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MOT SO DANG TOAN UNG DUNG PINH LY VI-ET
L. COSOLY THUYET
1. Pinh 1i Vi-ét:

Néu phuong trinh ax® + bx + ¢ = 0 (a = 0) ¢6 2 nghiém xy, X, thi

_ __ —b
S—X1+X2—a X, +X, =—"

(a=0vaA>0)= a

X,.X, =—
* Hg qua: PThac2:ax?+bx+c=0 (¥

. c
-Néua+ b+ c=0thi(*)co1nghiém lax; =1, nghiém kia la x; = N

, -C
-Néua-b+c=0thi(*)colnghiémlax; =-1;nghiém kia la x; = Y

2. Pinh ly dao:

X, +X, =S

Néu c6 2 s6 X1, X, thoa man { thi chdng 1a nghiém sé cia phuong trinh:

X,.X, =P
t?-st+p=0
(Didu kién 3 2 56 X1, X2 12 52 - 4p > 0)
Cha y:
‘ ‘ 7 a=0
* Trudc khi 4p dung hé thirc Viet can tim dieu kién dé phuong trinh ¢6 2 nghiém < {AZ O(A> 0)
*atb+c=0<x=1;a-b+c=0<x=-1

X+y=3S

xy =P thi o, B 1a nghiém cia phuong

* Néu c6: X = o ; y = B la nghiém hé phuong trinh {
trinh: t* - St + P = 0.

I1. MOT SO DANG TOAN VE UNG DUNG PINH LI VI-ET
1. Dang 1: Nham nghiém ciia phwong trinh béc hai

1.1. Dang dac biét: Phwong trinh bic hai c6 mgt nghiém la 1 hoac — 1

Céch lam: Xéttonga+ b+ chogca—b +c¢

Vi du 1: Nhdm nghiém cua cac phuong trinh sau:
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a) 3x* +8x—-11=0 b) 2x* +5x+3=0

Giai: a) Ta co: a+b+c=3+8+(—11) =0 nén phuong trinh c6 mot nghiém la x, =1, nghiém con lai la

c 11
X2 = — = —
a 3
b) Ta c6: a—b+c=2-5+3=0 nén phuong trinh c6 mot nghiém la x, =-1, nghiém con lai la
L _c_3
> a 2

1.2. Cho phuong trinh bic hai, c6 mdt hé sé chwa biét, cho treéc mét nghiém, tim nghiém con
lai va chi ra h¢ s6 chwa biét ciia phwong trinh:

Vidu 2: a) Phuong trinh x> —2px+5=0 c6 mot nghiém bang 2, tim p va nghiém con lai cia phuong
trinh.

b)Phuong trinh x? +5x+q =0 c6 mot nghiém bang 5, tim g va nghiém con lai ciia phuong trinh

¢) Phuong trinh x* —7x+q =0 biét hiéu hai nghiém bang 11. Tim q va hai nghiém cia phuong
trinh

d) Phuong trinh x? —gx +50 = 0 ¢6 hai nghiém trong d6 mot nghiém gap doi nghiém kia, tim q va
hai nghiém do.

Giai:

a) Thay X, =2 vao phuong trinh ta dugc 4—4p+5=0

=9-4p=0= ng

Phuong trinh di cho tro thanh x> — g X+5=0

5 5 9 9 9 5
Te x.X, =5=x,=—=—(hoac X, + X, === X, =——X, =——2=—
17M2 2 Xl 2( 3 1 2 2 2 2 1 2 2)

Cau b tuong tu
Gia str hai nghiém cua phuong trinh 1a X, X, ¢6 vai tro nhu nhau
¢) Theo dé bai taco x, —x, =11

Theo dinh li Vi-ettaco x, +X, =7

. X, — X, =11
Giai hé phuong trinh ta duoc X, =9,X, =2
X +X, =7
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q= XX, =9(-2)=-18

X, =95
d) Taco x, = 2x,. Theo dinh Ii Vi-ettacé x,x, =50 = 2x,” =50 < x,” =25 < {XZ ;
2 =

Vi x, =5 thi X, =10, q=x, +X,=10+5=15
Véi x, =5 thi x, =-10, g =X, +X,= (- 10) + (- 5) =- 15.
* Bai tap 4p dung:
Bai 1: Tim nghiém cta phuong trinh:
a) 5x° +24x+19=0 b) x> —(M+5)x+m+4=0
Bai 2: Xac dinh m va tim nghiém con lai cua phuong trinh
a) x> +mx—35=0 biét mot nghiém bang — 5
b) 2x* —(m+4)x+m=0 biét mot nghiém bang — 3
¢) mx? —2(m—2)x+m—3=0 biét mot nghiém bang 3
2. Dang 2: Lap Phwong trinh bac hai
2.1.Ldp phwong trinh bdc hai biét hai nghigm
Vi du 1: Lap mot phuong trinh bac hai chira hai nghiém 1a 3 va 2
Giai:

S=Xx+X,=3+2=5

Theo Binh li Vi-et ta cd
P=xX,=32=6

Vay 3 va 2 la hai nghiém cua phuong trinh: x> —Sx+P=0 hay x> —5x+6=0.

\/§+1 1

\Vidu 2: Cho x; = 5 ;o Xo =

2 1+\/§

Hay lap phuong trinh bac hai c6 ngiém: Xi; X2

, 3+l B 1 1—/3 _\/§—1
Gidi: Taco X3 = ) Xp = = =
2 1+43 @+v3l-v3) 2
Nén Xxi.Xp = 341 t _ 1
1.X2 5 1+\/§ >
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\/§+1+ 1

X1+ Xp = =
1 2 2 1+\/§

Vay phuong trinh ¢6 hai nghiém Xy; X; 12 X? - V3x+ % =0

Hay 2x%-24/3x+1=0

2.2.Ldp phwong trinh bic hai c6 hai nghigm thod man biéu thirc chira hai nghigm ciia mgt
phwong trinh cho truwoéc

Vidy 1: Cho phuong trinh x* —3x+2 = 0c6 hai nghiém x,; X, .

Hay lap phuong trinh bac hai c6 cac nghiém vy, = x, + i; Y, =X +i

Xl X2
- Nhan xét: bai toan dang nay cé hai céc giai:
Cach 1:

+ Tinh truc tiép y,;y, bang cach: Tim nghiém X,; X, Ciia phuong trinh dé cho réi thay vao biéu thic tinh
Yi: Y2

Phuong trinh x* =3x+2=0 ¢6 a+b+c =1+ (-3)+2 =0 nén phuong trinh c6 hai nghiém la
X =Lx,=2

, 1 1 1 1 3
Tacoy, =x, + —=2+-=3y, =x + —=1+==>
& ’ Xy 1 Y2 ' 9 2 2

+ Ldp phwong trinh bac hai biét hai nghiém y,;y, (dang 2.1)

Phuong trinh can 1ap c6 dang: y? —Sy+P =0 hay y? —% y +% =0

(hoac 2y* -9y +9=0)

Céach 2:

Khéng tinh y,;y, ma ap dung Dinh li Vi-ettinhS =y, +v,;P =V,Y, sau do ldp phwong trinh bac hai co
cac nghiemla vy,;y,

Theo Dinh li Vi-et ta co:
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N | ©

S=y,+vV, =x?_+i+xl+i:(xl+x2)+[i+i]:(xl+x2)+M=3+§=
X

1 2 1 2 172

(x2+i).(xl+i)=x1x2+1+1+ =2+1+1+%=g

Xy X, XX,

Phuong trinh can 13p ¢6 dang: y? —Sy+ P =0 hay y? —gy+g:0 (hoic 2y* -9y +9=0)

Vi du 2: Cho phuong trinh 3x? +5x—6 =0 ¢6 hai nghiém x,;x, Hay lap phuong trinh bac hai c6 cac

. 1 1
nghi¢ém vy, =xl+x—,y2 =X, +—

2 Xl

Nhan xét:

- Néu 1am theo Cach 1: Phuong trinh 3x* +5x—6=0 ¢0 A =52 —4.3.(-6) =97 nén c6 hai nghiém

vO ti la:

—5+\/§_ —5-497

Viéc tinh y;;y,, S, P ciing phuc tap va mét nhiéu thoi gian

1 6 ] 1 6
Yi=X+—= Yo =X +—=

X, 5++/97 X, 5-4/97

5
S=y1+y2=_€;P:y1y2:__

Phuong trinh can lap: y? —Sy+P =0 hay y? +%y—%:0

(hay 6y* +5y—-3=0)

- Cach 1 chi thich hop khi phwong trinh ban dau ¢ nghiém x,; X, 1a hitu ti do d6 nén chon Cach 2 dé

viéc tinh toan don gian va nhanh hon, cu thé:

Theo Dinh Ii Vi-et, ta cé:

1 1 1 1 X, + X 5 3 5
S=y,+Y, =X +—+X, +—=(X +X,)+| —+— |=(X + X))+ —2=-Z4+ ==
yl y2 1 X2 2 Xl ( 1 2) ( ) X2 J ( 1 2) XlXZ 3 _ 2 6

P=v.y, =(X1+i)-(xz+i)=XlX2 +1+1+ =—2+1+1+i=—%

2 X X, X, -2

Phuong trinh can 1ap: y?> —Sy+P =0 hay y? +gy—%:0 (hay6y? +5y—-3=0)
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Vi du 3: Tim céc hé s6 p va q ciia phuong trinh: X%+ px + q = 0 sao cho hai nghiém x;; X, cua phuong trinh

A X mXy =5
thoa man hé:

Giai: Piu kién A = p*-4q >0 (*) taco:

X1+ X2 = -p; X1.X2 = q. Tu di€u kién:

X=X, =5 (x,-x,)" =25
3 3 A 2 2
X; —X; =35 ();1—);2)(xl +x1x2+x2):35
- (X1+X2)2:4X1X2=25 o p‘2—4q=25
5((xl+x2) —2x1x2+x1x2)=35 p--q=7
Giai hé nay tim dugc: p=1;q=-6vap=-1,9=-6
Ca hai cap gia tri nay déu thoa man (*)
* Bai tap 4p dung:
Bai 1: Lap phuong trinh bac hai cé cac nghiém la:

a)8va-3 b) 36 va — 104

c) 1++/2 va1-+2 d) V2+/3 va ——— \/_+\/_

Bai 2: Cho phuong trinh x* —5x—1=0 c6 hai nghiém X;;x,. Hay lap phuong trinh bac hai cé cac nghiém
Y1 = X14; Y, = Xz4

Bai 3: Cho phuong trinh x* —2x—8=0 c0 hai nghiém x;X,. Hay lap phuong trinh bac hai c6 cac nghiém

Yi :X1_3;y2 =X, -3

Bai 4: Lap phuong trinh bac hai c¢6 cac nghiém bing nghich dao cac nghiém cua phuong trinh x> + mx—2
=0

Bai 5: Cho phuong trinh x* —2x—m? =0 ¢d hai nghiém Xx;; X, . Hay Iap phuong trinh bac hai c6 céac
nghiém y, =2x, -1y, =2x, -1

Bai 6: Lap phuong trinh bac hai c6 hai nghiém X, ; X, thoa mén

X, — X, =2
x> —x,’ =26

Hudéng dan: - Giai hé phuong trinh tim X,; X,

- Lap phuong trinh bac hai cd hai nghiém X;; X, tim dugc.
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3. Dang 3: Tim hai s6 biét téng va tich cia ching

Vidu 1: TimhaisbavabbiétS=a+b=-3, P=ab=-4

Giai: Hai sé a va b 12 nghiém caa phuong trinh x*> +3x—4=0
Gidi phuong trinh trén ta duoc X,=1X, =—4
Vaynéua=1thib=-4;néua=-4thib=1
* Luwu y: khong phai lac nao ta ciing tim duoc hai s6 thoa man yéu cau dé bai
Vidu 2: TimhaisbavabbiétS=a+b=3,P=ab=6

Giai: Hai sé a va b 1a nghiém cta phuong trinh x> —3x+6=0

A=3*-416=9-24=-15<0
Phuong trinh vo nghiém nén khdng ton tai hai s6 a va b thoa man dé bai
* Lwu y: Voi truong hop nay ta ciing ¢6 thé nhan xét ngay

S?—4P=3"-4.6=9-24=-15<0 nén khong ton tai hai s6 a va b thoa man yéu cau dé bai ma chua
can lap phuong trinh

* Bai tap ap dung:
Bai 1: Tim hai s6 biét tong S = 9 va tich P = 20
Bai 2: Tim hai s6 x, y biét:
a)x+y=11; xy=28 b) X —y=5; Xy =66
Bai 3: Tim hai s6 x, y biét: x* + y? =25;xy =12
4. Dang 4: Dang toan vé biéu thirc lién hé gitra cac nghiém ciia phwong trinh bac hai
* Cach bién déi mat sé biéu thire thwong gap:
X12 + Xz2 = (X12 + 2% %, + X22) —2X%, = (X + Xz)2 — 2% %,
X7 427 = (% + )07 = X +%2) = (% + 3%,)[ 0 4 %,)2 3%, |
X"+ = () + (%) = 0" +%,7)° = 2x°%," = [(% +X%,)* = 2%%,] - 2%°%,”

1 1 X+X

X X XX

Va twong tur hoc sinh c6 thé bién d6i dugc nhiéu biéu thirc theo S = X, +X,; P = XX,

4.1 . Tinh gi4 tri caa biéu thirc chira nghiém
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Véi dang toan nay ta khdng giai phuong trinh dé tim nghiém ma bién déi biéu thirc can tinh gia tri theo

téng va tich cac nghiém, sau d6 ap dung Pinh Ii Vi-et dé tinh

Vi du 1: Cho phuong trinh x> —8x+15=0 c6 hai nghiém x;x, hay tinh

8) X2+ %7 b) %+Xi 0 Xﬁ+%
2 2

@)
=i

Taco x1+x2:—g:8;x1x2: =15

€
a
a) X° + X%, =(X +X%X,)°—2xX%X, =8 —-2.15=64—-30=34

p Lo L _X%tx 8

X X oxx 15

2 2
o X X Mtx 34
X, X X X, 15

Nhan xét: Vi dang bai nay ta khong can giai phuong trinh dé tim cac nghiém
Bai tap ap dung:
Bai 1: Cho phuong trinh 8x* —72x+64 =0 c6 hai nghiém x;x, hdy tinh

a) X’ +X," b) %eri
2

Bai 2: Cho phuong trinh  x* —14x+29 =0 c6 hai nghiém x;;x, hdy tinh

a) x°+x° b) — =+

4.2. Tim hé thic lién hé gitra hai nghiém ciia phwong trinh khéng phu thugc tham sé
Ta lan lugt 1am theo cac budc sau:

+ Tim diéu kién caa tham s6 dé phuong trinh c6 nghiém x;;x, (a#0;A>0)

+ Viét hé thic S =X +X,;P =xX,

Néu S va P khong chira tham sé thi ta c6 hé thire can tim

Néu S va P chira tham s6 thi khir tham sb tir S va P sau d6 dong nhat

cac vé ta dugc hé thuc lién hé giita cac nghiém khong phu thudc tham sé.

Vi du 1: Cho Phuong trinh mx® —(2m+3)x+m—4=0( m la tham sd)
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a) Tim m dé phuong trinh c¢6 hai nghiém X5 X,

b) Tim hé thic lién h¢ gitta x;; X, khéng phu thudc vao m

@)
=i

a) Dé phuong trinh c6 hai nghiém x;;x, thi

az0 m=0 m=0
= = 9
A=>0 28m+9>0 m=>-——
28
X, + X, = 2er3:2+§(1)
b) Theo dinh Ii Vi-et ta co: m
X _m__‘l_l_i(g)
XX, m -

3 12
D= > = 2224 -8(3
@ SEXX o (% +%,)—8(3)

4 12
2) = — =1- XX, = —= =3-3xx,(4
(2) o XX = XX, (4)

Tu (3) va (4) ta duoc: 4(X, +X,)—8=3-3xXx, hay 4(x +X,)+3xx, =11
Vidu 2: Goi x;X, langhiém cta phuong trinh (m—-1)x* —2mx+m—4=0
Chitng minh biéu thac A= 3(x, +X,) +2x,X, —8 khong phu thudc gia tri ciia m

Nhan xét:

Bai toan nay cho trudc biéu thuc lién hé giira hai nghiém cia phuong trinh nhung vé noi dung khéng
khéc Vi du 9. Khi lam bai can luu y:

+ Tavan tim diéu kién cia m dé phuong trinh c6 nghiém

+ Biéu thirc A c6 gid tri 1a mot sb xac dinh véi moi m thoa mén diéu kién
Cu thé:

Dé phuong trinh ¢ hai nghiém x;; x, thi

=
A=0 4

a=0 m-1+0 m=1
=
5m-4>0 ng
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2m
X +X,=——
Theo dinh Ii Vi-et ta co: m-1
w m-4
XX, 1
2m m-4 0
Thay vao A ta duoc: A=3(X +X,)+2XX, —8 = 3. +2. —-8= =0
Y ' (% +3) +2x.%, m-1  m-1 m-1

Vay A=3(x +X,)+2XX, —8 =0 véi Vm=1 va mz%

hay biéu thirc A khdng phu thugc vao m
Bai tap ap dung:

Bai 1 : Cho phuong trinh X* —(m+2)x+2m—1=0 c6 hai nghiém x;x,. Hay lap h¢ thic lién h¢ giira

X,; X, sao cho chung doc lap (khong phu thugc) véi m
Bai 2: ( Dé thi tuyén sinh 16p 10 THPT niam hoc 2008 — 2009)
Cho phuong trinh x* —2(m+1)x+m? —1=0(1)
a) Giai phuong trinh (1) khim =7
b) Tim tit ca cac gia tri m dé (1) c6 nghiém
c) Tim h¢ thuc kién h¢ gitra hai nghiém x;; X, cua (1) sao cho h¢ thirc d6 khong phu thugc tham sbm
4.3. Tim gia tri ciia tham sb théa méan biéu thirc nghiém cho truéc.
Céch lam:
+ Tim diéu kién caa tham s dé phuong trinh c6 hai nghiém x;x, (a0 va A > 0)
+ Tir biéu thic chira nghiém da cho, ap dung hé thiic Vi-et dé giai phuong trinh tim m
+ Doi chiéu véi didu kién dé xac dinh m.

Vidu 1: Cho phuong trinh mx® —6(m—1)x+9(m—3) =0 Tim gia tri ciia tham s6 m dé phwong trinh c6 hai

nghiém x;; X, thoa man x, +X, = XX,

Giai:

Diéu kién dé phuong trinh c6 hai nghiém x;; x,

a=0 m=0 m=0
o =
A'>20 9(m+1)>0 m>-1
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6(m-1)
X, + X, =
Theo dinh li Vi-et ta co:
XX, = 9(m-3)
2 m

6(m-1) 9(m-3)
m  m

To X +X, =XX, =

& 6mM-6=9M-27 < 3m=21< m=7(TMDK)
Vay v6i m = 7 thi phuong trinh c6 hai nghiém x;; X, thoa man x, + X, = XX,

Vidu 2: Cho phuong trinh mx® —2(m—4)x+m+7 =0 . Tim gia tri caa tham s6 m dé phuong trinh c6 hai
nghiém x;;x, thoa mén x, —2x, =0

Nhan xét:

Vi du nay khéc vi du 11 & chd hé thirc khong chira san x, + X, va x,x, nén ta khong thé p dung

ngay hé thirc Vi —et dé tim tham s6 m

Van @& dat ra 1a ta phai bién d6i biéu thirc da cho vé biéu thirc chra x, +X, va XX, roi tim m nhu vi du

trén.
m =0
Giai: Piéu kién dé phuong trinh c6 hai nghiém x;; X, la: - 16
m < —
15
x 4%, =—Mm=4
Theo dinh li Vi-et ta co: m (1)
m+7
X, =
m
Tux—2% =0 = 122" oy —oxx, ()
X =X 2(%, +%,) =3%, X +X XX,

Thé (1) vao (2) ta dugce phuong trinh m? +127m—128 =0, phuong trinh an m
C6 hai nghiém la: m =1, m, =-128(TMbK)
Vay véi m=1 hoac m=-128 thi phuong trinh c6 hai nghiém X; X,
thoa méan x, —2x, =0
Vi du 3: Tim m dé phuong trinh 3x® +4(m—1)x+m’ —4m+1=0 c6 hai nghiém x,;x, thoa man
1

_+i=1( +X)
XX, 2X1 2

www.thuvienhoclieu.com Trang 11



www.thuvienhoclieu.com

Nhan xét: V&i bai todn nay ta chi can xét didu kién A'>0 vi a=3=0

<-2-+/3
ns2-B

Hay m* +4m+1>0 <
m2—2+\ﬁ

- Cn thém didu kién P =0 dé c6 i;i dola m=2++/3
X X

- M6t sai 1am hoc sinh hay méc phai d6 1a bién d6i

%uif%(mxz)@zmwz)=<x1+x2>x1x2

Hai vé cia dang thirc déu chira x, + X, nén rat gon di dé dugc 2 = x,x,
Diéu nay sai vi co thé co truong hop x, +x, =0
Do d6 ta phai chuyén vé dé dua vé dang tich:

(X1+X2)(2_X1X2) =0

< 4m-1)(-m*+4m+5)=0
m=1

&S|im=-1
m=5

- Ta thay m = - 1 khong thoa man (*) nén loai
Vay m = 1 hoic m = 5 1a gié tri can tim
Vi du 4: Cho phuong trinh x> —2(m—-1)x+2m-5=0
1. Ching minh rang phuong trinh ludn c¢6 hai nghiém Xy; X Vi moi m.
2. Tim cac gia tri cia m dé phuong trinh c6 hai nghiém X;; X, théa man diéu kién:
(X’ —2mx, +2m—1)(x; —2mx, +2m—1) <0

Giai:

()

) A'=m*—4m+6=(m-2)>+2>0,¥Vm = pt ludn cé 2 nghiém phan biét véi moi m.

X2 —2(m-1x, +2m-5=0

b) Phuong trinh ¢6 hai nghiém Xy; X, nén:
X5 —2(Mm-1)x,+2m-5=0

{xf —2mx, +2m—1=4-2x,

X2 —2mx, +2m—-1=4-2x,
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o . [ X +X,=2m=2
Theo dinh li Vi-et ta co :
X, X, =2mMm—=5

Theo bairataco:

(X2 —2mx, +2m—1)(x5 —2mx, +2m-1) <0
< (4-2%;).(4-2x,)<0 <16-8(x, +X,)+4x,x, <0

<:>l6—8(2m—2)+4(2m—5)<0 <:>m>g

Bai tap ap dung:

Bai 1: Cho phuong trinh x* +(m—1)x+5m—6=0 . Tim gié tri caa tham s6 m d¢ hai nghiém x; x, thoa

man 4x, +3x, =1

Bai 2: Cho phuong trinh mx® —2(m—1)x+3(m—2) =0 . Tim gid tri ciia tham s6 m d¢ hai nghiém x;; x,

thoa mén x, +2x, =1
Bai 3: Cho phuong trinh x* — 2mx + 4m —3 =0
Tim m dé phuong trinh ¢6 2 nghiém X, X, théa man X2+ X% =6
Bai 4: Cho phuong trinh X* +(2m—-1)x—-m=0
a) Ching t6 rang phuong trinh luén c6 nghiém véi moi m

b) Tim m dé phuong trinh ¢6 hai nghiém x;x, théaman x, —x, =1

Bai 5: Cho phuong trinh X* —(2m+1)x+m? +2=0 . Tim gia tri caa tham s6 m dé hai nghiém X;; X, thoa

man 3% X, =5(X, +X,)+7=0.
Bai 6: Cho phuong trinh 8x* —8x+m”+1=0 (*) (x la 4n s6)
Dinh m dé phuong trinh (*) c6 hai nghiém x, X, thoa diéu kién:
Ko =X
HD: A’=16-8m*-8=8(1-m?).
Khim=+1thi tacoA’=0tacla: x, =X, khido X —X; =%’ —X; thoa
Diéu kién can dé phuong trinh sau c6 2 nghiém phan biét la: |m| <lhay -1<m<l1.

Khi |m|<lhay —-1<m<1 tacé

X=X =X =% = (X =X ) (3 4% ) = (% =%, ) (X + X + %X, )
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& (% %) (X +35) = (X + X} +X.X, ) (Do x; khac x,)
<:>(><1+x2)[(><1+x2)2 —2x1x2] =(X, +X,)* —X.X, <> S(S*-2P)=S*-P

<1(1°-2P)=2-P (ViS=1)
< P =0 << m?+1=0(vd nghiém)
Do d6 yéu cau bai todn <> m=+1
Bai 7. Cho phuong trinh : 3x* —(3m-2)x—(3m+1)=0,
Tim m dé 2 nghiém x, va x, thoa méan h¢ thic : 3x, —5x, =6

Bai 8: Cho phuong trinh x* — (M+1)x +m-5=0

Xac dinh tham s m dé phuog trinh ¢6 hai nghiém X, X, thoa man {Xf _ Xg _132

HD: A= (m+1)>—4(m-5) =(Mm—-1)>+20>0Vm

Theo Vi-éttacd S=x; + Xo =m+1; P=X;.Xo=m-5
Theo gia thiét: x3- X2 = 4 va X;>—x,° = 32 nén ta bién ddi:
X2 X5 = (X1- X2)(X1% + XXz + X27) =4((X1+X2)% — X1X2) = 4((M+1)? — (M-5)) = 32

“mi+m+6=8

m=1
=
m=-2

Ca hai gi tri caa m=1 hoic m=-2 déu théa man.

Bai 9: Pinh m dé phuong trinh x* —(M-1)x + 2m = 0 ¢6 hai nghiém phan biét X, x, 1a d6 dai hai canh géc
vudng cua mot tam giéc vudng c6 cang huyén bang 5.

HD: (x1% + X,° = 5)

Bai 10: Cho phuong trinh x> —2(m + 1)x +4m =0 (1)

Tim m dé phuong trinh (1) c6 nghiém X1, X, thoa man (x, + m)(x, + m) = 3m* + 12

HD: Tacd A'=(m +1)2 —4m=(m —1)2 > 0 vay phuong trinh ludn c6 nghiém véi moi m.

S=2(m+1)
=4

Ap dung dinh Ii Vi-et ta co: {
P=4m
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Dé (X1 + m)(X2 + m) = 3m? + 12 khi va chi khi x1x, + (X1 + X2) m - 2 m?—12 = 0, khi va chi khi : 4m +
m.2(m + 1) — 2m? — 12 = 0 khi va chi khi 6m = 12 khi va chi khi m= 2

Bai 11: Cho phuong trinh X* —3X+m=0 (1) (x 1a 4n).

Tim céc gia tri m dé phuong trinh (1) c6 hai nghi¢m phan biét x,, X, théa man

\/xf +1+\/x§ +1=33.

HD: Tim m dé x;, X, théa man \/Xf +1+\/’X22 +1=33

9
Pt (1) c6 hai nghiém phan biet <> A=9-4m>0< m< 2 (1)

Theo dinh Ii Viet X, + X, =3, X,X, =M. Binh phuong ta dugc X + X5 + 2+ 2\/()(12 +1)(X +1) =27

<:>><f+x§+2\f><fx§+xf+x§+1=25.

Tinh dugc X7 + X5 = (X, + X,)° — 2%X, =9 —2m va dua hé thirc trén vé dang

Jm? —2m+10 =m+8 (2)
—=m*-2m+10=m?* +16m+ 64 < 18m=-54 < m=-3.
Thir lai thdy m =—3 thoa man pt (2) va diéu kién (1).

Bai 12: Cho phuong trinh : x> —2mx +m?*~m+1=0

Tim m dé phuong trinh ¢ 2 nghiém Xy, X, théa man: X12 + 2mx2 =9

b/a: Vay m = g thi phuong trinh da cho ¢6 2 nghiém X;' Xz : X12 +2mx, =9

Bai 13:  Cho phuong trinh x* — 2(m + 1)x + m® + 4 = 0 (m la tham s)
Tim m dé phuong trinh c6 hai nghiém xy, X, théa min X +2(M+1)x, <3m’ +16.
4.4. Tim gid tri 16n nhat, nhé nhét caa biéu thic nghiém

Céch lam: Ciing tuong tu nhu nhitng dang bai trén ta 4p dung hé thuc Vi-et dé bién d6i biéu thie da cho
roi tim gia tri 16n nhat( nho nhat)

Vi du 1: Cho phuong trinh : x> —(M-)x-m*+m-2=0

Goi 2 nghiém cua phuong trinh 1a X3 VA X,. Tim gid tri cia m dé x2 + x2 dat gid tri nhé nhit.

Gidi: Ta c6: X +%,2 =(x +%, ) —2x%, = (M-1)* =2(-m* +m—-2)
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=m —2m+1+2m2—2m+4=3m?>—-4m+5

=3(m2—ﬂm+§j=3(m2—2mg+ﬂ+1—1)
3 3 3 9 9
iy 2y 1,1

3 3 3

Vay GTNN cua (xf +x22) la %khi m :g
Vi du 2: Cho phuong trinh x* — 2(m+4)x + m® -8 =0 (1) trong d6 m 1a tham sb.

Tim m dé phuong trinh ¢6 hai nghiém X1, X, thoa man: A = X3 + X, — 3x1X, dat GTLN.
Giai: Tacd A’ = (m+4)*>— (m*8) =m?+8m + 16 — m* + 8 = 8m + 24

Dé phuong trinh (1) ¢6 2 nghiém thi: A” >0 <8m+24 >0 <m > -3

Ta ch: X1 + Xo = 2(M+4); X1X2 = (M*— 8)

A =Xy + Xz — 3X1X2 = 2m+ 8 - 3(m* — 8) = -3m* + 2m + 32

A =-3(m’- gm+ 1)+ﬂ=_3(m_1)2+ﬂ2ﬂ
3 9° 3 3 3 3

Vay Max A = %. Déau ‘=" xay ra khi m :%

Vidu 3: Cho phuong trinh x* + 2x —m =0 (1). (x; la 4n, m Ia tham s6)

Tim tat ca cac gia tri cia m dé phuong trinh (1) c¢6 nghiém. Goi X1, X2 1a hai nghiém (c6 thé bang nhau)
cta phuong trinh (1). Tinh biéu thuc P = x,* + x,* theo m, tim m dé P dat gié tri nho nhét.

Giai: Phuong trinh (1) 1a phwong trinh bac 2 (vi hé s6 cia x* 1a 1 = 0) ¢6
A’=1+m=>20 & m2=> -1
Vay phuong trinh (1) c6 nghiém = m > —1.
Khi do, ap dung dinh ly Vi-ét, taco: X; +X;=-2; X3 X2 =—m
Do d6, P = x1* + %2* = (X2 + X29)? — 2 1% X0
= [(X1 + X2)? - 2 X1.X2] 2 — 2(X¢.Xo)?
= (4 +2m)*—2m? =2m? + 16m + 16.
Vim>-1 < m+1>0 néntacd: P= 2m?+ 16m + 16
=2(m®+2m + 1) + 12m + 14

= 2m+1P2+12(m+1)+2 > 2
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Suy ra P dat gié trj nho nhat 13 2 khivachikhim+1=0 < m=-1.

Vidu 4: Cho a, b, ¢ 1a 3 s thuc thoa mén diéu kién:

a>0
a_c¢
b a Tim GTNN ctia a (X4c dinh b, ¢ khi a min)

a+b+c=abc

bc =a’

Giai: Tir gia thiét bai toan ta co: X
b+c=abc—a=a —a
Theo Viet: b, ¢ 1a nghiém cua phuong trinh bac 2: x* - (a- a)x +a® =0
SA=@%-a)-4a°>0<a’[(a°-1)°-4]=0
2 2 2 2
s @-3)@+1)>0=a"-3>20<a >3

:>a2\/§ (@>0)=>mina= \/gtaib:c:\/g

Vay: amin = \/gtaib:c: \/§

1. O bai toén trén do vai trd cta a, b, ¢ nhu nhau nén c6 thé yéu cau tim min caal trong cac bién a, b,
c.

Vidu 5: Cho phuong trinh : x> —mx+m-1=0

Goi X, va X, la cac nghiém ctia phwong trinh. Tim gia tri nho nhét va gia tri I6n nhat cua biéu
thuc sau:
B 2X,X, +3
X+ X5 +2(%X, +1)

X +X,=m

Ta cO: Theo hé thuc Vi -ét thi : {
XX, =m-1

B 2X, X, +3 2% % +3 2(m-1)+3  2m+1
XX +2(x%+1) (¢ +X%) 42  mP+2  mP+42

=B

Céach 1: Thém bot dé dua vé dang nhu phan (*) da hudng dan
Ta bién d6i B nhu sau:

m? +2—(m2 —2m+1) (m_1)2
B= 5 =1- 5
m-+2 m-+2
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(m-1)

o >0=B<1
+

Vi (m-1)'>0=

Vay maxB=1< m=1

V6i cach thém bat khac ta lai c6:

1 1 1 1
B:2m2+2m+1—2m2 _E(m2+4m+4)—5(m2+2)_ (m+2)°

1
m? + 2 B m? + 2 _2(m2+2)_5
(m+2) o gs 1
2(m2+2) 2

Vay minB=—%<:>m=—2

Céach 2: Pua vé giai phuong trinh bac 2 véi an 1a m va B 1a tham sd, ta s& tim diéu kién cho tham sé B dé
phuong trinh da cho ludn c6 nghiém véi moi m.
_2m+1

B=—, 2¢38m2—2m+28—1=0 (V6im laan, B lathamsé)  (**)
m-+

Taco: A=1-B(2B-1)=1-2B*+B

Pé phuong trinh (**) ludén c¢6 nghiém véi moi m thi A >0

hay —2B’+B+1>0<2B*-B-1<0<(2B+1)(B-1)<0

[ 1
[(2B+1<0 [JB=73

B-1>0 B>1 1

= & < -—<B<1

2B+1>0 1 2
B>-=
B-1<0 2

B |B<1

Vay: maxB=l<m=1
i 1
MmnB=-—<m=-2
2
Bai tap ap dung:
Bai 1: Tim m dé phuong trinh x* —2(m—4)x+m*—8=0 cd hai nghiém x;x, thoa man:
a) A=Xx +X,—3xX, dat gia tri Ion nhat

b) B =x’+X,> — XX, dat gia tri nho nhat
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Bai 2: Cho phuong trinh X* +(4m+1)x+2(m—4) =0 c6 hai nghiém x;; X, .
Tim m d&& A= (x,—Xx,)? dat gia tri nho nhat
Bai 3: ( Bé thi tuyén sinh I6p 10 THPT 2004 — 2005 )
Cho phuong trinh (m* +1)x* —m’x—(m* —2m+2) =0 (1)
a) Giai phuong trinh (1) khim =1
b) Goi X,; X, la nghiém ciia phwong trinh (1).Tim gi4 tri 16n nhat cia x, + X,
Bai 4: (Bé thi tuyén sinh I6p 10 THPT nam hoc 2008 — 2009)
Cho phuong trinh x? —(3m—-1)x+2(m?-1)=0 (1) ,(m la tham sd)
a) Giai phuong trinh (1) khim =2
b) Chung minh (1) luén c6 nghiém véi moi m
¢) Goi x,;x, 1a hai nghiém cua (1), tim gid tri nho nhat caa biéu thac A= x? +x,?
Bai 5: Cho phuong trinh x> —2(m-1)x—3-m=0 . Tim m d¢ hai nghiém x; x,
thoa man x? +x,” >10.
Bai 6: Cho phuong trinh X* + (M —2)x—8=0, véi m la tham sb.
Tim tat ca cac gia tri ciia m dé phuong trinh ¢ hai nghiém Xy, X, sao cho biéu thic
Q= (X’ —1)(X2 —4) cb gia trj I6n nhat.

HD: A= (m—2)2 +8>0 vai moi m. Vay pt ¢ 2 nghiém phan biét véi moi m

Do XX, =—8 nén x, _8
Q= (¢ ~1(¢ —4) = (X —1)(1—?—4)=68—4(xf+2—?) <68-4.8 =36

(Do xf+§28).TacoQ:36khivachikhi X =+ 2
X

Khi X, =2 thi m =4, khi x; = -2 thi m = 0. Do d6 ta ¢ gia tri I6n nhat cia Q = 36 khi va chi khi m
=0haym=4.

Bai 7: Cho phuong trinh x* — 2(m+4)x + m® -8 =0

Tim m dé phuong trinh x1, X, thoa man :
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1. A=x%+x%- X1~ X, dat GTNN.,
2. B =x% + X% - X; X, dat GTNN.
Bai 8: Cho phuong trinh x* — 2mx + m” — 1 =0 (x 1a 4n, m 1a tham sb).
Tim tat ca cac gia tri cia m dé phuong trinh (1) ¢6 hai nghiém x; , X, sao cho tong
P =x.% + x,* dat gia tri nho nhat.
5. Dang 5: Xét dau cac nghiém ciia phwong trinh bac hai

Khi xét ddu cac nghiém caa phuong trinh bac hai c6 thé xay ra cac trudng hop sau: hai nghiém tréi

du, ciing ddu ( cung duong hoac cung am). DAu cua cac nghiém lién quan véi A ; S; P nhu thé nao?

Ta c6 bang xét diu sau:

biéu kién
D4u caa hai nghiém x;; x,
A S P
Tréi dau XX, <0 >0 <0
Cung duong
>0 >0 >0
(X%, >0; X +X,>0)
cung dau
Cung am
>0 <0 >0
(X%, >0; X +X,<0)

Vi du 1: Khong giai phuong trinh hiy cho biét ddu ciia cac nghiém?

a)5x* +7x+1=0
b)x* —13x+40=0
€)3x* +5x-1=0

Céch lam:

Tinh S; P theo hé thuc Vi — et rdi dua theo bang xét dau trén

>0 ; S:x1+x2:—9:—%<0 nén hai nghiém cung diu am
a
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Tuong tu v6i phan b va c

b) P = 40 > 0; S= 13 > 0 nén hai nghiém cuing ddu duong

c) P :—% <0 nén hai nghiém trai dau

2 2 .
Vidu 2: Cho phuong trinh X~ —(M=D)X+mM*—mM+2=0 (m Ia tham sb)
Chang minh rang phuong trinh da cho ¢6 hai nghiém ciing dau véi v m

1 1 .3 1 3
yac=m’-m+2=m*-2-m+=-+1>=(m->)*+1>
Giai : Taco 5 4" 72 ( 2) A

2 2
1 1
Mm——| 20=| m-—— +1§21§:>ac21§
2 2 4 4 4
= P>0,Vm
Viy phuong trinh ¢6 hai nghiém ciing dau véi vV m
Vi du 3: Xac dinh m dé phuong trinh 2X° —(3M+1)X+m* —m—-6=0

c6 hai nghiém trai dau.

Giai:Pé phuong trinh c6 hai nghiém trai dau thi:

2
Aso |(M=7)">0 M7
P o -2<m<3
0

P<0 M =m-6_ T |m-3)m+2)<0
2

Vay Voi -2 < m < 3 thi phuong trinh ¢6 hai nghiém trai dau
Bai tap ap dung:
Bai 1: Cho phuong trinh x> —2(m—-1)x+2m-3=0 (1)

a) Chirng minh (1) luén c6 nghiém vaéi moi m

b) Tim gié tri cia m dé (1) c¢6 hai nghiém tréai dau

¢) Tim gié tri ciia m dé (1) c6 hai nghiém sao cho nghiém nay gap d6i nghiém kia

Bai 2: (Pé thi tuyén sinh 16p 10 THPT nim hoc 2007 — 2008 )

Cho phuong trinh x*> —5x+m=0
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a) Giai phuong trinh véi m =6

b) Tim m dé phuong trinh c6 hai nghiém duong.
Bai 3: Cho phuong trinh x> —2(m+3)x+4m—-1=0

a) Tim gia tri cia m dé phuong trinh c6 hai nghiém duong

b) Tim hé thic lién hé gitra hai nghiém khong phu thuéc vao m
Bai 4 : Xac dinh m dé phuong trinh

a) Mx* —2(m+ 2)x+3(m—2) = 0 ¢6 hai nghiém cuing diu

b) (M—1)X*> —2X+m =0 c6 it nhit mot nghiém khong am
* Lwru y: phan b: xét cac truong hop phuong trinh co:
+ hai nghiém trai dau

+ hai nghiém cung duong
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