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Tong hop kién thic: Phuong trinh bac hai chua
tham soé va Pinh ly Vi-ét

Tai liéu nay cung cap mét cai nhin téng quan va chi tiét vé cach giadi va bién
luan phuong trinh bac hai cha tham s6, cling nhu cac ing dung sau réng cuta
dinh ly Vi-ét trong chuong trinh Toan 16p 10.

Phan 1: On tap vé phuong trinh bac haiaxz2 + bx+ ¢ =0 (a
z 0)

1.1. Cong thuc nghiém

DE& gidi phuong trinh bac hai, ta s dung biét thidc Delta (A).

o Biét thuc Delta (A):A = b2 - 4ac

e Biét thuc thu gon Delta phay (A'): Dung khi hé s6 b la s6 chan (b = 2b').

A' = (b')2 - ac
1.2. Bién luan s6 nghiém dua vao Delta (A)

S6 nghiém cua phuong trinh bac hai phu thudc hoan toan vao dau cula biét thirc

A.
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S6 nghiém Cong thuc nghiém

A>0 Phuong trinh cé 2 nghiém phan biét. x1,2 = (-b £ VA) / 2a
A=0 Phuong trinh cé nghiém kép. X1 =Xz2=-b/2a

AO Phuong trinh vo6 nghiém. Khéng cé nghiém thuc

Phan 2: Bién luan phuong trinh bac hai chita tham sé.m

Day la dang toadn yéu cau tim diéu kién cta tham s6 m dé phuaong trinh cé so

nghiém théa man mot diéu kién cho trudc.
2.1. Truong hop hé s6 a chira tham sé
Khi hé s6 a cla x2 chtta tham sé m, ta phai xét 2 trudng hop:

1. Truong hopl:a=0
Thay gid tri m lam cho a = 0 vao phuong trinh ban dau. Phuong trinh trd

thanh phuong trinh bac nhat. Gidi va bién luan phuong trinh bac nhat nay.

2. Truong hop 2: a =0
V@i diéu kién.ctia m dé a = 0, phuong trinh |a phuong trinh bac hai. Ta tinh A

(hodc A')«va bién luan s6 nghiém dua vao dau cla A nhu binh thudng.

Vi du: Bién luan theo m sé nghiém cla phuong trinh: (m - 1)x2 - 2(m - 1)x + m

= 0.

e Truonghopl:a=0em-1=0em=1
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Thay m = 1 vao phuong trinh, ta dugc: 0.x2-0.x+ 1 =01 =0 (V6 ly). Vay

phuong trinh v6 nghiém khi m = 1.

e Truonghop2:az0em=1

Phuong trinh la bac hai. Ta tinh A"

A' =(b')2-ac=(-(m-1))2- (m-1)m = (m-1)2 - m(m-1) = (m-1)(m-1-m)

=-(m-1)=1-m
o NEUA'>0e1-m >0+ m1l: Phuong trinh cé 2 nghiém phan biét.

oNEUA'=0e1-m=0em=1: K& hop vai diéu kién m # 1, truong hgp

nay khong xay ra.

o NEUA'0« 1-mO0 <« m > 1: Phuong trinh vo6 nghiém.

Két luan:

e V&i m 1, phuaong trinh cé 2 nghiém phan biét.
e V6i m = 1, phuong trinh voé nghiém.

2.2. Truong hop hé sé a la hang sé (a = 0)

Pay la truong hgp don giadn hon. Ta chi can tinh A va gidi cac bat phuong trinh

hodc phuong trinh A > 0, A = 0, A 0 dé€ tim m.

Vi du: Tim m dé phuong trinh x2-2mx + m2-m + 1 = 0 c6 nghiém.
Phuong trinh da cho cé a = 1 # 0. D€ phuaong trinh cé nghiém, ta can A' = 0.
A'=(-m)2-1.(m-m+1)=m?-m+m-1=m-1

Phuong trinh cé nghiém khiA'=z=0em-1=0m = 1.
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Vay v6i m = 1 thi phuong trinh da cho cé nghiém.

Phan 3: Pinh ly Vi-ét va cac ing dung
3.1. Pinh ly Vi-ét (Thuan)

Néu phuong trinh bac hai ax2 + bx + ¢ = 0 (a # 0) c6 hai nghiém x1 va Xz, thi

tong va tich cda hai nghiém dé dugc tinh nhu sau:
e Téng hai nghiém (S): S = x1 + x2 = -b/a
e Tich hai nghiém (P): P = x1 * x2 = c¢/a

Luu y quan trong: Chi dugc dp dung dinh ly Vi-ét khi phuong trinh cé nghiém

(tdcla A = 0).

Vi du: Cho phuong trinh 2x? - 5x + 1 = 0. Khéng gidi phuong trinh, hay tinh

tong va tich cac nghiém.

Tacé A= (-5)?-4*¥2%x1 =25-8 =17 > 0, vay phuong trinh cé hai nghiém phan

biét x1, Xa.

Ap dung dinh ly Vi-ét:

e S=x1+ x2=-(5)/2 =5/2

e P=x1*x2=1/2
3.2. Pinh ly Vi-ét (Pao)

Néu hai s6 uvav cotébngu + v =S va tich u* v = P, thi u va v la hai nghiém

cla phuong trinh:
X2-SX+P=0
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DPiéu kién dé ton tai haisdé u, via S2-4P = 0.

Vi du: Tim hai s6 biét téng clia ching bang 10 va tich cda ching bang 21.
Goi haisdocantimlauvav.Tacd6S=u+v=10vaP=u*v=21.

Hai so u, v la nghiém cla phuong trinh: X2 - 10X + 21 = 0.

Gidi phuong trinh nay, ta dugc X1 = 3, X2 = 7. Vay hai s6 can tim la 3 va 7.

Phan 4: Cac ing dung quan trong cua Pinh ly Vi-ét

4.1. Tinh gia tri caa biéu thac doi xing giita cdc nghiém

Ta c6 thé biéu dién cac biéu thic d6i x(rng cla xi1 va x2 qua téng S va tich P.
e X12 + X22 = (X1 + X2)2 - 2xax2 = S?2 - 2P

e X13 + X232 = (X1 + X2)(X12 - Xax2 + x22) = S(S2 - 3P)

o (X1-X2)2 = (X1 + X2)2 - 4xax2'= S22 - 4P = |x1 - x2| = V(S? - 4P)

e 1/x1 + 1/x2 = (X1 + X2)/(xaxz2) = S/P (véi P # 0)

Vi du: Cho phuong trinh x? - 3x - 7 = 0 c6 hai nghiém x1, x2. Tinh gia tri clia A =

X12 + X22.
Phuong trinh cé a.c = 1.(-7) = -7 0 nén lubn c6 2 nghiém phan biét.
Theo Vi-ét: S = x1 + x2 = 3; P = xax2 = -7.

Tacd: A=x12 + x22 =S52-2P =32-2(-7) =9 + 14 = 23.
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4.2. Xét dau cac nghiém cua phuong trinh bac hai

Pay la moét ing dung rat manh, cho phép ta biét dau cla cadc nghiém ma khong

can giai phuong trinh.

Tinh chat nghiém Piéu kién

Cé 2 nghiém trai dau (x1 0 x2) P O (hoac a.c 0)

C6 2 nghiém duong phan biét (0 x1 x2) A>0,P>0,S>0
C6 2 nghiém am phan biét (x1 x2 0) A>0,P>0,S0
Cé 2 nghiém duong (c6 thé trung nhau) A=0,P>0,S>0
Cé 2 nghiém am (c6 thé trung nhau) A=0,P>0,S0
Cé 2 nghiém cung dau A=0,P>0

Vi du: Tim m dé phuong trinh x2 - 2(m-1)x + m2 - 3m = 0 cé hai nghiém trai

dau.

DE& phuaong trinh cé hai nghiém trai dau, diéu kién la P O.
P =Xxix2=c/a=m?-3m

Ta can gidi bat phuong trinh: m2 - 3m 0 & m(m - 3) 0.
Lap bang xét dau hoac giadi nhanh, ta dugc 0 m 3.

Vay véi 0 m 3, phuong trinh cé hai nghiém tréi dau.
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4.3. Tim hé thuc lién hé giita hai nghiém khéng phu thudéc vao tham sé

m
Phuong phap chung la:

1. Tim diéu kién dé phuong trinh cé nghiém (A = 0).
2. Tinh S va P theo tham sé m.

3. TU hai biéu thidc S va P, ta rut m t& mét bi€u thirc va thé vao biéu thirc con

lai d& kh&r m. Hé thirc thu duoc la hé théc can tim.

Vi du: Cho phuong trinh x2 - (m+1)x + m = 0. Tim hé thac lién hé gilta x1 va x2

doc lap véi m.

1. A=(m+1)2-dm=m2+2m+1-dm=m?2-2m + 1 = (m-1)2 = 0 véi moi m.

Phuong trinh luén cé nghiém.

2. Theo Vi-ét:

oS=xa+x2=m+ 1 (1)

o P =xi1x2 =m (2)

3. Tu(l)tacOm=S-1.Thévao (2): P=S - 1.

Vay hé thic can tim la xaxz2 = (x1 + x2) - 1.

4.4. Tim GTLN, GTNN cua bi€u thuc déi xitng giita cac nghiém
Phuong phap chung:

1. Tim diéu kién cla m dé phuong trinh cé nghiém (A = 0).

2. Bién d6i bi€u thic can tim GTLN/GTNN vé dang chita téng S va tich P.
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3. Thay S, P theo m vao biéu thirc, ta dugc mét ham sé theo m.

4. Tim GTLN/GTNN cla ham s6 nay véi diéu kién cla m da tim & budéc 1.

Vi du: Cho phuong trinh x2 - 2mx + 4m - 4 = 0. Tim m dé phuong trinh cé 2

nghiém xa, x2 va tim GTNN cla A = x12 + x22.

1. Diéu kién c6 nghiém: A' = (-m)2-(4m-4)=m2-4m + 4 = (m-2)2 = 0.
Phuaong trinh luén c6 nghiém v&i moi m.

2. Theo Vi-ét: S =2m; P =4m - 4.

3. Bi€uthlic A = xa2 + x22=52-2P = (2m)2-2(4m-4) = 4m2 - 8m + 8.

4. Ta can tim GTNN cla A(m) = 4m2 - 8m + 8. Day la moét parabol cé bé [6m

quay |én. GTNN dat tai dinh.

5. Hoanh d6 dinh m = -(-8)/(2*4) = 1. Gia tri nay thda man diéu kién cé nghiém

(moi m).

6. GTNN cua A la A(1) = 4(1)2 - 8(1) + 8 = 4.

Vay GTNN cua A la 4, dat dugc khim = 1.
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