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Tong hop kién thic Phuong trinh bac hai moét an
va Cong thuc nghiém

Pay la tai liéu 6n tap toan dién vé chuyén dé phuong trinh bac hai mét dn, mot
trong nhirng ndi dung trong tam cua chuong trinh Toan hoc I6p 9. Tai liéu cung
cap day da dinh nghia, cong thic va cac vi du minh hoa chi tiét.

1. Pinh nghia phuong trinh bac hai mét an

Phuong trinh bac hai mét n la phuong trinh c6 dang:

ax2+bx+c=0

Trong do:

e X la an so.

e a, b, c la cac s6 cho trudc goi la cac hé sé.

e Diéu kién bat budc:a = 0.

Vi du:

1. Phuong trinh 2x2 - 5x + 3 = 0 la mo6t phuong trinh bac hai véia = 2, b = -5,

gl

2. Phuong trinh x2 - 9 = 0 la moét phuong trinh bac haivéia=1,b=0,c=-9

(dang khuyét b).
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3. Phuong trinh -3x2 + 7x = 0 la m6t phuong trinh bac haivéia =-3,b =7, c
= 0 (dang khuyét c).
2. Céng thuc nghiém téng quat

DE& gidi phuong trinh bac hai ax2 + bx + ¢ = 0 (a # 0), ta si dung céng thirc

nghiém dua vao biét thic Delta (A).

2.1. Biét thuc Delta (A)

Biét thirc Delta dugc tinh theo cong thic:

A = b? - 4ac

Gid tri cia A quyét dinh sé nghiém cta phuong trinh.

2.2. Cac truong hop cua Delta va nghiém cua phuong trinh

Dua vao dau cla A, ta cé thé két ludn s6 nghiém cla phuong trinh nhu sau:

Truong hop Cong thuc

Két luan vé nghiém
cua A nghiém

x1 = (-b + VvA) /
2a

A>0 Phuong trinh cé 2 nghiém phan biét.
xz2 = (-b - VA) /

2a

Phuong trinh cé nghiém kép (hai nghiém x1 = x2=-b/

bang nhau). 2a
AO Phuong trinh vé nghiém. Khéng cé
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2.3. Vi du minh hoa

e Vidu 1 (A > 0): Gidi phuong trinh x2-7x + 10 = 0
Xac dinhhés6:a=1,b=-7,c=10.
Tinh A: A = b?-4ac = (-7)? - 4%1*10 = 49 - 40 = 9.
Vi A =9 > 0, phuong trinh c6 2 nghiém phan biét.
VA = V9 = 3.
Ap dung céng thiic nghiém:
x1=(-(-7)+3)/(2*¥1)=(7+3)/2=10/2 = 5.
X2 =(-(-7)-3)/(2*1)=(7-3)/2=4/2 = 2.
Vay tap nghiém cua phuong trinh la S = {2; 5}.

e Vidu 2 (A = 0): Gidi phuong trinh 9x2-6x + 1 =0
Xac dinh hésé:a=9,b=-6,c=1.
Tinh A: A = b? - 4ac =(-6)? - 4*9*1 = 36 - 36 = 0.
Vi A = 0, phuong trinh c6 nghiém kép.
Ap dung céng thitc nghiém:
X1=x2=-b/2a=-(-6)/(2*9)=6/18 = 1/3.
Vay phuong trinh cé nghiém kép x = 1/3.

e Vidu 3 (A 0): Gidi phuong trinh2x2 + 3x + 5=0

Xac dinhhés6:a=2,b=3,c=5.
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Tinh A: A = b? - 4ac = 32 - 4*2*5 = 9 - 40 = -31.

Vi A = -31 0, phuong trinh vb6 nghiém.

3. Cong thuc nghiém thu gon

Khi hé s6 b cta phuong trinh la mét sé chan, ta cé thé s dung cong thic

nghiém thu gon dé viéc tinh toan tré nén don gidn hon. Ta dat b = 2b'.
3.1. Biét thuc Delta phay (A')

Biét thirc Delta phdy duoc tinh theo céng thirc:

A' = (b')2 - ac (vGi b' = b/2)

3.2. Cac truong hop cua Delta phay va nghiém cta phuong trinh

Tuong tu nhu Delta, dau cla A' quyét dinh s6 nghiém cla phuong trinh:

Truong hop cua

Két luan vé nghiém Cong thuc nghiém

AI

x1 = (-b' + VA') /
Phuong trinh cé 2 nghiém phan

A'>0 a
biét.
x2 = (-b'-vVA') / a
A'=0 Phuong trinh cé nghiém kép. x1=x2=-b'/a
A'O Phuong trinh voé nghiém. Khéng co

3.3. Vi du minh hoa

e Vi du: Gidi phuong trinh 3x2-8x + 4 =0
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Xac dinh hésé6:a=3,b=-8, c=4.

Vi b = -8 la s6 chan, ta dung c6ng thitc nghiém thu gon. Ta cé b' = b/2 = -8/2

= -4,

Tinh A" A' = (b")2-ac=(-4)?-3*4 =16-12 = 4.
Vi A' = 4 > 0, phuong trinh c6 2 nghiém phan biét.
VA' = V4 = 2.

Ap dung c6ng thitc nghiém thu gon:

xi=(-b'+VA)/a=((4)+2)/3=(4+2)/3=6/3=2.

x2=(-b'-VA") /a=((-4)-2)/3=(4-2)/3=2/3.

Vay tap nghiém cua phuong trinh la S = {2/3; 2}.

4. Cac truong hop dac biét cua phuong trinh bac hai

Mot s6 phuong trinh bac hai €6 dang khuyét hé sé b hodc ¢, cé thé gidi nhanh

hon ma khéng can dung céng thiic nghiém.

e Phuong trinh khuyét hé sé c (c = 0)
Phuong trinh c6 dang: ax? + bx = 0
Cach giai: Dat nhan ti chung.
ax2+bx=0ex(ax+b)=0

Phuong trinh luén c6 hai nghiém:
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x1=0

-b/a

X2
Vi du: Gidi phuong trinh 5x2 - 20x = 0.
5x(x-4) =0

@ XxXx=0hoacx-4=0

& X = 0 hoac x = 4.,

Vay tap nghiém la S = {0; 4}.

Phuong trinh khuyét hé sé b (b = 0)
Phuong trinh cé dang: ax2 + ¢c =0

Cach giai: Chuyén vé va khai can.
ax2+c=0e®ax?=-ce x?>=:C/a

o Néu -c/a = 0, phuong trinh c6 hai nghiém doi nhau: x = x=vV(-c/a).
o Néu -c/a 0, phuong trinh vé nghiém.
Vi du 1: Gidi phuong trinh 2x2 - 18 = 0.
2x2 =18 x2 =9 e x = V9 e x = £3.
Vay tap nghiém la S = {-3; 3}.

Vi du 2: Gidi phuong trinh 3x2 + 12 = 0.
3x? =-12 & x? = -4,
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Vi x2 = 0 v8i moi x, nén phuong trinh x2 = -4 v6 nghiém.

5. Luu y quan trong khi giai phuong trinh bac hai

1. Xac dinh dang hé sé: Lu6n xac dinh chinh xdc cac hé sé a, b, ¢, dac biét la
dau cla ching.

2. Ki€m tra truong hop dac biét: Trudc khi &p dung céng thic nghiém, hay
ki€ém tra xem phuong trinh cé dang khuyét b hoac c khdong dé gidi nhanh
hon.

3. Uu tién céng thuc thu gon: Néu hé sé b la sé chan, hdy dung cong thiic
nghiém thu gon (A') dé gidm sai sét trong tinh toan.

4. Can than khi tinh toan: Cic 16i thuong gap la sai dau khi tinh A, sai khi

khai can hoac rut gon nghiém. Hay ki€m tra lai cadc budgc tinh todn ctia minh.
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