CAC DANG TOAN PHU'O'NG TRINH BAC HAI MOT AN, CACH
GIAI VA TiINH NHAM NGHIEM NHANH

I. T6m tat ly thuyét vé Phuong trinh bdc 2 mét an
1. Phuodng trinh bacnhdatax+ b =0

- N&u a = 0, phuang trinh ¢é nghiém duy nhit x=(-b/a)

- Néua =0, b+ 0, phudng trinh v& nghiém

- Néua =0, b =0, phudng trinh cé vé s6 nghiém

2. Phudng trinh bac 2: ax2 + bx + c =0 (a # 0)

a) Cong thifc nghiém cua phuong trinh bic 2 mét an:

=Tinh A = B — 4ac

+) A= 0: PT co 2 ngniém: », — —b; ‘/’E;Xz _ —b;—v@
4 a

+)A=0: PT co nghiém kép: x; = x = ;_:

+) A= 0 PT vé nghiém.
= Tinh A = b2 — ac, (b = 2b)

-’ ’ ! r
HA> 0 PTco2ngniém: ,, — 2 - VA" —b+va

a a
Bl v
) A= 02 PT cO nghiém kép: x; = x = —
a

+) A" = 0: PT v& nghiém.

b) Binh Iy Vi-et:

- GOi X4 V& X> I& 2 nghiém clia PT bac 2 mét an ax? + bx + ¢ = 0 (a#0):
b [
S=x+x =——P=xixa =~
a =
- Ta c6 thé si¥ dung dinh Iy Vi-et d& tinh cac biéu thirc cla x4 , x> theo ab,c:

*S=x+uxm=——
a

B — 2ac

*S=xi+x =(a+x) 2= g

3abe — B3

¢S =+ =[x +x) 3xx(xa+x) = PE

R ! > | B? — 4ac
lx1 — x2| =/ (a +x2)" — dxaxa = \';3—2

c) binh ly Vi-et dao:

- NEu x4 + X3 = 5 V& X1.X3 = P thi x4, X2 18 nghiém cla phudng trinh: X2 - SX + P = 0 (DiBu kién 52 - 4P = 0)



d) Ung dung cua dinh Iy Vi-et

* Tinh nham nghiém phudng trinh bac 2:

-Néua+b+c=0thi: ¥ =1vax = (c/a);

-Néua-b+c=0¢thi: x; =-1vax=(-c/a);

* Tim 2 s6 khi biét téng va tich

- Cho 2 s x, y, bigt x + y = 5 va x.y = P thi x, y 1a nghiém cla phudng trinh: X2-SX +P =10

* phan tich thanh nhan to

- Néu phudng trinh: ax2 + bx + ¢ =0 (a = 0) cd 2 nghiém xq, xa thiaxZ + bx + c = a(x - xq)(x - x3) = 0
* Xdc dinh dau caa cdc nghiém s

- Cho phugng trinh: ax2 + bx + ¢ = 0 (a = 0), gid s’ PT co6 2 nghiém x4, ¥ thi § = X3 + %3 = (-bfa); P = X453 =
(c/a)

- N&u P < 0 thi phudng trinh cé 2 nghiém trai du
- NEéu P > 0 va& A > 0 thi phudng trinh <6 2 nghiém cing ddu, khi d néu S > 0 thi phudng trinh cé 2 nghiém
dudgng, S < 0 thi phudng trinh co 2 nghiém am.
II. M6t sé dang toan phuong trinh béc 2 mét an
Dang 1: Giai phuong trinh bac 2 mét an
* Phuong phap:
+ Trudng hop 1: Phuong trinh bac 2 khuyét hang tir bac nhat:
- Chuyén hang tr tu do sang vé phai
- Chia c& 2 v& cho hé s8 bac 2, dua vé dang x2 = a.
+va

0

+ Méu a > 0, phuceng trinh cé nghiém x

+ Méu a = 0, phueng trinh cé nghiém x
+ Méu a < 0, phucgng trinh v&é nghiém
+ Trudng hgp 2: Phudng trinh bac 2 khuyé&t hang tlr du do:
- Phan tich vé& trai thanh nhan tl bang phudng phap dat nhan tr chung, dua v& phuong trinh tich rdi giai.
+ Trudng hgp 3: Phudng trinh bac 2 day dua:
- Sir dung céng thirc nghiém, hodc céng thifc nghiém thu gon dé giai
- Sir dung guy tac tinh nhdm nghiém dé& tinh nghiém dai vdi 1 s6 phudng trinh dic biét.
Vi du: Gidi cic phudng trinh sau:
a)2x2-4=0 b)xi+4x=0

C)x2-5x+4=0



* | @i giai:

a)2xZ-4=0ex=4=x2=2 =x==1Vv2
= K&t ludn: Phurang trinh co nghiém x==++2.
byx2+4x=0=x(x+4) =0
=x=0hodcx+4 =0

= ¥ =0hodcx =-4

= K&t luan: Phugng trinh cé nghiém x=0 va x=-4.
c)x2-5x+4=0

* cach giai 1: sif dung céng thirc nghiém
A=h —dac=(-57°-414=25-16=10

A=0>0+vA=3

—b—+vA 5-3 s —b++vA 543
= = Il_ = =

52 3 == -~ 3 ¢

= PT ¢6 2 nghiém phan biét: », —

= K&t ludn: Phuong trinh cd nghiém x=1 va x=4.
* Cach giai 2: nham nghiém

-PTdacho: x2-5x+4=0cOcaché&sda=1;b=-5;c=4vatathdy:a+b+c=1-5+4=0néntheolng
dung cla dinh Iy Vi-ét, tacdx; = 1; %2 =c/la=4/1=4

= K&t luan: Phuong trinh cd nghiém x=1 va x=4.
* Mot s0 luu y khi giai phuang trinh bac 2:

+ NEu gap hang dang thic 1 va 2 thi dua v& dang tdng quat giai binh thudng, khéng can giai theo cdng thic, vi
duix2-2x+1=0s (x1)2=0=x=1.

+ Phai sap x&p lai dung th ty cac hang tlr d€ 18p thanh phudng trinh ax? + bx + ¢ = 0 rdi mdi &p dung cdng
thie, vidu: x(x-5) =6 =2 x2-5x =6 = x2- 5x - 6 = 0 = &p dung céng thac gidi tigp,...

+ Khdng phai Iic ndo x clng 12 8n s6 ma cé thé 153 dn y, &n z An t hay &n a, &n b,... tly vao cach ta chon
bién, vidu: a2-3a+2=0;t2-6t + 5= 0.
Dang 2: Phuong trinh dua vé phuong trinh bac 2 bang phuong phap dat an phu
a) Phudng trinh tring phuong: ax* + bx2 + ¢ = 0 (az0)

#* Phuong phap:

- Patt = x2 (t=0), dua PT vE dang: at? + bt + ¢ = 0

- Gi&l PT bac 2 theo t, ki€m tra nghiém t cé thoa digu kién hay khéng, néu cd, trd lai phudng trinh x2 = t d& tim

nghiem x.
b) Phudng trinh chifa 8n d mau:

* Phucng phap:



- Tim digu kién xac dinh cla phudng trinh

- Quy ddng mau thirc 2 v& rdi khir mau

- Giai phudng trinh vira nhan dugc

- Kiém tra digu kién cac gia tri tim dudc, loai cac gia tri khéng thoa man digu kién, cac gia tri thoa didu kién
xac dinh 14 nghiém cla phuong trinh da cho.

Vi du: Giai phudng trinh sau:
a)x*-3x2+2=0

bx—|—2_ _ b
}x—3 0 2 —x

* | g giai:

alx*-3x2+2=0 (¥)

-patt=x2 (tztacd (M =22-3t+2=0
-Tathdya+b+c=0=t=1hodct=2(dButhod DKt = 0)
-Viit=1:x*=1=x= %1

-VEit=2:x2=2=x= %2

= K&t ludn: Phuaong tinh cé nghiém (-v2; -1; 1; v/2)

2 6
) ey *
}x—3 0 2—x()

BK:x=3;, x=2

- Quy ddng khir mau, PT (*) ta dudc:
(x+2)(2-x) - 9(x-3}(2-%x) = 6(x-3)

= 4-x%2-9(-x2+5x-6) =6%-18

& 4-%2+9x%-45X + 54 -6X + 18 =0

= 8x2-5lx+76=0

A = (-51)* - 4.8.76 = 26012432 =160 >0, /A =13
-b—+vA 51-13 38 19,

L

X =

22 28 16 8
_-h+va 51413 64,
=Ty T 28 16

- C3 2 nghiém trén d2u thod BK x = 3; x = 2;

= PT cd nghi€m: x; = 19/8 va ¥; = 4;



Dang 3: Giai bién luan s6 nghiém cua phucong trinh bac 2 co tham sé
* Phudng phap:
- Sir dung céng thirc nghiém, hodc céng thifc nghiém thu gon dé giai,
- Tinh o — B2 — 43¢ theo tham sd:
+ Néu A > 0: phugng trinh ¢d 2 nghiém phin bigt
+ Néu A = 0: phudng trinh ¢d nghiém keép
+ Néu A < 0: phudng trinh v& nghiém
Vi du: Gidi bién ludn theo m, phuang trinh: mx2 - 5x-m -5 = 0 (*)
* | gi giai:
- Trudng hgdp m = 0 thi (%) tréd thanh: -5x -5 =0=>x = -1
- Trudng hgp m = 0, ta co:
A = b — dac = (—5)* — 4(m)(—m — 5)
= 25 + 4m(m+5) = 25 + 4m?2 + 20m = (2m+5)?
- Ta thdy: A = (2m+5)2 = 0, ¥ m nén PT(*) s& ludn cd nghiém
b 5

+ NEu A =0 =m =-5/2 thi PT (*) cd nghiép duy nhat: x = ;_ === -1
a —

+NEUA=0=m < -5/2 hodc m > -5/2 thi PT (*) cé 2 nghiém phan biét:

o —bEVA 5% 2m 45|
12= 2a N 2m

Dang 4: Xac dinh tham sé m d€ phucong trinh bdc 2 thoa man diéu kién nghiém sé
* Phuong phap

- Giai phudng trinh bac 2, tim x4; %3 (néu cd)

- V@i digu kién vE nghiém =8 cla d& bai giai tim m

- Bang xét didu nghiém cla phudng trinh bac 2 mdt &n:

Dau nghiém X1 2 S=x+x, | P=xx, A Diéu ki¢n chung
tréi ddu + | F P<0 [A20 A0 ;P<0.
cing dau, + + P>0 A20 A20 ;P>0

cing dwong, + + S>0 P>0 |[A20]| A20 :P>0:S>0
cung am - - S<0 P>0 A>20 | A20 :P>0:S<0.




* Luu y: NEu bai todn yéu cBu phudng trinh ¢é 2 nghigém phan biét thi ta xét A > 0 ; con néu dé bai chi nadi
chung chung phuang trinh ¢ 2 nghiém thita xét A = 0.

» Tim diéu kién téng quat dé€ phudng trinh ax? + bx + ¢ = 0 (az0) co:
1. Cé nghiém (cd hai nghiém) = A =0

2.V nghigm e A <0

3. Nghiém duy nhét (nghiém kép, hai nghiém bang nhau) = A = 0

4. C6 hai nghiém phan biét (khac nhau) = A >0

5. Hai nghiégmcingddu = A=0vaP >0

6. Hainghigmtraiddu s A>0vaP<0l=ac<0

7. Hainghigm duong (ISnhon0) = A=z 0; S >0vaP >0

8. Hai nghiém &m (nho hdn0) = A= 0; S<0VvaP>0

9. Hainghigm ddinhau = A= 0vas=10

10.Hai nghiém nghich ddonhau e A z0vaP =1

11. Hai nghiém trai ddu va nghiém a&m co giad tri tuyét ddi Ién hdn = a.c<0vas <0
12. Hai nghiém trai ddu va nghiém dudng co gia tri tuyét ddi ldn hdn = ac<0wva s >0
Vi du: Cho phudng trinh bdc 2 anxthamsdm: x2 + mx+m+ 3 =0 (*)

a) Giai phuagng trinh vdi m = -2.

b) Tim m dé& phuong trinh cé 2 nghiém xq , X5 thod x12 + %2 = 9
<) Tim m d& phuadng trinh ¢é 2 nghiém xq, X3 thod 2%, + 3Xx3 = 5

* | @i giai:
ajviim=-2thi(*)ex*-2x+1=0

-Tathdy, a + b + ¢ = 0 nén theo Vi-et PT cd nghiém: x; = 1; Xz = ¢fa = 1;

-Hodc: x?-2x+1 =0 (x-1)2 = 0 nén co nghiép kép: x = 1

bYBEPT: x2 + mx + m + 3 = 0 cod 2 nghiém thi:

A=m—4(m+3)=0

- Khi dé theo dinh Iy Vi-et ta cd: x4 + X3 = -M va X%z = M+3

Ma X312 + %22 = 392 + 2xx + X2 - 2xyXs

= (%1 + %02 - 224%z = (-m)2 - 2(m+3)=m2-2m -6

-Dod6, d&: %12 + %2 =9 = mi-2m-6=9= mZ-2m-15=10

Ta tinh A", = (-1)2 - 1(-15) = 16 = v-’,g;n —4



= PT co 2 nghiém my = (1+4)/1 = 5vam; = (1-4)/1 = -3

-Thilai BK cham dé A = 0:
_Vdim=5=A=25-32=-7 <0 (loai)
_Vdim=-3=4A=92>0 (thod PK)

= Vay vdi m = -3 thi PT (*) c6 2 nghiém thod x12 + %22 = 9

C) Theo cBu b) PT cd 2 nghiém x; , X = A =20

X1+ X2 =—m

Theo Vi-et ta cd: {
xixa=m+ 3

- Theo y&u c3u bai toan ta cn tim m sao cho: 2x; + 3x; = 5, ta 58 tim x4 va Xz theo m

- Ta gidi hé: {xl—i—xz:—m {3x1+3x2=—3m - {x1=—3m—5

2xi + 30 =15 2x1+3x0 =15 xx=2m+5
-laicd XXz =m + 3= (-3m-5)(2m+5) = m+3

= -6m2-25m-25=m+ 3

= 6m? + 26m + 28 = 0

=3m?+ 13m+ 14 =0

Tinh Ay, = 132-4.3.14 =1 > 0.

= PT ¢é 2 nghiém phan biét: m, = -7/3; my = -2

- Thir lai digu kién: A = 0;

_Vadim=-7/3; A= 25/9 > 0 (thoa)

_vdim=-2; A=0 (thod)

= K&t luan: vdi m=-2 hodc m=-7/3 thi PT co 2 nghiém thoa 2xy + 3%z = 5.

Dang 5: Giai bai toan bang cdach Iap phuong trinh
= phuong phap: van dung linh hoat theo yéu cdu bai todn dé |ap phudng trinh va giai

Vi du: Trong Iic hoc nhém Hang yéu cdu ban Minh va ban Lan méi ngudi chon mét s&, sao cho 2 s§ nay hdn
kém nhau 13 5 va tich cua chidng phai bang 150, vay 2 ban Minh va Lan phai chon nhung 58 nac?

* Lgi giai:
- Goi 58 ban Minh chon 1a x, thi s ban Lan chon s lax + 5
- Theo bai ra, tich cla 2 58 nay |1a 150 nén ta co: x(x+5) = 150

= %2 4+ 5x-150=10



A =5 _4(—150) = 625> 0 = /A =25

- Phudng trinh 4 nghiém x4 = 10; x; = -15

- Way cd 2 cap s6 thoa la: (10; 15) va (-15; -10)

III. Bai tdp Phucdng trinh bac 2 mét an

Bai 12 trang 42 sgk todn 9 tap 2: Giai cac phudng trinh sau:
a)x2-8=0 b)5x2-20=0 )04 +1=0
d)2x2+xvV2=0 e)-04x2+1,2x=0

* | gi giai Bai 12 trang 42 sgk toan 9 tap 2:
a)xl-8=0exi=8=x=+2v2
bysx2-20=0ex2=4ox=1%2

c)0,4x2 +1 =0 x% =-2,5 = PT vd nghiém

d)2x2 + xvV2 =0 & xV2.(xvV2 +1) = 0 = x = 0 hodc x = -1/v2
2)-0,4x2+1,2x=0=0,4%(-%x+3)=0=x=0hodcx = 3
Bai 16 trang 45 sgk todn 9 tap 2: Dung cdng thic nghiém giai cdc phuang trinh sau
a)2x2-7x+3=0 b)ex2+x+5=0

C)6x2+x-5=0 d)3x¥+5x+2=0

e)yl-8y+16=0 f)16z2+24z2+9=10

* | gi giai Bai 16 trang 45 sgk todn 9 tap 2:

a) 2x2-7x+3=0

A=(-7?-423=25>0VA=5

- Phudng trinh cd 2 nghiém phan biét:

_—b-vA T-5 —b+vVA 745 12

L. = =3
2a 4 —E:xz— 2a 4 4

X1

b) PT v& nghiém
C) Xy =-1; %2 = 5/6

d) xy = -1; ¥ = -2/3

) nghiém kép: y = 4

f) nghiém kep: z = -3/4



III. Luyén tdp cac dang bai tdp phuong trinh bic hai mét an
Bai 1: Giai cac phudng trinh sau:

a)x? - 2vBx+5=10

b) x> —6x+14 =0

A2v3x? +x+1=v3x+1

d) 16x* — 40x + 25 =10

e)x? +2v2x +4=3x+2

Bai 2: Giai cdc phudng trinh sau bang phuong phap tinh nh&m nghiém
a)3x* —11x+8=0

b) x? — (1 +v3)x+v3=0

€)5x% +24x4+19=0

d) x? —12x+27=0

e)x® —10x+21=0

(1 —v2)? — 214+ v2)x+14+3v2=0

Bai 3: Goi ¥y va ¥z 13 nghiém cla phuong trinh x2 - 3x - 7 = 0. Khéng gidi phuang trinh tinh gid tri cla cac biéu
thuatc sau:
1 1

l}p‘-'l:ﬁ-l—ﬁ
2)B=x +x3
3)C=x+x

4)D =xf + 3

5} EF = (3)(1 +X2)(X1 — 3)(2)
Bai 4: Goi ¥y va ¥z 13 nghiém cla phuaong trinh 3x2 + 5x - 6 = 0. Khéng gidi phuang trinh tinh gia tri cla cac

bi€u thirc sau:

Bai 4: Goi ¥y va X» 1a nghiém clda phudng trinh 3x2 + 5x - 6 = 0. Khdng giai phudng trinh tinh gia tri cda cac
biéu thuc sau:

X X1
l}A_xl—l xm—1
2)p=Xr2 xt2

X1 X3

Bai 5: Cho phuong trinh (2m-1)x2 - 2mx + 1 = 0. Xdc dinh m @& phuang trinh trén cd nghiém thudc khoang
(-1;0)

Bai 6: Cho phuadng trinh ¢6 dn x: x2 - mx + m - 1 = 0 (m & tham s8).

1) CMR ludn cd nghiém xy, %5 vd&i moi gid tri cia m



2)bat A :xf +x§ — By

a) Chiing minh: A =m2-8m + 8

b} Tim m sac cho A = 8.

¢) Tinh gid tri nhé nhat cla A va cla m tudng 0ng
d) Tim m sao cho x; = 3x5.

Hy vong vdi bai viét hudng dan cach giai phuong trinh bac 2 mét 3n va cac dang toan cing cach tinh

nham nghi&m & trén hifu ich cho cac em.



