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Tong hop kién thuc: Gidi bat phuong trinh bac hai
bang phuong phap xét dau

Tai liéu nay cung cdp mot cach day da va chi tiét vé phuong phap xét dau tam
thic bac hai dé gidi bat phuong trinh bac hai mot an, mot trong nhiing kién
thirc nén tdng quan trong cla chuong trinh Toan I6p 10.

1. Dinh nghia Tam thuc bac hai

Tam thuic bac hai déi vGi bién x la mot bi€u thirc cé dang:

f(x) = ax?2 + bx + ¢

Trong do:

e a, b, cla cac hé so da cho.

ea=0.

Nghiém cua tam thic bac hai f(x) chinh la nghiém cuda phuong trinh bac hai

tuong Ung ax® + bx + c = 0.

Vi du:

o f(X) =2x2-3x + 1la mbttam thic bac haivéia=2,b=-3,c=1.
e g(x) = -x2 + 4 la mét tam thidc bac haivgia=-1,b =0, c = 4.

e h(x) = 5x - 2 khéng phai la tam thic bac hai vi hé s6 cla x2 bang 0.
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2. Pinh ly vé dau cua Tam thuc bac hai

Dau cla tam thic bac hai f(x) = ax2 + bx + ¢ phu thudc vao dau clia hé sé a va

gia tri cia biét thirc A = b2 - 4ac (hoac A' = (b')? - ac).
Ching ta cé 3 truong hgp chinh sau day:
Truong hop 1: A O

Khi A 0, phuong trinh ax2 + bx + ¢ = 0 v0 nghiém. Khi dé, dau cta tam thirc f(x)

sé khong daéi trén toan bd tap so thuc R.
e COong thuc: NEu A 0 thi f(x) luén cung dau véi hé sd a, véi moi x € R.

e Giai thich: D6 thj cia ham sé y = f(x) (mét Parabol) khdng cat truc hoanh.
Néu a > 0, Parabol nam hoan toan phia trén truc hoanh (f(x) > 0). Néu a 0,

Parabol nam hoan toan phia dudi truc hoanh (f(x) 0).
Vidu 1: Xét dau tam thic f(x) = x2 + 2x + 3.
e H&s6a=1>0.
e Biétthic A = 22-4*1*3 =4-12 =-80.
e Két luan: ViA0Ovaa >0, nén f(x) >0 vdi moi x € R.
Vi du 2: Xét dau tam thic g(x) = -2x2 + x - 1.
e H&s6a=-20.
e Biétthic A = 12 - 4*(-2)*(-1) =1-8=-70.

e K&t luan: Vi A0 va a0, nén g(x) 0 véi moi x € R.
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Truong hop 2: A=0
Khi A = 0, phuaong trinh ax? + bx + ¢ = 0 c6 moét nghiém kép xo = -b/2a.

e COong thuc: Néu A = 0 thi f(x) ludn cung dau véi hé sé a, véi moi x # -
b/2a. Tai x = -b/2a, f(x) = 0.

e Giai thich: Do thj Parabol y = f(x) ti€p xUc vdi truc hoanh tai ding mot diém
(dinh cla Parabol). Tai diém ti€p xuc, f(x) = 0. Tai tat ca cac diém khac, f(x)

déu cung dau vdi a.

Vi du 1: Xét dau tam thic f(x) = 4x2 - 4x + 1.

Hésda=4>0.

Biét thic A = (-4)? - 4*¥4*%1 = 16 - 16 = 0.

Nghiém kép: x = -(-4)/(2*4) = 1/2.

Két luan: f(x) > 0 véi moi x # 1/2 va f(1/2) = 0.

Vi du 2: Xét dadu tam thuic g(x) = -x2 - 6x - 9.

e H&s6a=-10.

e Biét thirc A =(-6)2 - 4%(-1)*(-9) = 36 - 36 = 0.
e Nghiém kép: x = -(-6)/(2*(-1)) = -3.

e K&t luan: g(x) 0 véi moi x # -3 va g(-3) = 0.
Truong hop 3: A>0

Khi A > 0, phuong trinh ax? + bx + ¢ = 0 c6 hai nghiém phan biét xi1, x2 (gia st

X1 X2).
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e Cong thuc (Quy tac "Trong trai, ngoai cung"):

o Trong khoang hai nghiém (x1 x x2), f(x) trai dau véi hé sé a.
o Ngoai khoang hai nghiém (x x1 hodc x > x2), f(x) cung dau véi hé soé a.
e Gidi thich: D6 thj Parabol y = f(x) cat truc hoanh tai hai di€ém phan biét.

Phan doé thi nam gilra hai di€m cat sé & phia nguoc lai so véi hai phan do thi

bén ngoai.

Bang xét dau téng quat:

f(x) Cungdauvéia 0 Trdidduvéia O Cungdauvéia

Vi du 1: Xét dau tam thic f(x) = x2 - 5x + 4.

Hésdba=1>0.

Biét thirc A = (-5)2 - 4*1*4 =25 -16 =9 > 0.

Phuong trinh x2 - 5x + 4 = 0 cé hai nghiém x1 = 1, x2 = 4.

Ap dung quy tac "Trong trdi, ngoai cung":

o Trong khoang (1, 4), f(x) trdi dau véi a (a > 0) nén f(x) 0.

o Ngoai khodng (1, 4), tdc la x 1 hoac x > 4, f(x) cung dau véi a nén f(x) > 0.

Két luan: f(x) > 0 khi x € (-o, 1) U (4, +); f(x) 0 khi x € (1, 4).
Vi du 2: Xét dadu tam thirc g(x) = -2x2 - X + 3.
e H&s6a=-20.
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e Phuong trinh -2x2 - x + 3 = 0 ¢6 hai nghiém x1 = -3/2, x2 = 1.

e Ap dung quy tac "Trong trai, ngoai cung":

o Trong khoang (-3/2, 1), g(x) trai dau véi a (a 0) nén g(x) > 0.

o Ngoai khodng (-3/2, 1), tic la x -3/2 hoac x > 1, g(x) cung dau véi a nén

g(x) 0.
e K&t luan: g(x) 0 khi x € (-», -3/2) u (1, +x); g(x) > 0 khi x € (-3/2, 1).

3. Céc budc giai Bat phuong trinh bac hai mét an

DE& qgiai bat phuong trinh bac hai dang ax2 + bx + ¢> 0 (hoac, =, = 0), ta thuc

hién theo cac budc sau:

1. Budc 1: Dua bat phuong trinh vé dang dang ax? +bx + ¢ > 0 (hoac, =, <
0). Xac dinh tam thirc f(x) = ax2 + bx + ¢ va cac hé so a, b, c.

2. Budc 2: Tim nghiém cla tam thic f(x) bang céch gidi phuong trinh bac hai
ax2 + bx + ¢ = 0. Tinh Ava tim cdc nghiém x1, x2 (néu c9).

3. Budc 3: Lap bang xét dau hoac dua vao dinh ly vé dau cla tam thuic bac hai
dé xac dinh cac khoang ma f(x) mang dau phu hop véi chiéu cta bat phuong
trinh.

4. Budc 4: Dua vao két qud xét dau, két luan tap nghiém cla bat phuong trinh.

Luuy cac truong hgp dau "=" xay ra (doi v6i bat phuong trinh = hoac =<).
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4. Vi du ap dung giai cdc dang bat phuong trinh

Dang 1l: ax2+ bx+c>0

Vi du: Giai bat phuong trinh 2x2 - 5x + 2 > 0.

1. Budc 1: Bat phuong trinh da & dang chuan. Tam thic f(x) = 2x2 - 5x + 2, v4i
a=2>0.

2. Budc 2: Gidi phuong trinh 2x2-5x + 2 =0.Tacd A = (-5)2 - 4¥2%¥2 =9 > 0.

Phuaong trinh cé hai nghiém phan biét: x1 = 1/2, x2 = 2.

3. Buéc 3:Via=2>0vaA >0, f(x) sé cung dau véia (tic la > 0) khi x nam

ngoai khodng hai nghiém.

4. Budc 4: Vay, f(x) > 0 khi x 1/2 hoac x > 2. Tap nghiém cua bat phuong trinh
@S = (-», 1/2) U (2, +»).

Dang 2: ax? + bx +cO

Vi du: Giai bat phuong trinh -3x2 + 7x -4 0.

1. Budc 1: Bat phuong trinh da & dang chudn. Tam thdc f(x) = -3x2 + 7x - 4, V0
a=-30.

2. Budc 2: Gidi phuong trinh -3x2 + 7x - 4 = 0. Phuong trinh cé hai nghiém
phan biét: x1 =1, x2 = 4/3.

3. Budc 3: Vi a = -3 0 va phuong trinh c6 hai nghiém, f(x) sé cung dau vdi a
(tdc la 0) khi x nam ngoai khodng hai nghiém.

4. Budc 4: Vay, f(x) 0 khi x 1 hoac x > 4/3. Tap nghiém cla bat phuong trinh la

S = (-», 1) U (4/3, +).
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Dang 3:ax2+bx+c=0

Vi du: Giadi bat phuong trinh x2- 8x + 16 = 0.

1. Budc 1: Bat phuong trinh da ¢ dang chuan. Tam thic f(x) = x2 - 8x + 16, Véi
a=1>0.

2. Budc 2: Gidi phuong trinh x2-8x + 16 = 0. Ta cé A = (-8)? - 4*1*16 = 0.

Phuong trinh cé nghiém kép x = 4.

3. Budc 3: Via=1>0vaA =0, f(x) cung dau véi a (tic la> 0) véi moi x = 4.

Tai x =4, f(x) = 0.

4. Budc 4: Bat phuong trinh yéu cau f(x) = 0. Ta thay f(x) >0 véi moi x # 4 va
f(x) = 0 tai x = 4. Do d6, bat phuong trinh ding véi moi x € R. Tap nghiém la
S =R.

Dang 4: ax2 + bx+c=0

Vi du: Giai bat phuong trinh 5x2-x + 1 < 0.

1. Budc 1: Bat phuong trinh da & dang chuan. Tam thic f(x) = 5x2-x + 1, vdi a
=5>0.

2. Budc 2: Gidi phuong trinh 5x2-x + 1 =0.Tacd A = (-1)?2 - 4%*5*1 = -19 0.
Phuong trinh vo6 nghiém.

3. Budc 3: Via=5>0vaAO0, f(x) luon cung dau véi a, tuc la f(x) > 0 véi moi
X € R.

4. Budc 4: Bat phuong trinh yéu cau f(x) < 0. Vi f(x) luén 16n hon 0, nén khong

c6 gia tri nao cla x théa man. Bat phuong trinh vo nghiém. Tap nghiém 1a S

Vidocu.com - Chia sé tai liéu hoc tdp mién phi Trang 7/8



= Q.

5. Tong két va luu y quan trong

e« Nam viing quy tac xét dau: Day la chia khda dé giadi quyét bai toan. Hay
ghi nhé bang téng két dudi day.

e Chu y hé sd a: Dau cla hé so a la yéu t6 quyét dinh dau cda tam thic trong
cac khoang. bung bao gio quén xét dén né.

e Phan biét dau bat phuong trinh: Ddu "> va ' sé cho tap nghiém la cac
khodng mé. Dau “=" va "< sé cho tap nghiém la cac khodng déng (bao gom
ca cac nghiém).

e Truong hop vo nghiém hoac nghiém dung véi moi x: Thudng xay ra khi

A 0 hoac A = 0. Can phan tich can than dé khéng bd sét truong hop.

Bang tong két quy tac xét dau f(x) = ax2 + bx + ¢

Truong hop Dau cua f(x)

AO f(x) ludn cung dau véi a, Vx € R.

A=0 f(x) cung dau véi a, Vx # -b/2a. (f(-b/2a) = 0)

Trong khoang (x1, x2), f(x) trdi dau vdi a.
A > 0 (nghiém xi, x2)
Ngoai khodng [x1, xz2], f(x) cung dau véi a.
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