =(m+3)2 —8m=m’-2m+9=(m+1)°+8>0 v4i moi m suy ra
phuong trinh lu6n c6 hai nghiém phan biét X, X, (X #X,)

+X_m+3
X% ==

m

X, =—
%=

Theo hé thtrc Vi-ét ta co:

Theo bai ra ta c6: P =/(x —x,)’ =|x1—x2|=\/’><12+x§—2x1x2

O S

_\/m2+6m+9—8m _Im?-2m+1+8
4 2

B (m—1)2+82\/§_\/§

2 2
D4au “ =" xay ra khi va chi khi m=1

Vay GTNN cta P bang V2em=1

Nhan xét: V6i bai toan trén HS c6 thé tinh cac nghiém X, X, theo m r6i thay vao biéu thirc

P dé giai.

*Thi du 5. Cho phuong trinh: x* —(m—-2)x—m?+3m-4=0.
a. Chting minh rang phurong trinh ¢ hai nghiém phan biét véi moi m.

b. Tim m dé ty s8 giita hai nghiém ctia phwong trinh c6 gid tri tuyét d6i bang 2.

Hudng dan giai
L as : 2 3) 7 T
a) Phuong trinh da cho c6 a.c =1.(—m +3m—4) =— m—z 2 <0 v6i moi msuy ra

phuong trinh ludén c6 hai nghiém phan biét tral ddu véi moi m.

b) Vi phuong trinh c6 hai nghiém phan biét trai dau nén x, = -2x, hodc x, =-2x,

THCS.TOANMATH.com TAI LIEU TOAN HOC




& (% +2%) (% +2%) =0 XX +2(X +%,) =0
R X +X,=m=2
Theo hé thtrc Vi-ét ta co: X
XX, =—m"+3m—-4

2 2 2 2 m= 1
= XX +2(X+X%) =0 -m*+3m-4+2(m-2) =0 m°-5m+4=0< 4
Nhdn xét: & bai toan trén néu HS chitng minh phuwong trinh c6 hai nghiém phan biét bang
cach chttng minh A>0 thi viéc di tim 10i giai cho cau b) sé rat vdt va. Vi chitng minh
duogc phuwong trinh ¢ hai nghiém phan biét trai ddu suy ra x, =-2x,va X, =—-2x, do dé

van dung dinh ly Vi-ét mot cach khéo 1éo cho ta mot 10i giai dep !

*Thi du 5. Cho phuong trinh: 2x° +2(m+1)x+m’+4m+3=0. Tim m d€ phwong trinh c4
hai nghiém X, X, va A= |X1X2 -2(x, + X2)| dat GTLN

Hudéng dan giai
Phuong trinh da cho la phwong trinh bac hai cé:
A =(m+1)2 —2(m* +4m+3) =—m? —6m—5:4—(m—3)2
Phwong trinh da cho c¢6 hai nghiém X, X, khi va chi khi:
A>04-(m-3) 20 (Mm+3) <4 -2<m+3<2e-5<m<-1.

Theo dinh ly Vi-ét ta co:

X +X, =—(Mm+1)
m? +4m+3
X1Xz=#
2
Do d6 A= %M+2(m+l)‘:%|(mz+m+3m+3)+4(m+1)|

- %|[m(m +1)+3(M+1)]+4(m +1)

1 1
:E|(m +1)(m+3)+4(m-+1)| :§|(m+1)(m+7)|

2
:1(_m_1)(m+7)31(mj _9
2 2 2 2

(Vi -m-120;m+7 >0 va 4p dung bat dang thitc Cd-si )

D4u “=" xay ra < -m—-1=m+7 < m=—-4( thoa man diéu kién )
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Vay Max A=%<:>m=—4

VIL. LAP PHUONG TRINH BAC TRINH BAC HAI MOT AN KHI BIET HAI NGHIEM
CUA NO HOAC HAI NGHIEM CO LIEN QUAN TOI HAI NGHIEM CUA MOT
PHUONG TRINH DA CHO.

1) Phuong phap: D€ 1ap phuong trinh bac hai khi biét hai nghiém la « va S ta can phai
tinh o+ /4 va «., ap dung dinh ly Vi-ét dao ta cé phuong trinh can lap la:

X' —(a+B)x+a.pf=0

2) Vi du minh hoa

*Thi du 5. Lap phuong trinh bac hai ¢ hai nghiém la hai s6 cho trong cac truong hop

sau:

a) =5 va% b) 3-+5 va 3+6

Huéng dan giai

a) Ta co —5+%=_T14 va (-5).

Wl
w

Vay phuong trinh bac hai nhan -5 va % lam nghiém 1a: x* + % X —g —0e 3 +14x-5=0

b)Taco (3-+5)+(3+v5)=6 va (3-5)(3+5)=4

Vay phuwong trinh bac hai nhan 3—+/5 va 3++/5 lam nghiém la: x? —6x+4=0.

*Thi du 5. Cho phuong trinh: x*+ px—5=0 c6 hai nghiém X, X,. Hay 1ap phwong trinh
6 hai nghiém la hai s6 cho trong cac treong hop sau:
1

a) =X va -X, b) Xivé .
1 2

Hudng dan giai
Vi X, X, 1a hai nghiém ctia phuong trinh: x* —6x+4=0 nén ta c6:
X +X,==p
XX, ==5
a)Tacd: (—x)+(—%)=—(X+X)=p
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(_X1)(_X2) =XX, = -5

= —X,,—X, la nghiém ctia phwong trinh: x* — px—5=0

X% %X, -5 S

11
X X, 5
1 \ 1 \ IUN 2 \ 2 p 1
Suy ra —va — la nghiém cua phuong trinh: x*——=x-==0
X, X 5 5

*Thi du 5. Goi X,X, la hai nghiém ctia phwong trinh: x*-7x+3=0. Hay lap phuong

trinh bac hai cé hai nghiém la: 2x, —X, va 2x, —X,.

Huéng dan giai
Phuong trinh: x2 —7x+3=0 cd: A=(-7)° ~=3.4=37>0 suy ra phuong trinh c6 hai nghiém
phan biét x,X,. Theo hé thttc Vi-ét ta co:
{x1 +X, =7
XX, =3
Tacd: 2X =X, +2X,—X =X +X, =7
(2% —%,).(2% =% ) =9%%, —(% +X,)" =9.3-2.72 =71

Vay 2x, —X, va 2X, — X la nghiém ctia phwong trinh bac hai: x> —7x-71=0

*Thi du 5. Chttng minh rang ton tai mdt phuwong trinh bac hai cé cac hé s6 hitu ti c6 mot

NN
NFECE

nghiém la:

Hudng dan giai

Cach 1: Phurong trinh bac hai can tim c6 dang x* +ax+b=0(a,b € Q)

I B e
Ta co: \/§+\/§_<x/§+\/§)(\/§—\/§)_2\/€ 5

Theo gia thiét 24/6 -5 1a nghiém ctia phurong trinh can tim nén:
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(2\/6—5)2 +a(246-5)+b=0

< 49-20/6 +2\/6a—5a+b =0
< (49-5a+b)+(2a-20)/6 =0(*)

Néu 2a—20+0thi %:%eq.valy'vi J6 lasdvoty
a_

Vay 2a—-20=0=4a=10. Thay a=10 vao phuong trinh (*) ta dugc b=1.

Vay phuong trinh can tim la: x* +10x+1=0.

V2-\3 26 -5.

Cach 2: Goi x, = =

J2+43
S=x+X, =—2J6-5-2/6-5=-10

P=x%,=—(2J6-5)(2/6 +5)=1

Vay X, X, la nghiém ctia phwong trinh x* +10x+1=0.

Ta duoc:

VIIL. TIM HE THUC LIEN HE GIUA HAI NGHIEM CUA PHUONG TRINH BAC HAI
KHONG PHU THUOC VAO THAM SO:
1) Phuwong phap: D€ tim hé thuic lién hé gitta cac nghiém khong phu thudc vao tham s6

trong phrong trinh bac hai ta lam nhu sau:

az0
- Tim diéu kién d€ phuwong trinh c6 hai nghiém x, X, la: {A >0
o, X +X, =S
- Theo hé thirc Vi-ét ta dwoc: *
X.X, =P

- Khtr tham s0 tir hé (*) ta duoc hé thic can tim ( thong thuong ta dung phwong phap
cong hodc phuong phap thé).
2) Vi du minh hoa.

*Thi du 5. Cho phwong trinh bac hai (m —1) x> —2mx+m—4=0(m=1). Trong truong hop
phuong trinh c6 hai nghiém X, X, ,hay tim mot hé thitc lién hé gitta cac nghiém khong phu

thudc vao m.

Huéng dan giai
Vi phuong trinh da cho la phuong trinh bac hai nén m#1
Ta c6: A =m’—(m-1)(m—-4)=5m—4. Phuong trinh da cho c6 hai nghiém X, X,
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<:>A'20<:>5m—420<:>m2%

2m 2
X +X, =S = 1=2+ 1
Theo dinh ly Vi-ét ta c6: m-= m-=
x,=p=M=%_4_ 3
% m-1 m-1
S:6+L
Do dé: m_el —35+2P =8 hay 3(X +X,)+2%X, =8.
p=2- 2>
m-1

Chu y: Ta c6 thé khtt m ¢ vi du trén nhu sau:

Cach 2:
T s=2" —sm-S=2m=m(S-2)=S=m=—>_
m-1 S-2
S 4
Thé vao P = m_i' tach: S=2 & P:_3S+8<:>2P+3S:8
m_
-2

Cach 3: Xét biéu thic aP +bS, trong d6 a,bla nhiing s6 phai xac dinh dé€ khtr tham s6 m
ra khoi hé thie do. Ta co:

2am+b(m-4) (2a+b)m—4m

aS +bP = =
m-1 m-1
~ (2a+b)m—(2a+b)+2a—3b ~ (2a+b)(m-1)+2a-3b
B m—1 - m—1
=2a+b+ 2a-3b
m-1

Dé biéu thic aS+bP khong phu thudc vao m thi ta phai cé:
a=3

2a-3p=0=>
b=2

Thay vao biéu thtrc, ta duoc:

35+2P=23+2=8<3(x +X,)+2xX, =8

*Thi du 5. Cho phuong trinh: 8x* —4(m—-2)x+m(m—4) =0.Dinh m d€ phuong trinh c6
hai nghiém X, X,. Tim hé thttc gitta hai nghiém doc lap vdi m, suy ra vi tri cua cadc nghiém

voihaisO-1val

Huéng dan giai

Phuong trinh da cho la phwrong trinh bac hai c6:
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A'=4(m—2)2—8m(m—4)=—4(m2—4m—4)

Phwong trinh c6 hai nghiém X, X, khi va chi khi:

A>0em?—4m-4<0em? —4m+4<8<(m-2)" <8
o m-2x2y2e-2J2<m-2<2{2

=2-202<m<2+22

4m-2) m-2
xex =D NZ2 g
Khi dé theo dinh ly Vi-ét ta co:
m(m—4)
XX =—5 (@)

Tt (1) ta c6: m=2(x, +X +1).Thay vao (2) ta dugc:

8X,X, = 2(X, + X, +1)[ 2(X +X, +1)—4]

< 8xX, = 2(X +X, +1)2(x, + X%, —1)

< 8XX, =4[(x1+x2)2 —1}<:>(><1+x2)2—2x1x2 +1=0 X +x5 =1
Vay hé thtic can tim la: X7 +x2 =1.
Tt hé thitc trén suy ra:

<x?<1 <1 —1<x <1
{0<x1< ©{|x1| @{ <x <

0<x2<l  ||x|<1  [-1sx <1

IX. CHUNG MINH HE THUC GIUA CAC NGHIEM CUA PHUONG TRINH BAC HAI
HOAC HAI PHUONG TRINH BAC HAI:

*Thi du 5. Goi a,bla hai nghiém ctia phuwong trinh: x*+ px+1=0. b,cla hai nghiém cua

phuong trinh: x*+gx+2=0. Chttng minh hé thtte: (b—c)(b—a)= pg—6.

Huéng dan giai
Vi a,b 1a hai nghiém ctia phuong trinh x°+ px+1=0.nén theo dinh ly Vi-ét ta cd:

a+b=-p
ab=1

Vi p,qla hai nghiém ctia phwong trinh X* +gx+2 =0nén theo dinh ly Vi-ét ta c6:

b+c=-q
bc=2

Tac6d: (b—a)(b—c)=b*—ab—bc+ac=b’+ab+bc+ac—2(ab+bc)

THCS.TOANMATH.com TAI LIEU TOAN HOC




=b(a+b)+c(a+c)—2(ab+bc)
=(a+b)(b+c)—2(ab+hbc)
=(-p)(-a)-2(1+2) = pq-6

Vay ta c6 dpem.

*Thi du 5. Chitng minh rang néu a,,a, 1a cac nghiém ctia phrong trinh x* + px+1=0 va

b,,b, 12 cdc nghiém cua phwong trinh X* +gx+1=0 thi:

(a,—b)(a, b )(a +b,)(a, +b,) =" - p*.

Hudéng dan giai
Vi a8, 1a cdc nghiém ctia phwong trinh X* + px+1=0 nén theo dinh ly Vi-ét ta c:
& +a,=-p
aa, =1

Vi by, b, 1a cdc nghiém ctia phwong trinh X* +gx+1=0 nén theo dinh ly Vi-ét ta cé:

Tacd: (a-b)(a—b)(a+b,)(a,+b,)=[(a—b)(a,+b,)][(a, —b)(a +b,)]
= (a1a2 +ab, —ab, _blbz)(a1az +a,b, —ab _ble)
=(1+ab, —a,b -1)(1+a,b, —ah 1)
= (albz - 2b1)(a2b2 _albl)
= a@-zbz2 - a12b1b2 - a22b1b2 + a1a2b12
b - +tf
:(bf+b22+2)—(af+a22+2)
=(b1+b2)2—(a1+a2)2
=(-a) = (-p) =q" - p’

*Thi du 5. Cho phuong trinh ax® +bx+c=0(a#0) cé hai nghiém X, X, théa man x, =X;.

Chitng minh: b® +a’c+ac® =3abc.

Huéng dan giai
Xét phuong trinh ax? +bx+¢=0(a+0) c6 hai nghiém X, X, théa man x, = X;.

Céch 1: Theo dinh ly Vi-ét ta cé:

THCS.TOANMATH.com TAI LIEU TOAN HOC




6 3 3 2 -
= X, + X, +3X%, (X5 +X,) =_a3

3

:>(x§)2 +X5+3% (X} +x2)=_a—3
_ . 3
+3£(—bj :a—2:> ac’+a’c—3abc=-b?

¢ ¢
a a\a

:>¥+
=b®+a’c+ac? =3abc

Cach 2;: Ta co:
(% =% )(% =% ) =0 % (%=X )+ (X} =X, ) =0
S XXy XX = X, X
<:>x1x2+(x1x2)2:(x1+x2)3—3(x1+x2)x1x2
<:>—(x1+x2)3+x1x2+(x1x2)2:—3(x1+x2)x1x2
by ¢ (cY -b\c
S| — | +=+|—| =3 — |— *)
a a \a aja
< b +a’c+ac® =3abc
—b
X +X, = —
Chil y: Phan dao o (*) xay ra khi 3 2 nghia la véi diu kién b®+a’c+ac? =3abc ta

X, =—
X% =2

phai kiém tra diéu kién c6 nghiém cta phuong trinh duoc thda man.

* Thi du 5. Cho cdc phuong trinh: ax* +bx+c =0 @
cx’ +dx+a=0 (2)
Biét rang phuong trinh (1) ¢6 cdc nghiém m va n, phuong trinh (2) cé cdc nghiém p va q.

Chting minh rang: m*+n’+p®+q° >4.

Huéng dan giai

N\ \ /4 A ? \ A . /4 4 C
Vim, nla cac nghiém ctua phwong trinh (1) nén theo Vi-ét ta co: mn=—
a

Vip,qla cac nghiém ctia phuong trinh (2) nén theo VI-ét ta co: p.q= % .Ta cé:
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c

m?+n? > 2|mn|=2
a

p*+0° > 2|p.q| :2‘%‘

a

C

C

:>m2+n2+p2+q222U +
a

j22.2=4

Vay: m* +n’+p>+q° > 4

X. XET DAU CAC NGHIEM CUA PHUONG TRINH BAC HAI, SO SANH NGHIEM
CUA PHUONG TRINH BAC HAI VOI MOT SO CHO TRUOC:

1) Phwong phap

Dung dinh ly Vi-ét ta c6 thé xét dau cac nghiém cua phuong trinh bac hai

ax’ +bx+c=0(a#0) dua trén cic két qua sau:

e Phuong trinh ¢6 hai nghiém trai dau x, <0<x, < P = ¢ 0 ac<o
a

A>0
¢ Phuwong trinh ¢ hai nghiém cung ddu < {P 0
>
A>0
e Phuong trinh c6 hai nghiém cung dwong 0<x, <X, &P >0
S>0
A>0
e Phuong trinh c6 hai nghiém cung am X, <X, <0< {P>0
S<0

Ngoai ra ap dung dinh ly Vi-ét ta c6 thé so sanh duoc nghiém ctia phuwong trinh bac hai
v6i mot sO cho trede.

2) Vi du minh hoa:

*Thi du 5. Cho phuong trinh: X* +2(m-2)x—2m+1=0.
a) Tim m d€ phuong trinh c6 hai nghiém trai ddu

b) Tim m d€ phuong trinh ¢6 hai nghiém duwong

Huéng dan giai
Ta cé: A =(m—2)2 —(-2m+1)=m’-2m+3= (m—l)2 +2>0 vdi moi m, suy ra phuong trinh

da cho ludn c6 hai nghiém phan biét.
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. IR . X1+X2:_2(m_2)
Theo dinh ly Vi-ét ta co:
XX, =—2m+1

a) Phuong trinh c6 hai nghiém trai dau < x X, <0< -2m+1<0< m> %

m<2

Sm<—
1 2

0 —2(m-2
% >0 (m )>0<:>
-2m+1>0 m<§

b) Phuong trinh c6 hai nghiém duwong < {X1X2 >0

*Thi du 5. Cho phuong trinh x* —(2m+3)x+m’+3m+2=0.

Tim m d€ phuong trinh c6 hai nghiém d6i nhau.

Hudng dan giai
Tacé: A=(2m+3)° —4(m*+3m+2)=4m’ +12m+9—4m* —12m-8 =1
A >0 v6i moi m nén phuong trinh da cho c6 hai nghiém phan biét.
X, +X, =2m+3

Theo dinh ly Vi-ét ta co: ,
XX, =m*+3m+2

Phuong trinh ¢6 hai nghiém ddi nhau < x +x,=0<2m+3=0<m= _?3

*Thi du 5. Cho phuong trinh: (m-1)x*-2(m-3)x+m-4=0. X4c dinh m dé€ phuong
trinh cé:

a) Hai nghiém trai dadu

b) Hai nghiém dwong

c) Hai nghiém am

d) Hai nghiém bé hon 2

Hudng dan giai
Phuong trinh da cho la phuwong trinh bachai <> m-1£0<m#1
Tacs: A =(m-3)° —(m-1)(m-4)=m’—6m+9—(m’ —5m+4)=5-m
a) Phuong trinh c6 hai nghiém trai dau

<X <0<x, < ac<0e(m-1)(m-4)<0<1l<m<4
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m=1 ms1
a=0 5-m>0 m<5
b) Phuong trinh ¢6 hai nghiém duong 0<x <x, 1220 Im=4_ {md
wong trinh ¢ hai nghiém duon <X, & S — =
& gt §USRE% P>0 m-1 m>4
2(m-3
S>0 (m )>0 m<1
m-1 m>3
m<1
=
4<m<5
=1
az0 m<5
\ ’ . [N A AZO m_4
¢) Phuwong trinh c6 hai nghiém am < x, <x, <0< = >0
P>0 m—1
S<0 2(m—3)<0
m-1
m=0
m<5
S49m<l omed
m>4
1<m<3

d) Phuong trinh c6 hai nghiém nho hon2 < x <X, <2
a=0 m=1 m=1
A>0 m<5 m<5
< )(1_2<o<:> (%, —2)(x,—2)<0 < XX, —2(X +X,)+4>0
X—-2<0 |(%—2)+(x,—2)<0 [(x+X,)—-4<0

m=1 m=1 m=1

m<5 m<5 m<5

—4 4(m-3 m< -4 m< —4
Im=4_4m-3) , oM 5 ol

m-1 m-1 m-=1 m>1 1<m<5b
2(m—3)_4<O —2(m+1)<0 m<—1

m—l L m—l m>1

*Thi du 5. Cho phuwong trinh: X* +2(m-1)x—(m+1)=0

Xac dinh gid tri cia m d€ phuong trinh c6 mot nghiém nho hon 1, mot nghiém 16n hon 1.

Huéng dan giai
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Phuong trinh da cho la phuwong trinh bac hai co:

2
A'=(m—1)2+(m+l):m2—m+2:(m—%j +%>0 védi moi m

= phuong trinh da cho ¢6 hai nghiém phan biét x,,X, (X, <X, ).

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

Theo dinh ly Vi-ét ta co:
XX, =—(m+1)

Phuong trinh da cho c6 hai nghiém thoa man x, <1<X,

-1<0
{2 _1<>0<:>(x1—1)(x2—1)<0<:> XX, — (% +X,)+1<0

< -(M+)+2(m-1)+1<0e=m-2<0<=m<2

*Thi du 5. Cho phuwong trinh: mx*—2(m-3)x+m—4=0. Xac dinh m d¢& phuong trinh c6

dung mot nghiém duwong.

Hudéng dan giai
Ta xét hai truong hop:

TH1: m=0, Phuong trinh da cho cé dang: 6x=4< x= %( thoa man bai ra ).

TH2: m#0, phuong trinh da cho la phuong trinh bac hai. D€ phuong trinh da cho 6
dung mot nghiém duwong ta xét cac kha nang sau:
e Phuong trinh c6 nghiém kép duong
A =0 (m=-3)°-m(m-4)=0 [2M+9=0
@{S>O<:> 2(m-3) = {m<0 om=
m m>3

N | ©

>0

e Phuong trinh c6 mdt nghiém bang 0 con nghiém kia 16n hon 0 tic 1a:

9

A'S0 -2m+9>0 m<E
x=0<x,&{P=0< mT_A':O Sim=4 ©om=4

S>0 2(m-3) m<0

m >0 m>3

e Phuong trinh c6 hai nghiém trai ddu
<X <0<x, @ac<0e=sm(m-4)<0<0<m<4
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Vay két hop lai cac truong hop ta c6 phwong trinh ¢6 diing mot nghiém duong khi m :%

hodac 0<m<4.

XI. NGHIEM CHUNG CUA HAI HAY NHIEU PHUONG TRINH, HAI PHUONG
TRINH TUONG DPUONG.

*Thi du 5. Cho phuong trinh: ax’ +bx+c=0 ¢4 hai nghiém duong x,,X, .
a) Ching minh rang phuong trinh cx? +bx+a=0 ciing 6 hai nghiém duong x,, X, .

b) Chitng minh rang M =X +X, + X, +X, > 4.

Huéng dan giai

a) Phuong trinh ax® +bx+c =0 ¢4 hai nghiém duong X, X, nén:

b? —4ac>0 c#0 c+#0
b b*-4ac>0 |b*—4ac>0
IX+X,=——>0s =
a ab<0 bc<0
c
"1"22?0 ac>0 ac>0
c=0
b*-4ac >0
- b
X, +X,=——>0
C
a
&M_E>O

< phuong trinh cx’ +bx+a =0 cling c6 hai nghiém duong X, X, .

b) Néu « >0 langhiém ctia phuong trinh ax® +bx+c=0 thi ac’+ba+c=0, khi d6

2
C(lj + b.l +a=c+ba+aa’=0, nghiala L >0 la nghiém cta phuong trinh
a a a
cx’ +bx+a=0.

Ta co: M =x1+x2+x3+x4:(x1+ij+(xz+iJ22+2:4.
X

2

*Thi du 5. Hai phuong trinh x*+ax+bc=0 va x*+bx+ac=0 chi c6 mot nghiém chung

(c#0). Chiig minh rang hai nghiém con lai 1a nghiém cta phwong trinh:

x> +cx+ab=0.

THCS.TOANMATH.com TAI LIEU TOAN HOC




Huéng dan giai
Gia st phuong trinh x*+ax+bc=0 cé nghiém x;,X va phuong trinh x*+bx+ac=0 ¢4
nghiém Xy, X, ( X, la nghiém chung ctia hai phwong trinh néu trén va x, # X, ) . Khi do ta
co:
{X‘z +ax, +he =0:>(a—b)xO —c(a-b)=0
X +b%,

= (a-b)(x,—¢c)=0=x,=c
( gia thiet a=b dé€ x, 1a nghiém duy nhat ctia hai phuwong trinh ).
Theo dinh ly Vi-ét ta co:

X+ X =—a | [X+X,=-b
va
X,X, =bc X,X, =ac

Vi X, =C nén x =b va x, =a.Mait khac:
2%, +(% +X%,)=—(a+b)=2c+(a+b)=—(a+b)=a+b=—c.

Ta co:

S=x+X,=a+b
P=xx,=ab

Va S?-4P=(-c)’ —4ac=(a+b)’ —4ac=(a-b)’ >0, do a=b suy ra S?>4P. Do d6 theo

dinh ly dao ctia dinh ly Vi-ét ta c6 X, X, 1a nghiém ctia phuong trinh x* +cx+ab=0.

*Thi du 5. Tim cac gia tri m va n d€ hai phwong trinh sau twong duwong:
X +(4m+3n)-9=0;

x*+(3m+4n)x+3n=0

Hudng dan giai

Phuwong trinh X°+(4m+3n)-9=0 c6 : ac=-9<0 nén cd hai nghiém phan biét . D& hai
phuong trinh da cho twong dwong thi phrong trinh X* +(3m+4n)x+3n=0 ciing phai c6
hai nghiém phan biét va hai phwong trinh phai c6 cung tap nghiém.

Goi X,X, la nghiém ctia phwong trinh X*+(4m+3n)-9=0 va X;,X, 1a hai nghiém cta
phuong trinh x* +(3m+4n)x+3n=0.Khi d4:
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{x1+x2 =X, + X, {—(4m+3n) =—(3m+4n) {n =-3
= =
XX, = XX, -9=3n

Véi m=n=-3 thi hai phuong trinh da cho tr¢ thanh:
x? —21x-9=0 va x*—21x-9=0

R0 rang hai phuong trinh nay twong duwong.

*Thi du 5. Xac dinh m d€ hai phuwong trinh sau twong duong véi nhau:
x*+2x—m=0 )]
2x* +mx+1=0 2)

Hudéng dan giai
Hai phuong trinh da cho déu la phuwong trinh bac hai. Goi Al(l),A(z) theo thit tu la cac biét
s0 cua phwong trinh (1), (2).
Ta xét cac kha nang sau:
*) Ca hai phuong trinh déu v6 nghiém: hai phuong trinh (1) va (2) vd nghiém khi va chi
Kkhi:

Ay<0 [1+m<0 m<-1
S & o -2J2<m<-1 3)
Apy <0 |m*—8<0 " ||m <22

**) Hai phwong trinh déu c6 cung tap nghiém: Hai phuwong trinh déu c6 nghiém khi va chi
khi:
m>-1

A, 20
{ DI {ms—zﬁamZZﬁ

A, >0
@ m22\/§

Véi m=24/2, goi X, X, la nghiém ctia phuong trinh (1). P& hai phuwong trinh c6 cung tap
nghiém thi X, X, cting la nghiém ctua phwong trinh (2), khi do ta phai cé:

X +%=-2=-2" (m=4

L 2<:> m__£<:>me® 4)
X1Xz=—m=§ 2

K&t hop (3) va (4) ta duoc —242 <m<—1 1a cc gia tri can tim.
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XIL. UNG DUNG CUA PINH LY VI-ET VAO GIAI CAC BAI TOAN SO HOC

*Thi du 5. Giai phwong trinh x> —mx+n=0 biét phuong trinh ¢4 hai nghiém nguyén

duwong phéan biét va m, n la cac sd nguyén t6.

Hudéng dan giai
Goi X, X, la cac nghiém cuia phwong trinh da cho. Theo dinh ly Vi-ét ta co6:
{xl +X, =M
XX, =N
Do m,n la cac s6 nguyén td suy ra X, =1, X, =n (gia st X,X,).
Tt X +X, =m=1+n=m=m,n la hai s6 nguyén t6 lién ti€p =>n=2,m=3.

Ta c6 phuong trinh: x* —3x+2 =0, phuong trinh nay ¢6 hai nghiém la 1 va 2.

*Thi du 5. Tim s8 nguyén m sao cho phuwong trinh mx’-2(m+3)x+m+2=0 ¢4 hai

nghiém X, X, thoa man: F = 1 + 1 la s6 nguyén.

X%

Hudng dan giai

Giai: Phuong trinh da cho c6 hai nghiém X, X,

az0 |[m=#0 m=0 -9
= = ) = om>—
Az0 |(m+3) -m(m+2)>0 (4m+9=0 4

2(m+3)
X +X, =
Theo dinh ly Vi-ét ta co:
m+2
X, =
m

Ta co F:£+i:X1+X2:2(m+3):2+ 2
X, X, XX m+ 2 m+2

m=0
m+2=4+2 m=-4
=
m+2==+1 m=-1
m=1

F la s& nguyén <:>m+2€U’(2)<:{

N _9 \ 7 .7 A \ 2 ~ \ . 7
Vim> " = m=9;m==1 la cdc gia tri can tim thoa man bai toan.
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*Thi du 5. Gia st phuong trinh x* +ax+b+1=0 c6 hai nghiém nguyén duwong. Chiing

minh réng a*+b? 1a hop s6.

Hudéng dan giai
Giai: D& phuong trinh da cho ¢6 hai nghiém x,X, (X, X, € N") thi ta phai ¢6 :
A>0<a’—4(0+1)>0
Theo dinh ly Vi-ét ta co:

{><1+x2=—a:>{a=—(x1+xz)

XX, =b+1 b=xx,-1
Ta co: az+b2=[—(x1+x2)]2+(x1x2—1)2
= X7+ 2% X, + X2 + X X5 — 2%, X, +1
= X2+ X2 + X2x? +1=(><12 +1)(x§ +1)
Do x,X, € N" nén suy ra:

X +leN | X +1eN
va
X, +1>2 X2 +1>2

Vay a*+b” e N,a’ +b” 2 4;a° +b” = (x +1)(x; +1) = a* +b’ 1a hop 6.

*Thi du 5. Tim cac s6 nguyén dwong X, y thoa man phuwong trinh: x° +y® +1=3xy.

Hudéng dan giai

bat u=x+y, v=xy.
Ta co: X>+y° +1=3xy < (x+ y)3—3xy(x+ y)+1-3xy=0
Hay u®—3uv+1-3v=0 < (u+1)(u* —u+1)-3v(u+1) =0<= (u+1)(u’ —u+1-3v)=0.
Vi x,y>0=u=x+y>0=u+1=0
1
Vay u®?—u+1-3v=0 =—(u*-u+1
ay u?—u+1-3v=0=>v 3(u u+1)

X+y=U

Ta phai tim x,y nguyén duwong sao cho:
P ynewy 8 x.y=%(u2—u+1)
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Suy ra x, y la hai nghiém cta phuong trinh bac hai:

1
X2 —uX +§(u2—u+1)=0

Ta ¢ A=—%(u—2)z<0 néu U= 2. Vay ta phai co: u=x+y=2:>x=y=%=1.

*Thi du 5. Tim cac s6 nguyén a d€ cac phuong trinh sau c6 nghiém nguyén:
a) X’ —(a+5)x+5a+2=0 (1)
b) X’ +ax+198=a (2)

Huéng dan giai

a) Goi X, X, € Zla nghiém ctia phwong trinh (1), Theo Vi-ét ta cé:

= 5
{x1+x2 a+ *

XX, =5a+2

. ) {5)<1+5x2:5a+25
T (*) ta co
XX, =5a+2
= (% —5)(%,—5)=2=1.2=2.1=(-1).(-2) = (-2).(-2)
Suyraa=8hoaca=2

X +X,=-a

=X + X, — XX, =—198
XX, =198—a R TN

b) Ta co: {

< (% —1)(x,—1)=199
Do 199 la s6 nghuyén t6 nén:

(% ~1)(x, ~1)=1.199 =199.1 = (-1).(~199) = (~199).(~1) = a =198 hogc a=-2

XIII. UNG DUNG CUA PINH LY VI-ET VAO GIAI PHUONG TRINH, HE PHUONG
TRINH.

*Thi du 5. Giai phuong trinh: x(tﬂ(x+5_—xj =6. (1)
X+

Hudng dan giai
Ta c6 DPKXD : x#1.
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bat u =x[ﬂj, v=[x+5_—xj =u+v=>5 (2)
X+1 X+1

u+v=>5
Tk (1) va (2) 3{uv—6 = U,V 1a nghiém ctia phuwong trinh: t* -5t+6=0=t =3;t,=2

X(E:ﬁjzg
X+1
u=3 _
xi22X_o X —2x+3=0
v=2 x+1 x=1
= = S X2 -3x+2=0<
u=2 X[S—x]_z ) X=2
v=3 X+1 X7~
x+2=X_3
X+1

Vay phuong trinh da cho c6 nghiém {1,;2}.

*Thi du 5. Giai phuong trinh: V1—X ++4+x =3

Huéng dan giai

DKXD: 4<x<1

(u+v=3 u+v=3 u+v=3
Pt J1-x =u;4+Xx =V ta cb

o
u?+v?=5 (u+v)2—2uv=5 uv=2

Suy ra u,v 1a hai nghiém ctia phuong trinh: X?-3X +2=0= X, =1, X, =2

J1-x=1 :{x:o
V1-x=2 [X=-

Vay phuong trinh da cho c6 tap nghiém S ={-3;0}.

=Uu=1 hoac u=2{ 3 (thoa man bKXD).

*Thi du 5. Cho phuong trinh : 3+ X ++/6—x —\/(3+ x)(6—x)=m
a) Giai phong trinh khi m=3

b) Tim m d€ phuong trinh c6 nghiém.

Hudng dan giai

DKXD: -3<x<6

TAI LIEU TOAN HOC
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Uu+v—uv=m u+v—-uv=m @
Dt J3+x=uU;\/6-Xx=V, tacod: Lu>+v> =9 c>(u+w2—mwz9 2)
u,v>0 u,v>0

Tt (1) suy ra: uv=(u+v)—m thay vao (2) ta c6 phwong trinh:
(u+v)2—2(u+v)+2m—9=0 ©))

a) V6éi m=3 thi tir (3) ta cd: u+v=-1(loai ) hoac u+v=3=uv=0=u,v la nghiém

X =0 f@??:o [x:—B

= = ( thoa man
X=3 |3+x=3 [x=6

cia phuong trinh: X?-3X=0= {

DKXD).
Vay v6i m=3 thi phuong trinh da cho c6 tap nghiém S ={-3;6}
b) Xét phuwong trinh:
(u+ﬂ2—ﬂu+W+2m—9=0 ©)
Phuong trinh da cho c¢6 nghiém khi va chi khi phuwong trinh (3) c6 nghiém khong am
A>0 (10-2m=>=0 m<5

<520 <494>0 & 9&—-—<m<5
m>— 2
P>0 2m-9>0

+X+2y=5
X —
*Thi du 5. Giai hé phuong trinh: y
x+2y_6
X—2Yy

Hudéng dan giai

bat u=

! V=x+2y (DBK: x=#=+2y).
X+2y

u+v=>
Ta co: { = U,V la nghiém cua phuong trinh: t* -5t +6=0.
u
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( théa man BKXD ).

<
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< c
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>

I
= ol ENJIEN
r\J|0" I ol M

\/;+\/§=5
Ix+5+,/y+5=8

*Thi du 5. Gidi hé phuong trinh: {

Huéng dan giai
bK: x>0;y>0
Hé da cho

(&+ﬁ)+(\/§+\/m)zlg (&+ﬁ)+(ﬁ+\/m)=13

Q'_sf ,_5\/_3@* 5 , 5 g4 @
( XreT X)+( yre- y)— x5y +y+5
bat u:\/;+\/x+52\/§;v:\ﬁ+«/y+52«/§.
u+v=13 u+v=13 u+v=13
Khi dé he (1) < 1+1:§<:> u+v=§<:> uv=§ (2)
u v 5 uv 5 3
39+4/741

Vay u,v 1a nghiém cia phuwong trinh: t* —13t + 6—35 =0et, = 5

. , ‘A , A LU=t u=t,
Do d6 ta c6 nghiém ctia hé (2) la: v hay

2 V=1
_ 394741
6

Do t, <0= (2) v nghiém . Vay hé (1) vd nghiém.

2 2 _
*Thi du 5. Giai hé phuong trinh: 4V Xy oy =82
ey =4 )

( Dé thi HSG tinh lop 9, nam hoc 2005-2006 )

Huéng dan giai
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DKXD: x>0;y>0

bat S:«/;+ y;P:«/;.\/;:\/W

Theobairatacé S=4=x+y=16-2P.

Phuong trinh (1) < \/(x+Y)’ —2xy +V2.Jxy =82 < /(16— 2P)’ ~2P? + 2P =812

P<8
& [2(P?-32P+128) =82 2P > , &> P=4
P’ -32P+128=(8—P)

= Vx,\[y 1a nghiém caa phuong trinh: t* —4t+4=0<t, =t, =2.

&=2©
Jy =2

Vay hé da cho ¢ nghiém (X, y)=(44).

X=4
{ A (thoa man BKXD )

Vay ta co:
{ y -

X+ Yy +2(x+y)=23

*Thi du 5. Giai hé phuong trinh: {
X+y+xy=11

(Dé thi vao I6p 10 - Khoi THPT chuyén toan DH Vinh nam hoc 2009-2010, vong 2)

Hudng dan giai

Hé da cho @{(Xﬂ/)z —2xy+2(x+y)=23

X+y+xy=11

—=S2+4S5-45=0

2_2P+25=2 2_2P+25=2
DétS=x+y;P=xyhédécho<:>{S 25 3@{8 +25=23

S+P=11 2S5 +2P =22

. S=-9 P=20
Taco A =49:{S_5 :{P—G ( Céc gia tri nay déu thoéa man DK: S? > 4P )
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Vay hé phurong trinh da cho c6 nghiém (x,y) € {(—4;-5),(-5;—4),(23).(3;2)} .
Nhan xét: Khi giai hé phuong trinh trong d6 vai tro cua cac an trong cac phuong trinh la
nhu nhau va khi ta thay d6i vi tri cia cac an trong cac phuong trinh thi hé khong thay doi(
hé d&i xting loai I ), ta hwdng dan HS dit S = x+y, P = xy d€ dwa hé vé hé phuong trinh caa
SvaP, tim S va P sau d6 stt dung dinh ly Vi-ét dao d€ tim x va'y
XIV . UNG DUNG CUA PINH LY VI-ET VAO CAC BAI TOAN CHUNG MINH
PANG THUC, BAT PANG THUC, TIM GTLN, GTNN.
Phuwong phap giai:
Hoc sinh da duoc lam quen véi bat ding thitc Co-si, tuy nhién ta c6 thé chitng minh bat
dang thitc nay duwa vao dinh ly Vi-ét:
*) Gid st X, +X, =S khong d6i, con P =xx, thay d6i. Tt diéu kién S* > 4P

:>P£S—2:> MaxP:S—2<:>x1=x2 =§.

4 4 2

Vay néu hai s§ c6 tdng khong d6i thi tich hai s§ d6 16n nhat khi hai s6 ¢4 bang nhau.
*) Gia st x, >0,x,>0 va xx,=P khong dbi con X +x,=S thay d6i. Tt diéu kién

32—4Pzo:(S—zﬁ)(s+2JE)20:>S—2J520:>SzzJE
Vay Min S=2JP & x =x, =P

Vay hai s6 duong c6 tich khong ddi thi tdng ctia hai s6 d6 nho nhat khi hai s6 d6 bang
nhau.

*Thidu5.Cho a va b la cac sO thuce thdéa man cac diéu kién 64*> +20a+15=0;
b’ 6
ab* —9 ab+1° 2015

15b* +20b+6=0; ab=1. Chtng minh rang

Huwoéng dan giai
Ta ky hiéu cac diéu kién nhu sau
64> +20a+15=0 (1).
156> +20b+6=0 (2).
ab=1 (3).
Dé thay cac phwong trinh (1) va (2) déu c6 hai nghiém phan biét.
Do (2) nén b khac 0. Chia hai vé€ ctia (2) cho b* ta duwoc

1) 1
6[5] +20 E]+15:0 (4).

Tt (1), (3) va (4), suy ra a va % la hai nghiém khac nhau ctia phuwong trinh

6x* +20x+15=0 (5).
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a+—=——
Theo dinh li Vi-ét b3,
a_5
b 2
ab* —9 ab+1° 3 3
Tt d6 _ 8 g, l) _B o[ 10| _2015
E b b 2 3 6

3

suy ra , diéu phai chttng minh.

ab* —9 ab+1" 2015
Nhan xét: Bai toan sit dung phép an phu hda, dwa vé cac phuong trinh déi xing, dong
thoi két hop véi biéu thiic dong bac ¢ gia thiét dé€ suy ra diéu phai chiing minh.

Y twong: Quan sat gia thiét bai toan, gitta hai phuong trinh bac hai c6 sy d6i xtng gitta cac
hé s6 cta chung, tuy nhién sw khac biét ndm & 64> +15 va 156> + 6 vi thé ta sé dit t:% khi

. |6a® +20a+15=0
do

, vi thé ta c6 duoc at déu la nghiém cua phuwong trinh
6t +20t+15=0

abt=— 1 10 .a 5
6x* +20x +15=0. Theo dinh ly Viet ta c6 . 3 = a+—=—— va =2 Khi c§ duoc
at =—
2
3
diéu nay, ta sé khai thac dén biéu thtc - b ~, day la mot biéu thitc dong bac ba
ab” —9 ab+1

nén ta sé “ chia dé tri “ nén chia ca t& va mau cho »° ta duoc:
b’ B 1 B 1

a? -9 ab+1° a

b

suy ra dpcm.

3 572015
-9 a+1 §—9 10
b 2

3
Bai todn két thuc.

*Thi du 5. Trong cac hinh ch@ nhat c6 chu vi bf‘?mg 6, tim hinh ch® nhat ¢ dién tich 16n
nhat.

Huwoéng dan giai
Goi do dai hai canh lién tiép cua hinh ch@ nhat la x,x, >0. Ta ¢ x, +X, =3. Dat x.x,=m

1a dién tich cta hinh chir nhat. Vay x;,X, 1a cdc nghiém ctia phwong trinh: x* —3x+m=0.

Phuong trinh nay phai c6 nghiém nén A=9-4m>0<m< % Vay dién tich 16n nhat cta

hinh chit nhat 12 % X =X, = g .Khi d6 hinh chi nhat trd thanh hinh vuéng,
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. a+b+c=5
*Thi du 5. Chting minh rang néu cac s6 a,b,c thoa man: thi:
ab+bc+ca=8

l1<a<—:1<b<—;1<c<

w|~
w|~
w|~

Hudng dan giai

., la+b+c=5 b+c=5-a b+c=5-a
Taco: = =
ab+bc+ca=8 bc=8-a(b+c) bc=8-a(5-a)

Cac s8 b,c 1a nghiém ctia phuong trinh: x> —(5—a)x+(a*—5a+8) =0

D& phuong trinh c6 nghiém ta phai c6 A>0 < (5-a)° —4(a® ~5a+8) >0
< a’-10a+25-4a*+20a-32>0
< -3a°+10a-7>0

<(a-1)(7-3a)=0

Rt —1SasZ
3

*Thi du 5. Biét rang cac s8 X,y thoa man diéu kién x+y=2. Hay tim GTNN cta

F=x*+y°.

Hudéng dan giai
Nhain xét : d€ giai bai toan trén c6 rat nhiéu cach giai nhw bién d6i biéu thirc F chi c6 mot

bién, doi bién sd. Tuy nhién van dung dinh ly Vi-ét cho ta mdt cach giai mdi nhuw sau:

. [S=x+y . [x+y=2 S=2 §=2
Dat ta co: s 3 = = 8—F
P=xy X*+y’=F S°-3SP=F PzT
A \ A 2 \ 2 8_F
Vay X,y langhiém ctua phwong trinh : t —2t+T =0 (*)
X,y ton tai < (*) cd nghiém ticla A >0 =1-——>0=F >2

=> MinF =2 x=y=1
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X+Y+Z=Xyz

XX =vyz

*Thi du 5. Cho cac s6 x,Y,z#0 théa man diéu kién {

Chting minh rang  x° >3.

Huéng dan giai
o (x+y+z=xyz [y+z=xyz-x=x"—x
Taco: | , = ,
X" =yz yz =X

Vay cécs8 Y,z 1a cac nghiém ctia phwong trinh: t*+(x* = x)t+x* =0 (*)
Do ton tai X,y,z thoa man diéu kién dau bai nén phuwong trinh (*) phai ¢ nghiém
Phuong trinh (*) c6 nghiém

1-x*<-2
<:>(x3—x)2—4x2 20@xz[(l—x2)2—4}20<:>(1—x2)2 >4 ey X*>3.

—-X" 2

XV.VAN DUNG PINH LY VI-ET TRONG MAT PHANG TOA PO.
Van dung dinh ly Vi-ét ta c6 thé giai mot s6 dang todn trong mat phang toa d6 nhur khao
sat ham sg, viét phuong trinh duong thang, xét vi tri twong ddi cua duong thang va
Parabol...

*Thi du 5. Cho Parabol (P): y= % X2

a) Viét phuong trinh di qua hai diém A va B thudc Parabol c6 hoanh d¢ Ian luot 1a
Xy =—2;%Xg =4.

b) Viét phuong trinh ti€p tuyén véi (P) tai diém C thudc (P) c6 hoanh d¢ 1a 2.

Huéng dan giai

Nhan xét: Hau hét HS va GV khi gap bai toan trén déu cho 16i giai nhu sau:

Ae (P) 1 2
=V, ==.(-2) =1.Vay A(-21).
Be(P) 1, R
=Vy.=—4"=4.V B(4;4
{XB:4 Ys 1 ay B(4;4)

Phuong trinh duong thang AB can tim c6 dang y =ax+b nén ta c6 hé:
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Vay phuong trinh duong thing AB La: y= % X+2.

by 16 Z 1 vayce 1)
=Y. =—=1. ;1.
X =2 Y 4 W

C
Phuong trinh duong thang can im c6 dang y = ax+b (d).
Ce(d)=l=2a+b<b=1-2a=(d):y=ax+1-2a
Phuong trinh hoanh d¢ giao diém cua (P) va (d) la:
%xz =ax+1-2a < x* —4ax—4+8a=0
A =42’ +4-8a=4(a-1)
(d) tiép xGc v6i (P) <A =0 a=1=b=1-21=-1
Vay phuong trinh ti€p tuyén can tim la: y=x-1
*) Néu van dung dinh ly Vi-ét ta c6 101 giai dep nhw sau:
a) Phuong trinh duong thang AB can tim c6 dang y=ax+b.
Phuong trinh hoanh d6 giao diém ctia (P) va duwong thang AB la:
%xz =ax+b < x*—4ax—-4b=0 (¥
Ta cd x, =-2;X; =4 la nghiém ctia phuong trinh (*), theo hé thic Vi-ét ta co:

X, + X, =4a a=
A B —
X,-Xg =—4b

NN

b=
Vay phuong trinh duong thang AB la: y = % X+2.
b) Phuong trinh ti€p tuyén (d) can tim c6 dang: y=ax+b.
Phuong trinh hoanh d¢ giao diém cua (d) va (P) la
%xz —ax+b o x*—4ax—4b=0 (¥
Vi (d) va (P) tiép xtic v6i nhau nén phuong trinh (*) ¢6 nghiém kép x, =x, =2.

o , X, +X, =4a a=1
Theo Vi-ét ta co: =

XX, =—4b b=-1

Vay phuong trinh tiép tuyén can tim la: y=x-1
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**) Qua vi du trén ta dua ra phwong phép viét phuong trinh duong thang duwa vao dinh ly
Vi-ét:

Dang 1: Lap phuwong trinh duwong thing y=ax+b (a#0) di qua hai difm
A(X4, ¥a)iB(Xs, Yg ) thudc Parabol y=mx* (m=0):

Vi duong thang va (P) c6 hai giao diém nén hoanh do giao diém la nghiém cta phuong
trinh: mx* =ax+b < mx’—ax-b=0

Theo Vi-étta cd: = tim dwoc a, b.

Dang 2: Lap phuong trinh duong thang (d) tiép xtic véi (P) tai diém M (X, Yy )

Do (d) va (P) c6 mdt di€m chung duy nhat nén phuong trinh  mx* —ax—b =0 ¢4 nghiém
kép x, =X,

a
X, + X, =—
Theo Vi-ét ta co: m = tim duoc a,b.

X, = —
XX =

*Thi du 5. Trong cing mit phing toa d6 Oxy, cho (P): y=x’ va duong thing (D) :
y =mx+1. Xac dinh m d€ (D) cdt (P) tai hai diém phan biét A(X,,V,);B(Xg, Vg ) va:

a) (%, —1)° +(%, —1)° dat GTNN

b) D6 dai AB ngan nhat.

Hudéng dan giai
Ta c¢6 phuwong trinh hoanh d¢ giao diém caa (D) va (P):
X =mx+1le X2 —mx—1=0 (*)
Phuong trinh (*) c6 A=m*+4>0 vi moi m nén (*) ludn ¢6 hai nghiém phéan biét v4i moi
m, suy ra (D) ludn cét (P) tai hai diém phan biét A(X,,V,);B(Xg,Yg) trong d6 X,,X, 1a hai
nghiém ctia phwong trinh (¥).
Xy +Xg =M

Theo hé thtrc Vi-ét ta co: { _ 1

X, Xg
a) (X, —1)" +(%g —1)° = X2 —2x, +1+ X2 —2x, +1
=(XA+XB)2_2XAXB —2(Xp+X5)+2

=m?+2-2m+2=(m-1)" +3>3
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Dau “=" xay ra khi va chikhi m-1=0<m=1
Vay Min {(x, —1)" +(x ~1)’}=3 = m=1

b)Do ABe(D)=y,=mx,+1y, =mx; +1

AB =J(XA—XB)2 +(yA_yB)2 =\/(XA_XB)2 +(mXA_mXB)2
=\/(XA —Xg ) (m2 +1) = \/|:(XA +%g ) —4xAxB}(m2 +1)
- \/(mz +4)(m*+1) 2/41=2

Dau “=" xay ra < m=0

Vay d6 dai doan thang AB ngan nhat khi va chi khi m = 0.

*Thi du 5. Cho (P): y=-x" va duong thang (D) c6 hé s8 goc la a di qua diém M (-1;,-2)
a) Chttng minh rdng véi moi gia tri ctia a thi (D) ludn cat (P) tai hai diém phan biét A va B

b) Xac dinh a d€ A,B nam vé hai phia truc tung.

Hudng dan giai
a) Phuong trinh duwong thang (D) c6 hé s6 goc 1a a va di qua diém M (-1 -2) la:
y=ax+a—2
Phuong trinh hoanh do giao diém cua (D) va (P) la:
X =ax+a-2< X +ax+a—-2=0 *)

Phuong trinh (*) ¢6 A=a’-4a+8=(a— 2)2 +4>0 v6i moi a, suy ra phuong trinh (*) ludn
c6 hai nghiém phan biét véi moi a. Do d6 (D) ludn cat (P) tai hai diém phan biét A va B.

¢) D& (D) cat (P) tai hai di€m A va B ndm vé hai phia truc tung thi phuwong trinh hoanh

do giao diém phai c6 hai nghiém trai ddu < a-2<0<a<2.

XVI. UNG DUNG CUA PINH LY VI-ET TRONG CAC BAI TOAN HINH HOC:

Ta da biét mot trong nhitng phuwong phép giai cac bai toan hinh hoc 1a “phwong phép dai
s0”, phuong phap nay van dung rat ¢ hiéu qua trong cac dang bai tap tinh d¢ dai doan
thdng, mot s6 bai toan cuec tri hinh hoc. Két hop véi dinh 1y Vi-ét sé& cho ta nhiing 16 giai

hay va thu vi.

*Thi du 5. Cho AABC c6 B=90°, dwong cao BH =3cm, AC =7cm. Tinh AB,BC.
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Hudng dan giai

Cach 1: Ta tim AB, BC thong qua tim AH, HC

. |AH+HC=AC=7
Tac ) = AH,HC
AH.HC =BH* =9

la nghiém ctia phuong trinh: x* —7x+9=0.

Cach 2: Ta tim tryc ti€p AB,BC dwa vao dinh ly Pitago va B
Vi-ét: Ta c6 AB?+BC? = AC? <> (AB+BC)’ —2AB.BC <> (AB+BC)’ —2AC.BH =49
= (AB+BC)’ =49+42=91=> AB+BC =+/91

Ma AB.BC = AC.BH =21, Suy ra AB, BC 1 nghiém ctia phuong trinh x* —\/91x+21=0, tir
do ta sé tim duwoc AB,BC.

*Thi du 5. Cho tam giac déu ABC, trén cac doan thang BC,CA, AB Ian luot 18y cac diém
I,J,K sao cho K khong trung véi A, B va ZIKJ =60°.

. oy AB?
Chiing minh rang AJ.BI < 1

Hudng dan giai
Ta c6: ZIKI = ZBAC + LZAJK ( géc ngoai tai dinh K caa AAJK)
Ma £IKB = ~ZJKI + ZIKB (Vi ZBAC = £JKB =60°)
= ZAJK = ZBKI
Vay ABKI dong dang vdi AAJK 7

— Bl _BK jay AJBI=AKBK.
AK A

Dt AK =x, BK =X, (X%, >0) ta co: A
AB =X +X,=a (khong doi)
Va AK.BK =m(m>0)

Do d6 X, %, la nghiém ctia phuong trinh x> —ax+m=0

2
Phwong trinh nay phai c6 nghiém nén A=a’-4m>0< m< %

2 2
Vay BI.AJ = AK.BK s%: AB”
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AL _rs 2 a 7 h N »
Dau “=" xayra & X, =X, = 5 tac K 1a trung diém cta AB.

*Thi du 5. Cho hinh vuéng ABCD c6 canh la a va hai diém M, N theo tht ty chuyén
dong trén canh BC va CD sao cho ZMAN =45, Tim GTNN va GTLN ctia dién tich tam
giac AMN.

Hudéng dan giai

bat MB=u;ND=v(0<u;v<a).

Ta co: SAMN =SABCD_SABM _SADN_SCMN E B U M C
1 1 1 1

—a’—Zau—-=-av—-=(a-u)(a-v)==(a?-uv 1

Sau-sav-o(a-u)(a-v)=(a’-w) O

Trén tia d6i cta tia BM 1ay diém E sao cho BE=ND =v
AE = AN
ZEBA=ZDAN

Ta co AABEzAADN(g—g):{
— /EAM = Z/EAB + /BAM = /BAM + ~/DAN = 45° = /MAN

= AAME = AAMN(c.gc) = MN =ME =u+Vv

ACMN c6 MN?=CM? +CN? <:>(u+v)2 =(a—u)2+(a—v)2 <a(u+v)=a’-uv

v \ . t
bat t=a’*—uv, tir (1) ta cd S, &

Do d6 tim GTLN va GTNN cua S,,,, la tim GTLN, GTNN cua t

. |u+v=t
Ta co: 5
uv=a“—at
= U,V la nghiém ctia phwong trinh X*-tX +a*—at=0 ™

Phuong trinh (*) c6 nghiém < A=t*+4at’*-a*>0<t> Za(\/i—l) (vit>0)

Khi t=2a(/2-1) thi phurong trinh (*) c6 nghiém kép t, =t, =a(v2-1) = u=v=a(y2-1]
Do do Min t :2a(\/§—1)<:>u:v:a(\/§—1).

Mit khacta co: at=a’~uv<a® (viu,v>0) =t<a

Khi t =a, phuong trinh (*) c6 hai nghiém phan biét t, =a;t, =0 = B

2

Vay Max t =a < maxS,,,, :a? khi M =B,N =C hoic M=C,N=D.
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C. BAI TAP VAN DUNG TONG HOP
Céau 1. Cho ba s8 thue dwong phan biét &,b,C thoa a+b +¢ =3 . Xét ba phurong trinh bac hai
4x* +4ax+b=0,4x* +4bx +c=0,4x> +4cx+a =0 . Chitng minh rang trong ba phurong trinh
trén ¢6 it nhat mot phuong trinh cd nghiém va c6 it nhat mét phuong trinh vo nghiém.
(Chuyén Da Nang nam 2019-2020)
Cau 2. Trong mit phang toa dd Oxy, cho duong thang d:y =2mx+m+2 (M 1a tham sd)
va parabol (P):y= 2x°. Chitng minh v6i moi gid trj cia M thi d ludn cit (P) tai hai
diém phan biét c6 hoanh d6 X, X, . Tim M sao cho X} —6x; —=x,x, =0
(Chuyén Dién Bién 2019-2020)
Cau 3. Cho phuong trinh x* —2mx +m—4 (1) (m la tham s8).
a) Chting minh rang phutong trinh (1) ludn c6 hai nghiém phan biét véi moi gia tri ctia m.
b) Vi gia tri nao cia m thi phwong trinh (1) c6 hai nghiém X, ; X, thoa man:
i
=—+
2

2
2

x
x

X, +X

1 2

X

X
(Chuyén Tuyén Quang 2019-2020)

Cau 4. Cho phwong trinh x2 + 4x — m = 0 (1) (m la tham s8). Tim cac gia tri cua m d€ phuong

trinh (1) ¢6 hai nghiém phan biét x1, x> thoa man [i + i](xf +%,7) =4(m+2)
X X%

(Chuyén Hai Phong 2019-2020)
Cau 5. Cho hai s6 thiee m,n khac 0 thoa man 1,11
m n 2
Chitng minh rang phuong trinh (X2 + mx + n)(X2 +nx + m) =0 ludn c6 nghiém
(Chuyén Binh Dinh niam 2019-2020)
Cau 6. Cho phuong trinh x* — (m + 2)x +3m-3=0 (1) v6i m la tham so.
Tim cdc gia tri cia m dé phuong trinh 1 c6 hai nghiém dwong phan biét z,z,sao cho
z,,7, 1a 46 dai hai canh gdc vudng ctia modt tam gidc vudng véi canh huyén c6 d6 dai bang
5
(Chuyén Binh Phwoc nam 2019-2020)

Cau 7. Cho hai ham s8 y=x" va y = (m—l)x—l (vdi m 1a tham s6) ¢6 d6 thi [an luot la

P va d.Tim m d€ P cit d tai hai diém phan biét A(x;;y,), B(x,;y,) sao cho

v -y =18(x ).
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(Chuyén Bic Ninh nim 2019-2020)
Cau 8. Cho parabol (P):y=2ax’(a>0) va duong thing d:y=4x—2a°. Tim a d& d cét

2 A - A /4 \ A 8 1 ./ .
(P) tai hai diém phan biét M, N c6 hoanh d¢ x,,,X, sao cho K = + dat gia tri
Xy Xy 2Xy Xy

nho nhat.

(Chuyén Binh Dwong nam 2019-2020)
Cau 9. Cho phuong trinh X* —mx+m-1=0
a) Tim m d€ phuong trinh c6 hai nghiém duong phan biét

4x,X, +6
X+ X5 +2(1+ X,X,)

b) Tim m d€ phuwong trinh c6 hai nghiém xi, x2 thoa man biéu thiec A=

dat gid tri nho nhat
(Chuyén Son La nam 2019-2020)
Cau 10. Cho phuong trinh 2018x* —(m —2019)x—2020 =0 (m la tham s8). Tim m dé&

phuong trinh c6 hai nghiém X;, X, thoa man: y[x,* + 2019 —x, =4/x;> +2019 +Xx,
(Chuyén Bac Lwu nam 2019-2020)
Cau 11. Cho cac s6 thuc a,b théa man a+b>2 . Chiing minh phuong trinh
ax? +bx—2a+2=0 ludn c6 nghiém.
(Chuyén Viing Tau nam 2019-2020)(dé 32)
Cau 12. Cho phuong trinh X* +2(m—2)x—m?-5=0 (v&i m 1a tham s0).
a) Giai phuong trinh véi m=0.
b) Tim tat ca cac gia tri ctia tham s6 m d€ phuong trinh c¢6 hai nghiém phéan biét
X, X, (gia st X, <X,) thoa man |x|—|x, +1=5.
(Chuyén Nam Dinh ndm 2019-2020)
Céu 13. Cho phuong trinh (dn X, tham s§ m): X*—(2m+1)x-12=0. (1)

a) V6i cac gid tri ndo ctia s& thue M thi phuong trinh (1) ¢6 hai nghiém phan biét x,,x, sao cho

X + X, —2XX, =257

b) Tim t4t ca cac gid tri ctia s6 thec M dé phuong trinh (1) c6 hai nghiém phan biét x,,x, thoa

man X —X; —7(2m+1)=0.
(Chuyén PTNK H6 Chi Minh nam 2019-2020)
Cau 14. Cho phuong trinh z' +3z* —ma® + 9z +9 =0
(Chuyén Phan Bgi Chdu Niam 2016-2017)
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a) V6i m = —2. Khi d6 phuwong trinh da cho tré thanh z* + 32° +22° + 92+ 9 =0

b) Tim tat ca cac gid tri cia m d€ phuong trinh da cho c6 it nhat mot nghiém dwong.

Cau 15. Trong mit phang Oxy cho parabol (P) : y = ma*(m > 0) va duong thang

(d):y =2z —m>.

a) Tim m d€ (d) cét (P) tai hai dim phan biét A va B. Khi d6 chitng minh rang A va B cling
nam vé mot phia ctia truc tung

b) V6i m tim dwoc ¢ cau a. Goi z,;z,, theo thit tir 1a hoanh do cac diém A va B. Tim cac gia

2 1

tri m dé biéu thitc K =
z, +x, 4scAscB +1

dat gid tri nho nhat.

(Chuyén Quéc Hoc Hué nam 2016-2017)
Cau 16. Cho da thtic f z = 2® +bx + c. Biét b va cla cdché sd duwong va f = ¢ nghiém.
Chttng minh rﬁlng f2> 93/; .

(Chuyén Ba Ria Viing Tau nam 2016-2017)

Cau 17. Cho ham s6 y = 22°.
a)Vé dothi P ctia ham s6 (Hoc sinh ti vé hinh).

b) Tim m d¢& duong thang d:y =2mz —2 cat P tai hai diém phan biét c6 hoanh d6 = ;z,

sao cho biéu thite M = z, + =z, ' 7 T, +z, ’ izl —6 z, + =z, z)z; +90 dat gid tri nho
nhat.
(Chuyén tinh Bic Ninh nim 2016-2017)

Cau 18. Cho bon s6 thuc a, b, ¢, d khéc 0 thoa man cac diéu kién a, b la hai nghiém ctia
phwong trinh z° —10cz —11d=0 va ¢ d ld hai nghiém cta phuong trinh
2? —10az —11b = 0. Tinh gi4 tri ctia biéu thiec S =a +b+c+d.

(Chuyén Bdc Ninh vong 2 nim 2016-2017)
Cau 19. Cho phuong trinh 2° —2 m —1 z +2m — 6 = 0(m 1a s6 thuc). Tim t4t ca cdc gia
tri cia m dé phuong trinh da cho c6 hai nghiém phan biét z;z, thoa man diéu kién

zf +2x, +2m—5 xj +2x, +2m—5 =—15

(Chuyén Ha Nam ndm 2016-2017)
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z+1 2* +mz+2m+14
Cau 20. Cho phuong trinh = 0.

N

a) Giai phwong trinh trén khi m = —8.

b) Tim m dé€ phwong trinh c6 hai nghiém z;z, thoa man

JE A mAla, +m 14 =3 o
(Chuyén PTNK H6 Chi Minh nam 2016-2017)
Cau 21. Tim a >1 d€ phuong trinh az” + 1—2a x+1—a =0 ¢ hai nghiém phén biét
z,;7, thoa man diéu kién z; —ax, =a* —a —1.
(Chuyén PTNK TP. H6 Chi Minh nam 2016-2017 Vong 2)
Cau 22. Gia stt phuong trinh bac hai 2> +mz +n+1=0 c6 hai nghiém nguyén dwong.
Chting minh rang m” + n” 1a hop s6.
(Chuyén Binh Dwong 2016-2017)
Cau 23. Cho phuong trinh z° — 2mz +m’® — 4m — 3 = 0(m la tham s8). Tim céc gia tri cta
m d€ phuong trinh ¢6 hai nghiém z;z, sao cho biéu thie T' = 2} + 27 — 2z, dat gia tri
nho nhat.
(Chuyén Binh Phuwéc 2016-2017)
Cau 24.
Cho phuwong trinh z° —2 2m +1 z+m’ +8 =0 (m 1a tham s8). Tim m dé€ phuong
trinh c6 hai nghiém phan biét z;z, théa man
l— dm+1 gz, —1—777,2“1:22 — 4m+1 z, +m’| =25,
(Chuyén Quang Binh nam 2016-2017)
Céau 25. Cho phuong trinh 2> —2 m—1 z—2m+5=0 (véi m la tham s8). Tim m d€
phuong trinh ¢6 hai nghiém z,z, sao cho =, 4z, +2r2, =26.
(Chuyén Long An ndm 2016-2017)
Cau 26. Cho phuwong trinh z° + ax +b = 0 c6 hai nghiém nguyén dwong biét a, b 1a hai s6
thoa man 5a + b = 22. Tim hai nghiém d¢.
(Chuyén Qudng Ngai 2016-2017)
Cau 27. Cho phuong trinh z° —z +b =0 ¢6 cdc nghiém z;z, va phuong trinh
2* — 97z +a =0 ¢ cdc nghiém 1a z;z, . Tim gid tri clia a.

(Chuyén Hai Phong 2016-2017)
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Cau 28. Trong mit phang toa dd Oxy, cho Parabol (P): y =2* va dwong thing (d):
y = 2x + 2m + 8 (véi m la tham s0).
(Chuyén Thdi Binh niam 2017-2018)
Cau 29. Cho a, b 1a hai s& thuee bat ky, chitng minh ¢4 it nhat mét trong hai phuong trinh
an x sau vO nghiém:
2’ +2az +2a° —b +1=0
2?4 2bz + 30> —ab =0
(Chuyén Thdi Binh nam 2017-2018 Vong 2)
Cau 30. Cho phuong trinh x> =2 m +3 x+2m +5 =0 (x 1a an s6). X4c dinh tat ca cic

gia tri cua tham s6 m deé phuong trinh c6 hai nghiém dwong phan biét z;z, théa man

14
o
(Chuyén Qudc Hoc Hué nim 2017-2018)
Cau 31. Cho phuong trinh z° —2 m —1 2+ 2m* —3m +1 =0, trong d6 m 1a tham s3, =
la an so.
a) Tim tat ca cac gia tri cia m d€ phuong trinh cé nghiém.
b) Gia st phuong trinh da cho cé hai nghiém la =z, z,. Chtng minh ring
|:1c1 +z, + §§.
(Chuyén Vinh Phiic nam 2017-2018)
Cau 32. Cho da thitc f x =2~ 2 m+2 x+6m+1(m 1a tham s6). Bang cach dit
r=1t+2.Hay tinh f z theo t va tim diéu kién cia m d€ phuong trinh f z =0 6 hai
nghiém I6n hon 2.
(Chuyén Binh Dinh 2017-2018)
Cau 33. Cho parabol P : y =2’ va duong thang d : y = —2az — 4a (v6i a la tham s

(Chuyén DHSP Ha N¢i 2017-2018)
a) Tim toa d¢ giao diém ciia d va P khia= —%

b) Tim t4t ca cac gid tri ctia a d€ duwong thang d cat P tai hai diém phan biét c6 hoanh

do z,;x, théa man |x1| + |x2| =3
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Bai 34. Goi z;z,la hai nghiém ctia phuong trinh 2° — z —5 = 0. Lap phuong trinh bac hai
nhan hai nghiém la 2z, 4z, va z, + 2x,.
(Chuyén Dbng Nai nam 2017-2018)

4 3
T 4z

Cau 35. Tim m d€ phuong trinh sau c6 4 nghiém phan biét: 2* + 3mz + 2m* =
(Chuyén Phii Tho nam 2017-2018)
Cau 36. Cho phuong trinh z° —2 m—1 z +m”* —3 = 0(x 1a &n va m 1a tham s6). Tim céc
gia tri cia m d€ phuong trinh ¢6 hai nghiém z;z, théa man 7 + 4z, + 2z, —2mz, =1.
(Chuyén Binh Phuwéc nam 2017-2018)
Cau 37 . (Chuyén PTNK H6 Chi Minh nam 2017-2018)

Cho phuong trinh = +m " 5a4+m +6=0 1.
a) Chitng minh rang phuwong trinh 1 ¢4 hai nghiém phan biét 52, vOi moi s6 thire m.

b) Biét z, < z,, tim m sao cho z, <1 va x12+2x2 =2m-—1.

Cau 38. (Chuyén PTNK H6 Chi Minh ndam 2017-2018 vong 2)
Cho phuwong trinh 2° =2 m+1 z+2m* +4m+1=0 1, v4i m la tham s0.
a) Tim m d€ phuong trinh 1 ¢4 hai nghiém phan biét z ;z,. Chirng minh rang

M<1.

b) Gia st hai nghiém z ;x, khac 0, chitng minh rang:

L+L222|m1|+|%|_

Cau 39. Cho phuong trinh x* +2mx—1—2m=0. Chttng minh rang phuong trinh luén c6
2X, X, +1
X} —2mx, +1—2m

hai nghiém x;X, véi moi m. Tim m dé P = dat gia tri nho nhat

(Chuyén Ha Tinh 2018-2019)
Cau 40. Cho phwong trinh: (M ~1)x* —2(2m—-3)x —5m+25 =0 (m la tham s&). Tim cac gia tri
m la s6 nguyén sao cho phuong trinh c6 nghiém 1a s6 htru ti.
(Chuyén Binh Dinh 2018-2019).
Cau 41. Cho phuong trinh x* —(2m+1)x+m?+1=0(1) (x1a &n sd)

a) Tim m dé€ phuong trinh ¢ 2 nghiém phan biét
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b) Goi X;X,1a 2 nghiém phan biét ctia (1). Tim md& x;; X, thoa man (x —x,)° =%,
(Chuyén Ca Mau 2018-2019)
Cau 42. Tim céc gia tri cia m dé d6 thi ham s§ y=x* va y=x-m cit nhau tai hai diém
phan biét A(x;Y;),B(%,;¥,)sao cho (x —x,) +(y, -y, ) =162
(Chuyén Hung Yén 2018-2019)
Cau 43. Cho da thite f(x) = x> —2x>+(@1-m)x+m.
1) Khi m=2, hay phan tich da thtc f (x) thanh nhan t.
2) Tim tat ca cac gid tri cua tham s6 m dé€ phuong trinh f(x)=0 c6 ba nghiém phéan biét
X, X,, X, thoa man X2 +x; + x5 <4.
(Chuyén Dak —Lik 2018-2019)
Céau 44. Cho phuong trinh x* —(2m+3)x+3m+1=0(mla tham sd)
a) Tim tat ca cac s6 thywe m dé€ phuwong trinh da cho ¢6 hai nghiém x;; X, thoa man diéu
kién X' +X; —xX, =7
b) Tim tt ca cac sd nguyén m d€ phuong trinh da cho c6 nghiém nguyén
(Chuyén Dai hoc Vinh nam 2018-2019)
Cau 45.

Goi X;X,1a nghiém ctia phuwrong trinh x* —2(m-1)x+2m—6=0. Tim t4t ca cac gia tri cia m

2 2
nguyén duong dé€ A= [X%J + (%} o gia tri nguyén.
(Chuyén Binh Dwong 2018-2019)
Cau 46. Cho phuong trinh x* —mx+2m—3=0(x1a &n s, mla tham s8). Tim m dé phuong
trinh ¢6 hai nghiém trai ddu ma nghiém am c6 gia tri tuyét d6i 16n hon nghiém duwong.
(Chuyén Lam Dong 2018-2019)
Cau 47. Cho phuong trinh x* —x+3m-11=0(2)
a) Voi gia tri nao cua m thi phurong trinh (1) c6 nghiém kép ? Tim nghiém do
b) Tim m d€ phuwong trinh (1) ¢6 hai nghiém phan biét x;; X, sao cho
2017x, +2018x, = 2019
(Chuyén PTNK H6 Chi Minh 2018-2019)
Cau 48. Tim tham s6 m d€ phuwong trinh X* —2(m+1)x+m*=0
a) Co hai nghiém phan biét duwong
b) C6 hainghiém X, # X, thda man : (x,—m)”+x, =3m

(Chuyén Tuyén Quang 2018-2019)
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Cau 49. Cho phuong trinh: x* +ax+b=0vdi x 1a 4n, a, b 1a tham s6. Tim a, b sao cho
. . | X=X%X=5
phuong trinh cé nghiém thoa man { xS =35
(Chuyén Bic Ninh nim 2018-2019)
Cau 50. (Chuyén Vinh Long 2018-2019)
Cho phuong trinh X* +(2m—-3)x—m?-1=0 (1) (x la&nsd, m la tham sG)
a) Chting to rang phuong trinh (1) c6 hai nghiém phan biét véi moi gid tri ciia m.
b) Gia st X, X, la hai nghiém cua phwong trinh (1). Tim m d€ phuong trinh ¢6 hai nghiém
phan biét X, <X, thoa man |x|—|x,| =3.
Cau 51. Cho phwong trinh: x> —m?x+m+1=0 (1), m 1a tham s6. Tim t4t ca c4c s8 ty nhién
m dé€ phuong trinh (1) ¢6 nghiém nguyén.
(Chuyén Dién Bién 2018-2019)
Cau 52. Chting minh rang phuwong trinh (aX2 + 2bx + C)(bx2 + 2CX + a)(CX2 + 2ax+ b) =0
ludn c6 nghiém véi moi s6 thuce a,b,c
(Chuyén Pa Nang 2018-2019)
Cau 53. Cho ala s6 nguyén duong. Biét 3 nghiém X, < X, < X, ctia phuong trinh:
x°—3x*+(2—-a)x+a=0
a) CMR: Biéu thirc A c6 gia tri khong d6i: A=4(X +X,) =X +X; +X;
b) Dit S, =X +X; +X; . CMR: S 1a s6 nguyén 1é v4i moi s6 n tw nhién
(Chuyén Phii Tho 2018-2019)
Cau 54. Tim tat ca cac gia tri nguyén m dé€ phuong trinh: x* —3x+m—4=0c4 nghiém thoa
4+ %

2

la s6 nguyén.

(Chuyén Lao Cai 2018-2019)

Cau 55. V6i a,b,c 1a dd dai ba canh ctia tam gidc. Chiing minh rang phuong trinh sau
ludn c6 nghiém: (b” +c* —a®)x* —4bcx + (b* +c* —a®) =0.
(Chuyén Tra Vinh 2018-2019)
Cau 56. Cho cac s6 a;b;c thoa man diéu kién a+2b+5¢ = 0. Chitng minh phuwong trinh
ax’ +bx + ¢ = 0c6 nghiém
(Chuyén Thai Binh nam 2018-2019)

THCS.TOANMATH.com TAI LIEU TOAN HOC




HUONG DAN GIAI

Cau 1Khong mat tinh tong quat ta c6 thé gia st a>b >c>0.
Tra+b+c=3thi = a>1>c>0.
Ba phuong trinh da cho an lwot ¢6 cac biét s6 A" 1a:
A, =4a’—4b ; A,=4b’ —4c ;A,=4c’ —4a
Suyra A, <0 (vi ¢*<l<a )= phuong trinh 4X* +4cX+a =0 vé nghiém
Vva A >4a’*—4a>0 (via>bvaa>1) = phuong trinh 4X* +4ax+b=0 c6 nghiém.
Cau 2.
Phuong trinh hoanh d6 giao diém cua d va P la
20 =2mzr+m+2 & 22" —2mx—m—-2=0 *
2
Taco A'=m>—2 —m—2 = m+1 +3>0,VmeR
= d lubn cit P tai hai diém phan biét

Goi z,,z, la hai nghiém cua (¥). Theo dinh ly Viet ta c6

- _—m—2
172 2
Theo gia thiét
=3X
xf—6x§—x1x2=0<:>(x1—3x2)(x1+2x2)=0<:>[x1 ?
X ==2X,
m
T, = —
THI: z, = 3x2 = 4 doddtachd
3m
T =—
4
m 3m —m—2 9 N A
—. = & 3m” +8m +16 = 0 (vO nghiém).
4 4 2
T, =—m ) )
TH2: z, = 22, = do do ta co
! 2 T, =2m
—2m2=_m_2¢)4m2—m—2:0@m:ﬂ

8
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Vay m = — la gid tri can tim.

Cau 3.

a) Phuong trinh: X* —2mx +m —4 (1)

Phuong trinh (1) la phuong trinh bac hai cua x c6:
2

A'=(—m) ~1(m-4)=m’-m+4

2

1 1

=>A=m-—— +—5>0 voi moi m
2 4

Vay phuong trinh (1) Iudn c6 hai nghiém phan biét véi moi m
b) V6i moi m phwrong trinh (1) ludn c6 hai nghiém phan biét X ; X, .
X, +X,=2m

Theo dinh li Vi-ét, ta co:
XX,=m-4

Ta lai co:
2 X2 34 x3 (x +x)x2—xx +x2
| 5 X, +X, 1T M\ T M TR
X, +X,=—+—=&X +X,=—= X +X, =
X2 X1 XIXZ XIXZ
2 2 2
X, —X, X, +X (XI—XZ)
<:>(x1+x2)[ L1 2 2—1J=0<:>(X1+X2).—=0
XIXZ XIXZ
2
(x,—x,)

< X, +X, =0 hodc
X1X2

* TH1: X, +X,=0=2m=0<m=0
(x1 —X2)2 X, =X, A'=0
® TH2: —— & = (vO nghiém vi A'>0,Vm)
X X, XX, #0 XX, #0

Vay véi m =0 thi thi phuong trinh (1) c6 hai nghiém X ; X, thoa man:

>

2 2
Xl 2
X, +x,=—L4+-2

1 2
X2 Xl

Cau 4.
Phuong trinh da cho c6 hai nghiém phan biét

SA'=4+m>0<m> -4,
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Ap dung hé thite Vi-ét:
X +X, =—4
XX, =—m

4(16+2m)

gt < =4(m+2)(m=0)

om? =16 m=+4.
Két hop vdi diéu kién m>—4;m =0 ta dwoc m =4 thoa man.

Cau 5.

Tacéi+1:1<:>2(m+n): mn < 2(m+n)=mn
m n 2 2mn 2mn

ymx+n=0(1
Ta ¢6 (x2+mx+n)(x2+nx+m):0<:> X mxes &
X*+nx+m=0 (2)

Phuong trinh (1) 1a PT bac hai ¢c6 A, = m® — 4n

Phuong trinh (2) 1a PT bac hai ¢c6 A, =n®*—4m

Do dé A+ A, =m?—4n +n?—4m=m?+n’—4(m+n)=m?*+n?~2mn = (m-n)* >0
Suy ra trong A, va A, c6 it nhat mot s& 1én hon hodc bang 0.

Vay phuong trinh da cho ludn c6 nghiém

Cau 6.

Diéu kién d€ phwong trinh 1 c6 hai nghiém z, 2, thda man diéu kién bai toan la:

(A >0 m+2 —43m—3 >0
§>0 m+2>0

J <:><

P>0 3m—3>0

o b2 =25 |y gy " org =25

(m* —8m+16> 0 —
m>—2 m>—2

=3 =S =m=3
m+2°—-23m—3 =25 |m=>5 hoic m=-3

Vay m = 3 thoa man yéu cau bai toan.

Cau 7. Phuong trinh hoanh d¢ giao diémcuad va P laz’— m—12+1=0 1.
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P cit d tai hai diém phéan biétA z;y, , B 7y, khiva chikhi phwong trinh 1 ¢4 hai

nghiém phan biét = , z,

m>3

o A= m—12—4>0<:>|m—1|>2<:>
m < —1

(%)-

Ap dung DL Vi-éttaco o, +z, =m—1; za, = 1.
Tie gia thiétta co y, = 27 ,y, = 2 .
Khi do yf—y§:18 :cf’—x; @xf—:z:26:18 wf’—:cj & :z:f—x;’ scf’+:z:23—18 =0 2.
Doz =z,nén 2 <z +2) —18=0% z, +1, 3—3331332 z, +z, —18=0.
Do 4o,
m—1"—3m—-1-18=0¢ m—1-3 | m—1 +3 m—1 +6/=0 < m=4(t/m (*)).
Cau 8.
Phuong trinh hoanh d¢ ctia (P) va d la:
2ax’ =4x—2a’ < 2ax’ —4x+2a* =0 (*)
D& d cat (P) tai hai diém phan biét M, N thi (*) phai c6 hai nghiém phan biét , nghia la

A>0=(-4) -42a2a’ >0 =16-16a’ >0 =1-a’ >0 =(1-a)(1+a+a’)>0

1V 3
=(1-a)||a+>| +=|>0=0<a<l
4 4

Ngoai ra, ta co:

_4+416-16a° 1++41-@° o 24 16-16a° 1-1-a°

M 2.2a a N 2.2a a

1441-2° L1-vi-at 2
a a a

1+\1-a® 1-1-a°
—

a
BAPT Co-si
Ma K = 8 1 8 1 _ .17 2/4a.i=2\/§
Xy +Xy 2%, X%, 2 2a 2a 2a
a

Do d6 K dat gid tri nho nhat, ngia la

Xy T Xy =

2a

2%y, Xy = 2.

4a+2i=2\/§<:>8a2—4\/§a+1=0<:>a=g
a
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Vay a=—— thi thoa man yéu cau dé bai.

=%

Cau 9.

a) Phuong trinh X* —mx+m-1=0 ¢4 hai nghiém duwong phan biét khi va chi khi
A>0 [m’-4m+4>0

2
S>>0 m>0 @{(m—z) >o©{m¢0

m>1
P>0 m-1>0 m>1 i’
A 7. m i O \ \ ~ 4 . oA A oA
Vay voi {m 1 thi phuong trinh da cho c6 hai nghiém dwong phan biét
>

b) Vi A=(m-2)*>0 v6i moi m nén phuong trinh da cho ludn c6 hai nghiém phan biét xi,
X2
X +X,=m

Theo hé thtrc vi — ét ta co:
XX, =m-1

Khi do:
4x,X, +6 4x,X, +6 4x,X, +6
:xf+x22+2(1+x1x2):(x1+x2)2—2x1x2+2+2x1x2:(x1+x2)2+2
4m-1)+6 4m+2
T M2 mie2
< A(M* +2) =4m+2
o Am?—4m+2A-2=0 (1)

<= A

(1) c6 nghiém khi
A'20=4-A(A-2)20
< 2A*-2A-4<0
< (A+1)(A-2)<0
< -1<A<L2
Vay Min A =-1; khi d6
(1) & -m*-4m-4=0
< (M+2)°=0
om=-2
Vay voi m = -2 thi phuong trinh ¢ hai nghiém thoa man dé bai
Cau 10.

Do a,c <0 nén phuong trinh ludn c6 hai nghiém phan biét véi moi gia tri cia m. Ta co:

X2 +2019 —x, =[x, +2019 +X, .

= \/xf +2019 —\/xz2 +2019 =X, + X,
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PN X12 - Xz2
JX +2019 —/x,? +2019

=X, +X

X, +X,=0
=
X +2019 —/x,? +2019 =X, - X,

*Truong hop 1: X, +X, =0

< m-2019=0

< m=2019

* Truong hop 2: Khong xay ra do: \/m > |X1 ; \/m > |X2|
Vay m = 2019.

Cau 11.

, \ \ , SR 2
Néu a=0thib= 2 va do d6 phuong trinh c6 nghiém x = 5

Néu as= 0thi A=b*+8a(a-1)

+Néu {: ;2 —a(@a-1)20=A2>0 nén phuong trinh c6 nghiém
+NéuO<a<1thi

a+b>2=b>2-a>0=b’> 2-a " =A>(2-a)’+8a(a-1)=(3a-2)* >0

Nén phuong trinh cé nghiém

Vay phuong trinh da cho luén cé nghiém véi moi s thyc a,b thoa man a+b>2
Cau 12.

a) Vi m = 0, ta co phuong trinh:

X’ —4x-5=0

Giai phuong trinh dugc x, =-1,%x, =5

b) Phuwong trinh X* +2(m—2)x—m?-5=0

Tacéd ac=—-m’-5<0 Vm

= Phuong trinh ¢6 hai nghiém trai dau

Ma x, <X, =X <0<X,

=% ==x % +]=x,+1

Do do:

| =|% +Y=5<-x -X,-1=5< X +X, =—6

Lai c6: X, +X, =—2(Mm—2) (theo hé thirc Vi-ét)
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= -2(Mm-2)=-6<m=5

Vay m=5 la gi tri can tim.

Cau 13.

Phuong trinh (1) 1a phwong trinh bac hai an X c6 cac hé s8 twong tng a=1, b=—(2m+1) va
c=-12.Do a va C trai ddu nén phurong trinh (1) ludn c6 hai nghiém phan biét x,x, tri ddu

X +X, =2m+1
nhau. Theo Viet, ta co: .
XX, =-12
a) Do x +X,—2xX, =25 nén ta cé 2Mm+1+24=25, tkc m=0.
Vay c6 duy nhat mot gia tri M thdéa méan yéu cau nay la m=0.
b) Tacd X =X =(%+%)(X—%)=(2m+1)(x —X,). D6 d6, d€ théa man yéu cau déu bai thi ta
1
phai c6 (2m+1)(x —x,—-7)=0, tic m=-3 hodc x, —x, =7.

O truong hop thit hai, do X, +X, =2m+1 nénta cd x, =m+4 va x, =m-3.

Tt day, do XX, =—12 nén (Mm+4)(m-3)=-12, ttc m(m+1)=0. Suy ra m=0 hodc m=-1.
s , 1

Vay c6 ba gid tri M thdéa man yéu cau nay la m=0, m=-1va m=—§.

Cau 14.

a) Véi m = —2. Khi d6 phuong trinh da cho trd thanh z' + 32® +22° + 92 +9 =0

2 +4r+3=0 z=-—1

Hay ta dwoc z° +42+3 22 —z+3 =0=
y ’ 2 —r4+3=0

Tz =-3

b) Tim tat ca cac gia tri cia m d€ phuong trinh da cho c6 it nhat mot nghiém duong.

e Phan tich. Nhin vao phwong trinh ta thidy phwrong trinh cé bdc qud cao dé la bdc 4 va dé yéu ciu
cd cdc gid tri ctia m dé’ phwong trinh da cho co it nhdt mgt nghiém dwong nén ta cin dwa phirong
trinh vé phwrong trinh bic hai dé ap dung hé thirc Vi — ét. Ta chia phwong trinh di cho cho x* chii

diéu kien x = 0, khi do ta dwoc x2+3x—m+g+%20@x2+%+3[m+§]—m:0 *
r oz x x

Dt x+§=t=>x2 +%=t2 — 6. Khi d6é phuwong trinh * tré thanh t* +3t —m —6 =0
T T

Dén ddy chi cin dp dung dinh ly Vi — et la diwegc. Ta c6 10i gidi nhw sau.

e Loi giai.

+ Xét z =0, ta thdy khong théa man nén z = 0 khong phai 1a nghiém cta phuong trinh.
+ Xét z = 0. Khi d6 phuong trinh da cho twong duong voi

THCS.TOANMATH.com TAI LIEU TOAN HOC




2 T

x2+3x—m+g+320©a¢2+%+3[m+§]—m20 *
r oz x

Dat x+§:t:>x2+%:t2—6.1<hidéphuongtrinh * trd thanh: t* +3t—m —6 =0.
x T

Xem phuong trinh trén 1a phuwong trinh an t véi m la tham s6. D€ phuong trinh da cho c6

it nhat mot nghiém dwong thi phwong trinh an t cling c6 it nhat mot nghiém dwong. Khi
d6 d€ phuong trinh dn t cd nghiém thi A=3"4+4 m+6 =4m+33>0 < m > _ng Ap

dung hé thiec Vi—et tacd ¢t +t, = 3 > 0. Do d6 phwong trinh c6 it nhat mot nghiém

duwong.
A —33 . N i N A "
Vay voi m > e thi phuong trinh c6 it nhat mot nghiém duwong.

Cau 15.

a) Tim m d€ (d) cat (P) tai hai diém phan biét A va B. Khi d6 chitng minh rang A va B cling
nam vé mot phia ctia truc tung

e Phdn tich. D& d cit P tgi hai diéim phdn bigt A va B thi phwong trinh ma® = 2x —m’ phdi
c6 hai nghiém phin biét. Chuyén phirong trinh trén vé phwong trinh bic hai dn x va di tim diéu
kién c6 nghiém cho phwong trinh. Ta c6 ma® =2z —m* & ma® — 2z +m’ =0

Khidé A=4—4m’m=4—4m’ >0&m’ <lem<1

2—\/4—m3.x 244—m?
2m 7

Khi d6 ta co hai nghiém ciia phwong trinh la x =

2m
D& chitng minh A va B ciing nam vé mot phia ciia truc tung thi ta cin chieng minh hai hoanh do
hai giao diém cung ddu hay chitng minh hai nghiém trén phdi cung diu. Khi do ta nghi dén viéc xét

tich hai nghiém

2 \4—m® 2+4—m? 4—4—|—m3_ﬂ
2m ) 2m

4m? 4
2—N4—m® 244—m?
2m ' 2m

Do m > 0 nén suy ra > 0. Dén day ta dwoc diéu phai chitrng minh.

o Loi gidi. D& duong thang d cat parabol P tai hai diém phan biét A va B thi phuong
trinh hoang do ma® = 2z — m’ phai c6 hai nghiém phén biét hay mz’ — 2z +m* =0 c6 hai
nghiém phan biét.

Khid6 A=4—4m’ m=4—4m’ >0 m’ <l m<l.

. s A C 1 2—\4-—m’ 24 N4 —m?
Khi d6 ta c6 hai nghiém ctia phuong trinh la m:Q—m; x:%
m m
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Xét tich hai nghiém trén ta co

9 Nd—m? 244 —m?
2m ) 2m

4m? 4

2—N4—m® 244 —m? _4—4+m3 _m
2m ’ 2m

Vi m >0 nén

> 0, do d6 hai nghiém trén cing dau.

Vay A va B cing ddu hay cling nam vé mot phia cta truc tung.
b) V6i m tim dwoc ¢ cau a. Goi z,;z,, theo thit tir 1a hoanh do cac diém A va B. Tim cac gia

tri m d& bidu thite K = — 2 4 —* dat gié tri nho nhit.
z,tz, 4drx,+1

e Phan tich va loi giai. Véi 0 < m <1, khi d6 phwong trinh hoang d6 c6 hai nghiém phan

biét cing ddu. Theo dinhly Vi-ettacd =, + 1z, = 3;ﬂcA.acB = m . Khi d6 thay vao biéu
m

thire K ta duwoc

2 1
K = + =m+
z, tz, 4drzx, +1 4dm +1
~ A A \ .7 . 2 A 2 1
Dén day can tim gid tri nhé nhat cia K = m + .
dm +1

Gia st K la gia tri nho nhat cta biéu thikc K, khi d6 phuwong trinh sau c6 nghiém

am?* + m+1
4dm +1

=K, & 4m’ +m+1=4Km+ K| & 4m’ +m 1-4K, +1-K, =0
Phuong trinh trén 1a phuwong trinh bac 2 an m nén d€ phuong trinh ¢6 nghiém thi

.
4

K <=
4

A>0e 1-4K, —441-K, >0 16K* + 8K, —15>0 <

Mat khacvi m > 0 nén K, > 0,do dosuyra K, >

>~ | w

Suy ra gia tri nho nhat ctia K 1a é,xé’yratai m + L _Sonm=t
4 dm+1 4

2 1

T, +w, 4xAxB +1

1 ? ./ . 2 A
Vay véi m = 1 thi biéu thic K = dat gid tri nho nhat.

Cau 16.

+Cach1.Tacd f z cbdnghiém nén A:b2—4020<:>b22«j;.
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Talaicd f2 =4+ +c>d+ae +c= Net+2 vave+2=+e+1+1>3¢e

2

Do db f 2 2[3{’/\/2] —9¥e.
+ Cach 2. Theo he thiec Vi-ettacé zv, =cva f v = 2 -2, 22—z,
Dobvac duongnén f z chicdnghiém am, suy ra z, <0;z, <0
béat z, = —p, 1, = —qthi p>0,g>0vapg=c.Tacd fz = z+p z+¢q ttr d6 dan
dén

F2=2+4p 24q =1+1+p 1+1+q >3Yp.3Yq = 9fpq = oV
Cau 17.
Phuong trinh hoanh d¢ giao diémctia d va P laz’—mz+1=0 1.
Duong thang d cit P tai hai di€m phan biét khi va chi khi

m > 2

A>0em’—4>0<
< =2

Ap dung dinh 1i Vi—et ta c6 T 4z, =mzy, =1.
2
M=m'"—1Tm*—6m+90= m* —18m*> +81 + m* —6m+9 = m> -9 + m—3220

Vay gid tri nho nhat ctia M 1a 0. Dau bang xay ra khi va chi khi m = 3.

Cau 18.

a+b=10c

Vi a, b 1a hai nghiém ctia 2> —10cx —11d = 0 nén theo hé thitc Vi — et ta cd { b 11d
ab = —

c+d=10a

Vic, d lahai nghiém ctia 2° —10ax — 116 = 0 nén theo hé thitc Vi-et ta c6 { d— _11b
cd = —

Tt cdché thitctréntaco 9 a+c =b+d=5=10 a+c

Cling ttt ab = —11d va cd = —11b nén ta cé ac =121.

Ma a 1a nghiém cta phuwong trinh 2° —10cz —11d =0 nén o’ —10ac —11d =0 va c la

nghiém ctia phuwong trinh z° —10az —116 = 0 nén ¢ —10ac —11b = 0. Ttr d6 duy ra
a’+c—20ac—11b+d =0& a+c © 22ac —99 at+c =0

a+c=-22

S adc —99 a4c —2662=0<
a-+c=121
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+Véia+c=-22=5=-220.
+Vbia+c=121= 5 =1210.

Cau 19. Xét phuwog trinh 2> —2 m—1 2 +2m —6 = 0 v4i m 1a tham sd.
P g

Tacd A =m’ —4m+7= m—2 +3>0 v6i moi m. Do d6 phwong trinh c6 nghiém véi
moi m.

o |7 e, =2 m—1
Theo hé thitrc Vi - et ta co
Tz, =2m—6

Tacdoz° -2 m—-1z+2m—-6=0< 2" -2 +2m—5=2mz +1.
Do z;z, la hai nghiém ctia phuong trinh nén ta c6 ta c6
ol +2x, +2m—5 x) +2x, +2m—5 =—15
< 2mr, +1 2mzx, +1 =—15<:>4m2x1x2+2m r +z, +1=-15
Két hop voi hé thic Vi - et ta duoc
4m* 2m—6 +4m m—1 +16=0<2m’ —5m* —m+4=0

3 41‘3+«E]
T4

4

s m—1 2m*> —3m —4 —O@me{l;

.3\/5.3%/5]
4 7 4 '

Vay cac gia tri thoa man yéu cau bai toan la m € [1,

Cau 20.
a) Gidi phuong trinh trén khi m = —8.
biéu kién xac dinh ctia phwong trinh 1a 2 > 0. Khi m = —8 phuong trinh da cho duoc
viét lai thanh

z+1 2°—8r—2

Jz

— 0o’ —8r—2=0cr=4+32

(Do z>0nén z+1>0)
Vay véi m = —8 thi phuong trinh c6 tap nghiém la S = 4 + 3v2;4 — 342

b) Tim m dé€ phwong trinh ¢6 hai nghiém z;z, thoa man

\/x§—|— m+1 x2+2m+14:3_@.

Phuong trinh da cho cé nghiém khi va chi khi phwong trinh z* + mz +2m +14 =0 c6

nghiém duong.
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D& phuong trinh da cho ¢6 hai nghiém dwong phan biét z;z, thi 2° + maz +2m+14 =0
phai c6 hai nghiém dwong phan biét z;z,. Diéu nay xay ra khi va chi khi
A=m’—42m+14 >0

S=x +z,=-m>0
P:xl.a:2:2m+14>0

Do z, la nghiém ctia phwong trinh ctiap huong trinh z° 4+ ma + 2m + 14 = 0 nén ta duoc
x§+mx2—|—2m—|—14=0¢)51:22+ m+1 1z, +2m+14 =z,
Tirdo taduoc \[z + m+ 1z, +2m+14 =3— 1 &5, =35, & o, +[5, =3
Binh phuong hai vé va két hop véi hé thic Vi — et ta dugc
oo +\5 =3 n+a,+2fnm =9 & —mt+m+14=9

m > —9 m > —9
<:>2»\/2m—|—14:m+9<:> 2N o S m=-—5H
42m414d = m+9°  |m*+10m+25=0

Th& m = —5 vao phuong trinh ta thdy thoa man. Vay m = —5 la gia tri can tim.
Cau 21.
biéu kién dé€ phuong trinh c6 hai nghiém phan biét la

A = 1—2a2—4a 1l—a =8m*> —8a+1>0.

Theo dinh li Vi-ettaco =, + 1z, =

suy ra az, +ax, =2a —1 hay ar, =2a —1—ax,.
a

Kéthop v6i z) —ax, = a’ —a—1 taduwoc 2} +ax, —2a+1=0a* —a—1.
Tir d6 suy ra ax, +a’z, —a’ —a* +2a=0.
Do z, la mt nghiém ctia phuwong trinh nén ta c6 az) + 1—2a z, +1—a = 0. Tir d6 ta cd

ax§+a2x2—a3—a2+2a — aa:j—l— 1—2a a:2+1—a =0

& d+2a—1z,=d"+a" —a+2
Do a >1 nén a” +2a —1> 0 nén tir phuong trinh trén ta duwoc z, = a —1.
Thé vao phuong trinh ax. + a’z, —a’ —a’ 4+ 2a = 0 ta duoc
a—12+a a—1 —a*—a+2=0<ac 13

Thtr lai vao phuong trinh da cho ta dugc a =1 va a = 3 thoa man yéu cau bai toan.

Cau 22.
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o Loi giai. Gia s o2, la hai nghiém nguyén dwong cta phwong trinh
2’ +mr+n+1=0.
Khi dé theo hé thirc Vi-et ta cé z, + 2, = —m;z,2, =n +1. Do d6 ta duoc

172

2 2
2 2 _ | B 2 2 2,2
m-+n" = T+, |+ 27 1 =1z, + 1, —|-2:1:1x2—|-x1x2 2x1x2+1

2 2 2 2
:$1$2+$1+x2+1: x1+1 IQ_'_]_
Do z;z, la hai nghiém nguyén dwong nén z, +1>2;z, +1>2.

Ttr d6 suy ra m*> + n’ 1a hop s6.
Cau 23.
Phuwong trinh da cho c6 nghiém z;z, khi va chi khi

A=m>—m>—4m—3 :4m+320<:>m2—%
Theo hé thitc Vi—et ta c6 2, + z, = 2m;zx, = m* —4m — 3.
Ta co T=a:f+x§—xla:2= J:1+a:22—3x1x2=4m2—3 m?> —4m—3 =m’> +12m +9

Hay ta dwgc T = m+6 —27

DomZ—§ nén m+62—§+6zgnénsuyra m+622gnén
4 4 4 16
2 9
T= m+6 —27>—.
16
N .9 . 3
Vay gia trinho nhat cua T la E/ dat dwoc tai m = 1
Cau 24.
Taco A =3m> +4m—-T= m—1 3m+7
m>1
Phwong trinh da cho c6 hai nghiém phan biét khi A’ = m—1 3m+7 >0« 7
m< ——

\ \ . LN 2 \ A A 7 . 4 xl + $2 = 4m + 2
Vi z;7, 1a hai nghiém ctia phuwong trinh nén theo he thitc Vi - et ta c6 )
r.x, =m +8

o — 4dm+1 x1+m2=a:1—8

2
) , . Khi d¢:
_— 4m +1 z, +m =x2—8

va
T

[:1:12— 4dm +1 l‘1+m2}.[l‘§— 4dm +1 :z:2—|—m2 =2 & 171—8 x2—8 =0
<z, —8 x +u1, +3l=0&m’ —-32m+31=0&mec 1;31
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Két hop véi diéu kién c6 nghiém cta phuong trinh ta dugc m = 31 thoa man yéu cau bai
toan.

Cau 25.

Taco a’ + b

Phuong trinh da cho c6 nghiém khi va chikhiA'>0 < m* —4 >0

r +z,=2m—2

Khi d6 theo dinh ly Vi —et ta ¢
rxr, =—2m+5

Do d6 ta dwoc =, + 7, + 272, =26 < 2m —2—4m +10 =26 < m = —9

Két hop vdi diéu kién c6 nghiém thi m = —9 thoa yéu can dé bai.

Cau 26.

Goi z,,z, », <z, lahainghiém nguyén duong ctia phuong trinh z* +ax +b=0. Ta c6

T, + T, = —0;7,.7. =1?0.Khi do

12

5 —r, —x, +x1, :22<:>x1x2—5:1: —5x2+25:47

1

ml—5=1
$2—5:47 €T =

@xl—S :1:2—5 =47 & &
1:51—5:—47

x2—5=—1

Khi d6 a = —58 va b = 312 thod man 5a + b = 22.
Va phuong trinh c6 nghiém la x, = 6;x, = 52

Cau 27.
Do z;, 1a cdc nghiém cua phuong trinh 2° — 2 +b =0 nén ta ¢6 {

Theo he thttc Vi-ettacd o, +z, = Lzz, =b

712

Do xf,x;l .
r, =97z, +a =0

1a cdc nghiém ctia phuong trinh 2° — 97z +a = 0 nén ta c6 (
2

Theo hé thiic Vi—ettac6 z; + 1z, =97;z/.2, =a

Ta co xf—|—x§= T+, 2—2x1x2=1—2(),t1‘1’désuyr.51 1-20>0<0b<

N | =

2
Laico o) +a) = 2* 427 —20a> = 1-2b —2° =20 —4b+1.

Ma theo trén ta ¢6 z, + z; = 97 nén ta duoc

20° —4b+1=97T b —20—-48=0<be —68 .
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Do b < % nén ta chon dwgc b = —6, hay ta c6 zz, = —6.

4

Tacba=2'a' = 22, =b'= —6 =6'=1206

Cau 28.
a) Khi m = —4, tim toa do giao diém ctia dwong thang (d) va Parabol (P) .
Xét phuong trinh hoanh d¢ giao difmcua P va d la
2° =2mz +2m+8 & 2° —2mx —2m —8 =0
Khi m = - 4, phuong trinh trén tro thanh 2* + 8z = 0 & z i 28
Véi x =0 thi y=0 va véi z =—8 thi y = 64
Vay khi m = — 4 thi toa d§ giao difmcua P va d la 0;0 va —8;64 .
b) Chttng minh duwong thang d va Parabol P ludn cat nhau tai hai diém phan biét c6
hoanh d¢ =z ;z,. Tim cac gia tri ciam dé x, +2x, = 2.
Xét phwong trinh hoan d6 giao diém 2> —2mz —2m —8 = 0.
Tacd A =m’ +2m+8= m+1 +7>0 voi moi m, do dé phuong trinh hoanh d¢ ludn
c6 2 nghiém phan biét. Suyra d va P taihai di€m phéan biét.

o ) T, +x,= 2m
Theo hé thirc Vi - et
T, = —2m — 8

Theo dé bai ta c6 z = 0.. Két hop vdi hé thiic Vi — et trén ta cd hé

1:1+x2=2m :L'1:2—2m
=

:v1+2x2=2 :v2:4m—2

Thay vao hé thitc z 2, = —2m — 8 ta duoc

2—2m 4m—2 =—-2m—8 & —4m’ +Tm+2=0
\ ey 1 \ 14 .7 . A \
Giai phwong trinh dwoc z = 0. Vay m € {2; - Z} la cac gia tri can tim.

Cau 29.

Dat cac phuong trinh da cho la
7’ +2az +2a° —b* +1=0(1)
z° + 2bx + 30> — ab = 0(2)
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D€ chiing minh ¢6 it nhat mot trong hai phuwong trinh an x sau vo nghiém thi thi ta
chitng minh mot trong hai biét thitc delta ctia phuwong trinh nhén gia tri am. Mudn vay ta

di tinh tong hai biét thitc delta cta hai hai phwong trinh nhan gia tri am. Ta c6
A=a—2-0+1=—0a+0 -1

A, =b"— 3b>—ab =—2b" +ab
Khi d6 ta dwoc A'l —|—A'2 =—a+b—-1-20"4+ab=—a*—b"—1+ab
Mit khéc d& thdy ring —2a* — 20" —2+2ab=— a—b —2—a* —b* <0
Do d6 ta duoc A, + A, < 0. Vay trong hai phuong trinh ton tai it nhdt mdt phuong trinh
vO nghiém.
Cau 30.

Phuong trinh x> =2 m+3 x+2m+5=0 cda+b+c=1-2m+3 +2m+5=0 nén

c6 2nghiém z, =Lz, =2m +5.

om45=1 |MmFE 2

Phuong trinh cé hai nghiém dwong phan biét khi o 45> 0 & e 5
2

——é 1 l@ 2m+5=32m+5=9 m=2
Foi o e e
Vay m = 2 théa man yéu cau bai toan.
Cau 31.
a)Phuong trinh da cho c6 nghiém khi va chi khi

A= m—1"— 2m>—3m+1 >0em’ —m<0&e&mm-—1 <0

m >0
m—1<0
0<m<1
m <0
& SIm<0 &©0<m<l1
m—1>0
m>1
m =10
m=1

Vay véi 0 <m <1 thi phuwong trinh da cho luén c6 nghiém.
b) Gida st phuong trinh da cho ¢4 hai nghiém 1a z,z,. Chtng minh rang

9
|:L‘1 +x2 +:L'1.’L'2 < - 8

e Loi giai. Phuong trinh da cho ludn c6 hai nghiém khi 0 <m <1.
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xl+x2:2 m—1

Theo hé thittc Vi — et ta co )
r.x, =2m" —3m+1

2
TacéP::v1+x2+:1:1.a:2|:|2m2—m—1|:2 m—l —2
4 16
1 13 1) 9
Taco0<m<le ——<m——=-<—-=m—=—| <=
4 4 4 4 16
9 1] 9 1
Suyra P =2|— —|m—=| | <=, ddu bang xay ra khi m = ~.
16 4 8 4
Cau 32.
Ta co

ht =ft42 = t42 —2m+2 t+2 +6m-+1
=t* 4+4t+4—2mt—4m —4t —8 +6m +1=t*> —2mt+2m — 3

Phuong trinh f z = 0 c6 hai nghiém 1én hon 2 khi va chi khi phwong trinh 2 ¢ =0 ¢6
hai nghiém duong

2
A>0 m-—1 +2>0
<SiP>0<1{2m—-3>0 (:)m>g
S>0 2m > 0

Vay véi m > g thi phuwong trinh f £ = 0 c6 hai nghiém 16n hon 2.
Cau 33.

. A . no , . ) 1
a) Tim toa d¢ giao diémcua d va P khia = ~3

Khi a = —% thi dwong thang d 6 phuong trinh y = z + 2.
Hoanh d¢ giao difm ctia d va P langhiém ctia phwong trinh
r=r4+21 —2-2=0&2¢€ —1;2
Tl d6 ta tim duoc toa d0 giao diémcta d va P la A —1;1 va B 24 .
b) Tim t4t ca cac gid tri ctia a d€ duwong thang d cat P tai hai diém phan biét c6 hoanh
do z,;x, théa man |x1| + |x2| =3

Xét phwong trinh hoanh dd ctia d va P la z° +2ax+4a =0
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Dé d va P catnhau tai hai diém phan biét thi phwong trinh hoanh dd phai c6 hai

nghiém phan biét .
L o ) a<0
Teddétacd A =a° " —4da=a a—4 >0=
a>4
:v1+sc2=—2a

Khi @6 theo hé thirc Vi —et ta co
vz, =4a

Ta co |x1|+|w2| =3 |x1|+|w2| ’ =9 1z +u, ’ — 2z, +2|x1z2| =9

Két hop véi hé thirc Vi - et ta duoc 40’ —8a + [8a| = 9.

1
+Véi a < 0 ta dugc 4a2—8a—|—|8a|=9(:)4a2—16a—9=0¢a=—5,thc’)améin
+Véi a > 4 ta duoc 4a® —8a+|8a| =9 4d" =9=a= ig,khéngthc’)amén.

Vay a = —% thda man yéu cau bai toan.
Bai 34.
Dé thdy phuong trinh 2° —z —5 = 0 ¢6 ac = —5 < 0 nén phuong trinh ludn c¢6 hai
nghiém z;x,.
Theo he thttc Vi-etta cd o, + 2, = Lz,.0, = =5
bat S= 2z +x, + z,+2z, =3 7, +1, =3 va
P= 2z +z, z +2x, =2 9312 —f—xj +5zx, =2z, +u, ’ +zx =-3
Khi d6 2z, + z, va z, + 2z, la hai nghiém ctia phuong trinh 2° — Sz + P = 0.
Ttr d6 ta c6 phuong trinh z° — 3z —3 = 0 nhan 2z, + z, va z, + 2z, lam nghiém.
Cau 35.

Bién d6i phuwong trinh da cho ta duoc

4 3
2+ 3mz +2m’ = vt S aAm® +6mr+22° —2t —2P =0

Gia st ton tai m d€ phuong trinh da c6 bén nghiém phan biét.

Khi d6 ta xem phuwong trinh 4m” + 6m +22” —z' — 2’ = 0 12 phuwong trinh bac hai an m.

, 2
Taco A =92° —4 22° —2* —2° =4z +42° +2° = 222 +2 > 0.
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—3x—|—2x2—|—x_x2—:1:

. s \ 7 . PPN m= 4 2 xQ—x—2m:O
Khi d6 phwong trinh c6 hai nghiém ) . <,
m_—3x—2x —r -1 —2z T +2x+2m=0
4 2

D& phurong trinh da cho c6 bdn nghiém phan biét thi méi phuwong trinh trén phai c6 hai

nghiém phan biét va cac nghiém cta hai phuong trinh phai khac nhau.

+ Phuong trinh 2° — 2 —2m = 0 ¢6 hai nghiém phan biétkhi A =1+8m >0 m < —é.

+ Phuong trinh #* + 22 +2m — 0 c6 hai nghiém phan biétkhi A — 4 —8m > 0 & m < %
Két hop hai két qua trén ta duoc hai phwong trinh trén cung c6 hai nghiém phan biét khi
m < ——.

+Goi z, 1a nghiém chung cta hai phwong trinh 2* —z —2m =0 va 2° + 2z +2m = 0.

2 _ 4m
2 —
T, +2x,+2m =0 T, —z,—2m =0 xg—x0—2m:0

2
Suyra |- 2| 1AM o 0o 16m —6m =0 < me o],
3 3 8
Do d6 d€ hai phuong trinh khong c¢6 nghiém chung thi m ¢ [0; %}

Vay véi m < —é thi phuong trinh da cho ¢6 bon nghiém phan biét.
Cau 36.
Phuong trinh da cho c6 nghiém khi va chikhi A = m—1 —m?+3>0< m<2.

. L |z e, =2m—1
Theo dinh li Vi —et ta ¢ )
r.x,=m —3

Do z, la nghiém cta phuong trinh da cho nén ta dugc z; —2 m—1 z, +m’ —3 =0 hay
ta dwoc
xf —2mx, = —2z, —m’ +3
Theo dé ra thita cd z + 4z, + 2z, —2maz, =1 suy ra 2’ —2mz, + 4z, +2z, =1.
Két hop véi o —2ma, = —2z, —m’ + 3 ta duoc

—2xl—m2—|—3+4xl+2x2=1(:>2 r, +z, —m*4+2=0
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Két hop voi hé thie Vi - et ta duoc
Am—1-m*+2=0m’ —4dm+2=0cm=2++2.
Két hop vdi diéu kién c6 nghiém cua phwong trinh ta dwoc m =2 — \/5 la gia tri can tim.
Cau 37.
a) Chttng minh rang phuong trinh 1 ¢4 hai nghiém phan biét z;z, véi moi sd thuc m.
2 2
Tinh giac tri ctia biéu thite S = z, +m + z,+m +5 z +z, +2m .
Dit y = 2 +m, khi d6 phuong trinh 1 tréothanh > —5y+6=0<y € 2,3 .

T+m=2 r=2—m

Do do ta duwoc &
rT+m=3

r=3—-m

Dé thdy 2 —m = 3 —m véi moi m nén phuong trinh 1 ludn c6 hai nghiém phan biét.
Phuong trinh 1 ¢6 hai nghiém z;z, tuong ting v6i phuong trinh y* — 5y + 6 = 0 ¢6 hai
nghiémla y =2 va y, = 3. Khidé ta co

2 2 2 2 2 2
S=x+m + x,+m +5x+x,+2m =y +y, +5y +ty, =2°+3 +52+3 =38

b) Biét z, < z,, tim m sao cho x2<1vé1x12+2x2:2 m—1.
Doz <z, nénz =2—mijz,=3-m.Tacd 2, <13 -—m<1lsm>2.
P42, =2m—1 2-m +23-m =2m—1
em’—4dm+44+6—-2m=2m—-2m’ —8m+12=0<me 2;6

Két hop voi diéu kién m > 2 ta dwoc m = 6 la gia tri can tim.
Cau 38.
a) Tim m d€ phwong trinh 1 c6 hai nghiém phan biét z ;z,. Chitng minh rang

Z, -I-!L’2

Tacd A = m+1 —2m® —dm—1=m?+2m-+1—2m* —dm —1 = —m* —2m.
Phuwong trinh 1 c6 hai nghiém phan biét =z ;z,khi va chi khi
A>0-m?—2m>0e mt+l <l —l<amtlale —2<m<0

Khi d6 theo hé thiic Vi—ettacd z, +z, =2 m+1 22, =2m’ +4m +1.
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Ta co —1<m—|—1<1<:>|m—|—1|<1nén h ot =|m+1|<1

b) Gia st hai nghiém ;2 khac 0, chting minh réng; ﬁ + ﬁ >2> |a:1| + |a:2|

Vi —1<m+1<1(:)|m+1|<1néntad1roc

“1<2m41 —1<1=-1<2m’ +4m+1<1= || <1

Dodé —— + - so| 1 So Mitkhactacs

Jal =l -

|ac1|+|x2| ’ ::cf —|—x22 +2|m1x2|=[2 m—+1 r —22m’ +4m+1 —|—2|3;1x2|
:2—1—2|a:1x2|24

+1a,|.
O
Cau 39.

A'=m*+2m+1= (m+1)220

Suyra| |+|:1:|>2 Vay ta co

Ta co nén phuong trinh luén c6 hai nghiém véi moi m
X, + X, =—=2m

Theo dinh ly Vi et ta co: {X1X2 =_2m-1

. p_ 2X,X, +1
X, +(X +X%,) X, +1-2m
2X,X, +1
P= 1
(X +X%,) —XX,—2m
_—4m-1 -4m-1 1.1
CAm® 42 4AmP 42
2m-1)°
4dme + 2
Vay gia tri nho nhat caa P 1a -1 dat tai m =0,5.
Cau 40.

Phuwong trinh: (M-1)x* —2(2m-3)x-5m+25=0  (3)
Co A'=[—(2m —3)]2 —(M-=1)(-5)(m—-5) =9m* —42m+34 = (3m—7)* 15

(3) c6 nghiém htru ti véi m e Zkhi va chi khi A'chinh phuong, suy ra:
(Bm-7)>-15=n° (ne€Z)
SBm-7-n)Bm-7+n)=15 (mneZ) 4)
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Phuong trinh (4) trong duong vdi 8 hé phurong trinh:

3m-7-n=-15 IM-7-n=-1 3m-7-n=-5
(4.1), 4.2), (4.3),
3Im-7+n=-1 3Mm-7+n=-15 3IM-7+n=-3

{Sm -7-n=-3
(4.4)

AIm-7+n=-5

4.7),

3m-7-n=15 (45) Am-7-n=1 (4.6) 3AmM-7-n=3
3m-7+n=1 ’ 3m-7+n=15 ' 3m-7+n=5

{3m—7—n =5
(4.8)

3m-7+n=3
Giai 8 hé trén, suy ra hé phwong trinh (3) c6 nghiém httu ti khi: m =1 hodcm=>5

Cau 41. . . . , N NN
a) bé phuong trinh da cho c6 2 nghiém phan biét thi

A>0e (2m+1)° —4(m* +1) > 0 < 4m’ +4m+1-4m° -4 >0

<:>4m—3>0<:>m>%

m>—
Vay 4 thi phrong trinh c6 hai nghiém phan biét
o M>— . s A A rn, XX
b) Vi 4 thi phwong trinh c6 hai nghiém phan biét
X +X,=2m+1
Theo hé thirc Vi-et ta c6: | x X, = m? +1

:>(x1—x2)2 =X + X5 — 2%, =(x1+x2)2—4x1x2
=(2m+1)’ -4(m* +1) =4m-3=1x,

=X, =2m+1-x =2m+1-4m+3=4-2m
XX, =m? +1

< (4m-3)(4-2m)=m*+1

&16m-8m* —12+6m=m’+1

< 9Im’-22m+13=0

< (m-1)(9m-13)=0

Mm—1-0 m = 1(tm)
< < 13
9m-13=0 m :E(tm)

13

9 thoa man diéu kién bai toan

A ]

Vay
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Cau 42.

Phuong trinh hoanh d¢ giao diém ctia hai d6 thj la: X* = Xx—m <> x* —x+m = 0(*)

Hai d6 thi ham s6 cit nhau tai hai diém phén biét < (*) c6 hai nghiém phan biét

<:>A>O<:>1—4m>0<:>m<%

Goi X, X, la hai nghiém ctia phuwong trinh (*). Khi dotaco: y, =X —m, Yy, =X,—m

‘ . . {X1+X2=1
Ap dung hé thirc Vi ét ta co:
XX, =m
Theo dé bai ta co:
(xl—x)8+(y1—y2)8=162
& (X% =% ) +(x —m=x,+m)’ =162
(% =%) +(x%-x) =162
8
& (% -x,) =81l= ( )
<:>|:X1_X2:\/§ <3{)(1:)(2"“/5
X1_X2:_‘/§ )(1:)(2_’\/§

+) Véi x1:x2+\/§:>2xz+\/§=l<:>x2:1_

1-J31+4y3 1

2 2 M

= XX, =M=

1+\/_

+H)Voi X, = x—\/_:>2x2 J_ 1l
1-J31+43 1

2 2 M

= XX =M=

1 ~ O\A - A N\ . 7
Vay m= _E thoa man diéu kién bai toan.

Cau 43.
Cho da thte f(x) = x> —2x>+(@1-m)x+m.

1) Khi m=2, hay phan tich da thtic f (x) thanh nhan tt.

f(x)=x*-2x"—x+2
f(X)=(X-D(x+D)(x-2).

5
y

2) Tim tat ca cac gid tri cua tham s6 m dé€ phuong trinh f(x) =0 c6 ba nghiém phéan biét

X, Xy, X, thoa man X + X2 + x5 <4.
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x=1
Phan tich phwong trinh (X—1)(X* —x-m)=0<
phuong (x=1)( ) [xz—x—m:O *
Phuong trinh f(x) =0 c6 3 nghiém phan biét
<> Phuong trinh (*) c¢6 hai nghiém phan biét khac 1.
M0 m=0
< 1
A=1+4m>0 m> 2

Lac do: x, =1 X, + X, =1 X,X; =—m

Didu kién: 2 +x2 + X2 <4 (%, +%) —2x,% <3< m<L.
A 1
Vay —Z<m<1,m¢0.

Cau 44.
a) Tim tat ca cac so thuc m....
Ta c6: A=(2m +3)2 —4(3m+1)= 4m? +5 > 0(¥m). Do d6 phuong trinh ludn c6 hai
nghiém phan biét.
Theo dinh ly Vi-et, ta co: {Xi tX,=2m+3
XX, =3m+1

Theo dé bai ta co:

X2 4 X2 = XX, =7 (X 4%, ) —3%X%, =7

& (2m+3)° -3(3m+1) =7

m=-1

< 4m*+3m-1=0< 1
"=
Vay gia tri can tim la: m=-1Lm= 7

b) Tim tat ca cac s6 nguyén.......

D€ phuong trinh c6 nghiém nguyén thi A =4m? +5 phai la s chinh phuong. Khi d6:
4m’ +5=k* <k’ -4m?* =5< (k—2m)(k+2m) =5
= k—2m;k +2m c U (5) = {1,5;-1-5}

Ta c6 bang sau:

k—2m 1 5 -1 -5
K+2m 5 1 -5 -1
m 1 -1 -1 1
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Vay céc gid tri can tim la: m=1m=-1
Cau 45.

Tac: A'>0(m-1)" ~2m+6>0 m’ —4m+7>0 < (m-2)° +3> 0 vx

Suy ra phuong trinh da cho luén cé hai nghiém phan biét véi moi m

X +X, =2(m-1)

Ap dung dinh ly Vi-et ta co:
XX, =2m—6

Theo dé bai ta co:

2
A(ﬁH_Jxl@i) - 20X

XZ Xl (Xixz)z (Xlxz)z
2
_[(X1+X2)2_2X1X2:| _2(X1X2)2
(Xlxz)z
2 2 2
| 4(m-1)-2(2m-86) | ~2(2m-6)
= > -2 (m=3)
(2m-6)
2
(4m2—8m+4—4m+12)
(2m-6)’
2 2
_ 4m?—-12m+16 o 2m*—6m+8 s
2m-6 m-3
2 2
DAEZQI:(WJ —2162
m-3
2m*—6m+8

p— e Z=(2m*—6m+8);(m-3)

Ta cé: 2m* —6m+8=2m(m-3)+8
Ta thdy: 2m(m—3)i(m—-3)vm=3
= (2m*-6m+8)i(m—-3) vm=3

= (2m* —6m+8)i(m—3) < 8i(m—3)hay (m-3) cU(8) < (m-3) e {+L;+2;+4;+8}

Ta c6 bang gia tri

X—3 8 4 2 1 1

X -5 -1 1 2 4

11

Két hop v6i diéu kién m # 3ta 6 cac gia tri théa man bai toan:

m e {-5,-1,1,2;4;5;7;11}
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Cau 46. Phuong trinh ¢6 hai nghiém trai ddu <> ac<0<2m-3<0< m< g

X +X,=m

Ap dung dinh 1y Vi ét ta co: {Xlxz om—3

Phuong trinh ¢6 hai nghiém trai ddu trong d6 nghiém am cd gia tri tuyét d6i 16n hon
SX+X% <0 m<0

Vay m<0thda man yéu cau bai toan

Vay phuong trinh ¢6 hai nghiém trai ddu < m< g

Cau 47. Phueong trinh (1) c6 nghiém kép

< A=1-4Bm-11)=0<=1-12m+44=0< m:%

Khi d6 phwrong trinh (1) tro thanh X — X +% =0 cé nghiém kép X, =X, = —21 = %
a

Vay véi m = % thi phwrong trinh (1) c6 nghiém kép, va nghiém kép la X = %

a) Phuong trinh c6 hai nghiém phan biét < A>0< m< %

Goi hai nghiém phan biét cia phuwong trinh la X;; X, theo dinh ly Vi-et ta co:
X+X% =1 (2)

{xlx2 =3m-11(3)

Theo gia thiét ta lai c6 2017x +2018x, = 2019, két hop:

+x,=1 =1-X =1-x =-1
(2) — Xl 2 — Xl 2 — X1 2 = XZI.
2017x, +2018x, = 2019 2017(1-x, )+ 2018x, = 2019 X, =2 X, =2
Thay vao (3) ta c6: —=2=3m-11<m=3 (tm)
Thtt lai : véi m=3 thi ta c6 phuong trinh (1) luoén c6 hai nghiém phan biét

Vay m=3thoa man yéu cau bai toan.

Cau 48.
a) C6 2 nghiém dwong phan biét
Ta cé:

bé phuong trinh da cho ¢ hai nghiém dwong thi:

A>0  [4Mm+1D)°-4m*>0 [8m+4>0 1
m —_—

S>0<4:2(m+1)>0 S<2m+l1>0 < g 2

P>0 |m®>0 m? >0 m =0
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b) C6 hai nghi¢m phén bi¢t......

Ap dung dinh Iy Vi-et ta c6: {Xl T :22(”‘ ) O
XX, =m (2

Mt khéc :

(Xl—m)2 +X, =3m

& X —2mx +m’ +X, =3m

& X =2(M+1)x, +2x +M* + X, =3m

S X = (X + %, )X, + 2% + M’ + X, =3m

S =X X, +2X + X, + X X, =3m
< 2%+%=3m (3

+X, =2(Mm+1 =m-2
T (1) va (3) ta co: % 4% =2( )@ %
2%, + X, =3m X, =m+4
Thay vao (2) tacé: (M—2)(Mm+4)=m’ <2m-8=0<m=4  (tm)
Vay m=4
Cau 49.
Dé phuong trinh da cho c6 hai nghiém x;X,thi A>0<a’-4b>0
” +x,=—a (1
Ap dung dinh ly Vi-et ta co: {Xl ? )
XX, =b (2)

Theo dé bai ta co:

X —% =5 X =X, =95
{xf_xg=35©{(x1-x2)[(x1+x2)2_xlxz}zss
X =X =5 X—%=5 (3)
= 2 =3
{5[(x1+x2) - %%, | =35 {(xi+x2)2—x1x2=7 (4)
Thé (1) (2) vao (4) ta duoc:
(-a)' -b=7=a’~-b=7<b=a>-7 (¥
Binh phuong hai vé€ cta (3) ta duoc:
(% —%) =5 < (% +%) —4xx, =25 a?—4b =25

a=1=b=-6

s at-4a*+28=25=a*=1<
a=-1=b=-6

Vay (aib) = {(1:-6);(~%-6)}
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Cau 50.
a) Chiting to rang phuong trinh (1) c6 hai nghiém phan biét véi moi gid tri ciia m.
Ta c6 ac=1.(-m’ —1) <0 nén phuong trinh (1) c6 hai nghiém phén biét trai d&u véi moi
gia tri m.
b) Gia st X, X, la hai nghiém cua phwong trinh (1). Tim m d€ phuong trinh ¢6 hai nghiém
phan biét X, <X, thoa man |x|—|x,|=3.
Do phwong trinh (1) ¢6 hai nghiém phéan biét trai dau va X, <X,
Suyra x, <0, x,>0
= x| =% x| =%,
= || —|%,| =3 —(x +X%,)=3<2m-3=3<=m=3
Cau 51.
Phuong trinh c6 nghiém nguyén khi A=m*-4m-4 14 s6 chinh phuong.
+V6i m=0, hodc m=1 thi A<O (loai).
+Véi m=2 thi A=4=2 (thdéa man).
+V6i m>3 thi 2m(m-2) >5< 2m*-4m-5>0
S A-2m° —4m-5) <A< A+4m+4
om'-2m° +1<A<m?
e (m? —1)2 <A<(m2)2
= A khong chinh phuwong.
Vay m=2 la gid tri can tim.
Cau 52.
ax’+2bx+c=0 (1)
Ta cé: (ax® +2bx+c)(bx* +2cx +a)(cx® + 2ax+b) =0(*) < | bx* + 2cx+a=0  (2)
cx’ +2ax+b=0  (3)
A, =4b* - 4ac = 4(b* - ac)
= 1A, =4c? —4ba = 4(c2 - ab)
A, =4a’ —4bc =4(a’ -bc)
= A, +A, +A,=4(a’+b’ +¢’ —ab—ac-bc)=2(a-b)’ +2(a—c)’ +2(b-c)’
=>A+A,+A; 20

= Ludn ton tai 1 biéu thiec A>0= (*) ludén c6 nghiém véi moi a,b,c
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Cau53. Taco: Phuong trinh ban dau twong dwong voi
x=1

(x-1)(x*-2x-a)=0<| x=1+a+1
x:l—Ja+1

Ta cé: < 1—+Ja+1 <1<1+\/a+1
X =1-va+1

X, + X =2
i = xx, =1-(a+1)=-a
x, =1++a+1 i
(Theo dinh ly Viet)

Thay vao biéu thirc A ta duoc:
P= 4(1—\/a +1 +1)—(1—\/a+1)2 +1+(1+ »\/a+1)2
P=8-4Ja+l-1+2Ja+l-a-1+1+1+2Ja+1l+a+1

P=9

Tt d6 ta c6 diéu phai chitng minh
a) Dat

Q=X +x

n=0=Q,=2

N=1=Q =X +X =2

n+l n+1

Quiz = )(1n+2 + X;HZ = (Xl + Xs)(x1 X )_ XX (X1n + X:?) =2Q,,, +aQ,
Theo nguyén ly Quy nap thi Q 1a s6 chdn v4i moi s8 tw nhién n
Suyra: S, =1+Q, lasdlé.

Ta c6 diéu phai chtiing minh.

Cau 54.

bé phuong trinh c6 nghiém thi A'>O<:>%—m+4>0<:>m<%

. o Kt X% =3
Ap dung dinh ly Vi-et ta co:
XX, =m—4

) N ) XtX,= 3
Khi @6 theo dé bai ta co:
XX, =m-4

. 7 A e 7 + X \ ~ Jay
Khi dé6 theo dé bai ta co: Xi—zglg la sO nguyén

2

* Két luan: Vay phuong trinh (1) luén c6 nghiém.
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_(m—4

Vay gia tri Mthoamanla m=5m=3

Cau 55. Ta co:
(b* +c* —a*)x* —4bcx + (b* +¢*—a*) =0 (1)
Vi a,b,c la d6 dai ba canh cua tam giac nén:
a,b,c>0; b+c—-a>0;,a+b-c>0; a+c—-b>0 (2)
Xét 2 treong hop:
+TH1: b* +¢*—a*=0
Phuong trinh (1) tré thanh:
—4bcx =0« x=0 (do b,c>0)
= Phuong trinh (1) c6 nghiém
+ TH2: b? +¢* —a® # 0= Phuong trinh (1) 1a phwong trinh bac hai
Xét A'=(2bc)? — (b? +c? —a?)?
= (2bc+Db*+c®—a*)(2bc—b* —c* +a?)
= [(b+c)2 —az}[a2 —(b—c)z}
=(a+b+c)(b+c-a)(a+b-c)(a+c-h)
Két hop vdi (2) = A'>0= Phuong trinh (1) c6 nghiém
Cau 56.

a+2b+5c=0<b= —a-%¢

_a’+10ac+ 25¢” dac— a’—6ac+25¢° (a-3c) +16¢?
4 4

— Phuong trinh ax’ +bx +c¢ = 0ludn c6 nghiém.

A =b?—4ac >0Vab:c

THCS.TOANMATH.com TAI LIEU TOAN HOC




D. BAI TAP TU LUYEN KHONG LOI GIAI
1. Cho phuong trinh x* —2(m+1)x+3m=0.

a) Chting minh rang phuwong trinh ludn c6 hai nghiém phan biét x,X, véi moi m

b) Tinh A=Xx’+X; va X, —X, theom.

X, X

c) Tim m d€ phuong trinh ¢6 hai nghiém X, X, thoéa man —+£=5
X

d) Tim hé thttc lién hé gitta X;, X, khong phu thudc vao m
e) Tim GTNN ctia biéu thitc: X* + X2 —6X,X, .
f) Lap phuong trinh bac hai nhan x, + 1 VX, + 1 lam nghiém
X2
g) Tim m d€ phuong trinh ¢ hai nghiém déu duwong, hai nghiém trai dau
h) Tim m d& phuwong trinh c6 mot nghiém bang ba Ian nghiém kia

i) Tim m d€ phuong trinh c6 hai nghiém théa man 2x, —3x, =1.

2) Giai phuong trinh : 1 + ==
X

5-x* 2
HD: Dt y=+5-x2

) e o IxXyt+yzH4zX=1
3) Gia st X, Y,z thdéa man diéu kién

2

X +y*+2°=2

Chttng minh rang; —% <X V,2< %

4) Giastt X, X, 1a nghiém ctia phuong trinh x* —4x+1=0. Chting minh rang x’ +x; 1la mot

sO nguyén

5) Trong mit phang toa d6 Oxy cho duong thang (d): 2x—y-a’=0 va Parabol (P) :

y =ax*( a la tham s& duong).

a) Tim a d€ (d) cat (P) tai hai diém phan biét A va B . Chiing minh rang khi d6 A va B ndam

bén phai truc tung

b) Goi X,,X; 1a hoanh dd cua A va B. tim GTNN cua biéu thirc:

T= 4 + 1
X, +Xg  XpXg
N A7 A \ X - y = 2 4 A
6) Tim m dé h¢ phuwong trinh § |~ | c6 nghiém
X -y’ =

HD: Datx=-y
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7) Goi X, X,1a nghiém ctua phuwong trinh x* +2009x+1=0 va X,;,X, la nghiém ctia phuong
trinh x*+2010x+1=0. Tinh gid tri cta biéu thirc:

A=(4+%) (% +%) (% =% ) (% =%,)
8) Cho hinh thang vuéng ABCD ( A=D=90°) ¢6 duong chéo BD vudng gdc véi canh bén
BC. Biét AB =12, CD = 25. Tinh AB, BC, BD
9) Cho phwong trinh bac hai: X* +2(m+1)x+m?+m+1=0
a) Tim tat ca cac gia tri ctia tham s6 m d€ phuong trinh cé hai nghiém phan biét déu am.
b) Tim tat ca cac gia tri ctia tham s6 m d€ phuong trinh c6 hai nghiém x;, X, thoa man
|X,|+|%,| =3.
10) Cho phuong trinh: x* —(2m—3)x+m?-3m=0. Dinh m d€ phuong trinh ¢ hai nghiém
X, X, théa man: 1<x <X, <6.
X+y+xy=a

11) Cho hé phuwong trinh:
) P & {x2y+xy2=3a—8

a) Giai hé phuong trinh véi a = % .
b) Binh a d€ phuwong trinh c6 nghiém.
12) Cho phuong trinh: (Mm—2)x* +2(m—4)x+(m—-4)(m+2)=0(m=2)

a) Vi gid tri nao ctia m thi phwong trinh c6 nghiém kép

b) Gia st phuong trinh c6 hai nghiém X, X, . Hay tim mot hé thic gitta X, X, doc lap voi m.

¢) Tinh theo m biéu thtrc A:i_k 1
X +1 Xx,+1

d) TimmdéA=2

13) Cho phuong trinh: x> —~mx—4=0 ( m la tham s§)

a) Chting minh rang phuong trinh ludn c6 hai nghiém phan biét véi moi m.
b) Tim GTLN ctia biéu thirc A= 2(’;1(;—:(;22”

c) Tim cdc gid tri cia m sao cho hai nghiém ctia phuong trinh déu la sd nguyén

14) Cho phuong trinh: x* —2m?x+2m? —2=0(|m| >1)
a) Chiing minh rang phuwong trinh ludn c6 hai nghiém phan biét
b) Gia st X, X, la nghiém ctia phwong trinh da cho va X, > X, hay chttng minh

1+x 1+X,
< i
X +X +1 X+ X, +1

15) (Pé thi HSG huyén 16p 9 nam hoc 2008-2009): Tim s6 nguyén x, y thoa man:
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2X2 +2y* —2xy+x+y=0

16) Cho ham s6 y=2x* ¢4 do thi la Parabol (P) va ham s§ y=2(m-1)x+1-m c6 do thi la
duong thang (d_)(m la tham s&)

a) Chting minh rang khi m = 3 hogc m = 1 thi hai do thi (P) va (d,,) chi c6 mot diém chung
b) Vi gia tri nao cia m thi (d,,) cat (P) tai hai diém phan biét c6 hoanh d¢ X, X, thoa man
X, +X5—2%X,—3=0

Sy +x+Jy =1005

17) Gial hé phuong trinh:
{x y + y\/; =2006
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