MOT SO PHUONG PHAP GIAI PHUONG TRINH BAC BON

A. CAC PHUOGNG PHAP GIAI PHUGNG TRINH BAC BON.

1. Phuong phap dua phuong trinh vé dang tich.

Cho phuong trinh: ax*+bx*+cx*+dx+e =0 (a=0) (1)

a) Phuong phap:

Cdch 1: Nhom céc hang tir, sau d6 dat thira s6 chung dé dua vé trdi vé dang tich.
Cdch 2:

- Buoc 1: Doan nghiém x, ciia phuong trinh dua vao cac két qua sau:

+ Néu a+b+c+d+e=0 thi (1) c6 nghiém x = 1.

+ Néu a-b+c-d+e=0 thi (1) c6 nghiém x = -1.

+ Néu a, b, ¢, d, e nguyén va (1) c6 nghiém hitu ti 2 thi P, q theo thit tu 1a udc cta e va
q

a.
- Buoc 2:
+ Béng céch chia da thic hoac dung luge d6 Hodene, phan tich (1) thanh:

(x- x)(ax® +bx* +¢,;x+d,) =0 < {z; ioblxz vextd =0 (LD

+ Giai phuong trinh (1.1) bang cach:
- Podn nghiém x, cua phuong trinh (1.1) dua vao cac két qua sau:
+ Néu a+b,+c,+d,=0 thi (1.1) ¢c6 nghiém x = 1.

+ Néu a-b,+c,-d,=0 thi (1.1) c6 nghiém x = -1.

+ Néu a, b,, ¢, ,d, nguyén va (1.1) c6 nghiém hitu ti L thi P, q theo thit tu 1a uéc cua
q

d, vaa.

+ Néu ac’ =bd, (a,b, #0) thi (1.1) c6 nghiém x = —%.

1
- Phan tich (1.1) thanh: (x- x,)(ax’* +b,x +c,) = 0 bang c4ch chia da thiic hoic dung

luoc d6 Hodbcne.
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MOT SO PHUONG PHAP GIAI PHUONG TRINH BAC BON

* Luoc do Hoocne :

Néu f(x) c6 nghiém x=Xx, thi f(x) chita nhan tr (x-X,), tic la : f(x) =(x-X).g(x).
Trong d6: f(x)=ax"+a, x"'+..+ax+a,

g(x)=b,x""' + b, X" *+ ...+ bx +b,

b,., = a,
b,, =x,b, ,+a ,
VoI : b. b Ta c6 bang sau ( Luoc déo Hodcne).
b, = Xx,b, + &
X; a, a, a, a,
Xobp1 Xob; Xobyo
X=X, |b,=a, b, v | by v 10
b) Vidu:
Vi du 1: (Dé dai hoc Ngoai thuong - 2000)
Giai phuong trinh: (x*+3x-4)*+3(x*+3x-4)=x+4 (1.2)

Gidi: Phuong trinh (1.2) < (x-1)*(x+4)*+3(x-1)(x+4)-(x+4)=0
& (x+4)[(x-1)*(x+4)+3(x-1)-1]=0

x=0
& X+ (x*+2x-4)=0 < | x=—4

x=-1++/5
Vay phuong trinh ¢6 4 nghiém : x=0, x= -4, x=-1++/5.
Vi du 2: Giai phuong trinh:  x* -4x*-x*+16x-12 =0 (1.3)
Giai: Ta c6 a+b+c+d+e=0 nén phuong trinh cé 1 nghiém x= 1.
Dua phuong trinh vé dang: (x-1)(x*-3x%-4x+12)=0.

Phuong trinh x?-3x%-4x+12=0 c6 mot nghiém x = 2 nén

x=1
x—-1=0
(13) o (x-D)(x-2)(-x-6)=0 < |xr-220 & "222
o
x?—x-6=0 ce3

Vay phuong trinh c6 4 nghiém phan biét x =1, x=2, x=-2, x= 3.
* Nhdn xét: Phuong phdp dua phuong trinh vé dang tich la phuong phdp thuong duoc
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nghi dén dau tién khi gidi phuong trinh. Nhung néu viéc dua vé dang tich gdp kho khdn,

chiing ta nén nghi dén viéc su dung cdc phuong phdp khdc.

2. Phuong phap dit 4n phu.

2.1. Dang 1 (PT trung phuong): ax* + bx*+c =0 (a=0) (2)
a) Phuong phap:

- it t = x? (t 20), dua (2) vé phuong trinh bac hai: at*+bt+c=0 (2"
- Giai (2'), néu (2') c6 nghiém ¢, >0 thi (2) ¢6 nghiém x= iﬁ

* Chu y:

- (2) vo nghiém < (2') vd nghiém hoac (2') c6 nghiém t, < t,<0

- (2) c¢6 nghiém duy nhat < (2') c6 nghiém t, < 0 =t,

- (2) ¢6 2 nghiém phan biét < (2') c6 nghiém t, < 0 <t, hoac t,=t,>0

- (2) c6 3 nghiém phan biét < (2') c6 nghiém 0=t, <t,

- (2) c6 4 nghiém phan biét < (2') c6 nghiém 0<t, <t,

b) Vi du:
Vidu 1: Tim m dé phuong trinh sau c6 3 nghiém phan biét:
mx*-2(m-1)x*+m-1=0 (2.1)
Gidgi: it t=x* (t 20). Phuong trinh tré thanh:
mt* -2(m-1)t+m-1 =0 (2.2)

Phuong trinh (2.1) c6 3 nghiém phan biét

< (2.2) ¢6 2 nghiém phan biét t,, t, thoa man: O=t,<t,

m=#0
mio 1_m>0 mio
A'>0 m—1

& —0 < {m<1(khong c6 m thoa man)
P=0 m

§>0 |2m-1)
m

m=1

Vay khong ton tai m dé€ phuong trinh ¢ 3 nghiém phan biét.

Vidu 2: Tim m dé phuong trinh sau c6 4 nghiém phan biét 1ap thanh cap s6 cong: x* -

2(m+1)x*+2m+1 =0 (2.3)
Giai: Datt=x*(t 20) . Phuong trinh trd thanh:
£ -2(m+1)t+2m+1 =0 (2.4)
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(2.3) c6 4 nghiém phan biét < (2.4) ¢6 2 nghiém t, t,thoa man : 0<t, <t,
A'=(m+1)°*-2m-1>0
& —222(m+1)>0 <:>—1<m¢0

a 2

£ _om+1>0
a

Khi d6 4 nghiém ctia (2.3) 1a: -/, ; -1, ; 65 6

Bon nghiém trén lap thanh cip s6 cong

@{:ﬁiégz_{ac\/ﬁ%@tz% (*)

. N7 s ., |+, =2(m+1
Theo dinh 1y Viéttacé: {*' (m )(**)
tt,=2m+1
Thay (*) vao (**) ta duoc:
t+9 =2(m+1)  [5,=m+1 , m=4
S &I -32m-16=0< 4
4.9 =2m+1 O’ =2m+1 m=—§

Vay v6i m = 4 hoac m = - gthi phuong trinh da cho c6 4 nghiém phan biét 1ap thanh

cap soO cong.

2.2. Dang 2: Phuong trinh c¢6 dang : ( a,x +a,)(b;x+b,)(c,x+c,)(d,x+d,) = m,

L. lab, =cd
VO.I 11 1%1
ab, +a,b,=cd, +c,d,

3)

a) Phuong phap:

- Viét lai phuong trinh du6i dang:
[a,b,x*+(ab, + a,b )x+a,b,].[ c,d, x*+( cd, + c,d, )x+c,d,]=m
- Dit t = a,b,x*+(apb, +a,b )x+a,b,, suy ra cd, x*+(cd, +c,d, )x+c,d,=t-a,b,+c,d,.
Ta dua (3) vé phuong trinh bac hai 4n t: t(t-a,b,+c,d,)=m
* Pdc biét: Khi a,=b,=c,=d,=1, phuong trinh c6 dang :
(x +a,)(x+b,)(x+c,)(x+d,) =m V61 b, +a,=d, +c,

ta cling c6 cach giai tuong tu.
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b) Vi du:
Vi du I: Gidi phuong trinh: (x-1)(x+1)(x43)(x+5)= 9 3.1)
Giai: Phuong trinh (3.1) < (X-1)X+5)(x+1)(x+3)=9
o (X2 +4x-5)(x*+4x+3) =9
bit t = x? + 4x-5, phuong trinh (3.1) tr& thanh: t(t+8) =9

t=1
t=9

St +8t—9=0 @[
CV6it=1thix>+4x —5=1 x> +4x-6=0 < x= -2+410
V6it=9thix*+4x —5=9 o x*+4x+4=0=x=-2

Vay phuong trinh ¢6 3 nghiém : x = —2++10 ; x = —2-410; x=-2
Vi du 2: Giai phuong trinh: (2x-1)(x-1)(x-3)(2x+3)=-9 (3.2)
Gidi: Phuong trinh (3.2) & (2x*-3x+1)(2x*-3x-9)=-9
Dit t = 2x*-3x+1, suy ra 2x*-3x-9=t-10, phuong trinh (3.2) trd thanh:

t=1

t(t-10)=-9 = t>-10t+9=0 < L 9

X =

X =

. Véi t=1 thi 2x*-3x+1=1 c{

Nlw O

3+./73

. V6i t =9 thi 2x*-3x+1=9 < 2x*-3x-8=0 < x=

34473

Vay phuong trinh c6 4 nghiém phén biét: x=0, x = 2

, X

N w

2.3. Dang 3 : Phuong trinh c6 dang:

2
ax* + bx*+cx*+dx+e =0 (az0), v6i <= (—j re#0 4)
a

a) Phuong phap:

- Nhan xét x=0 khong phai 1a nghiém cta (4), chia hai v€ cho x* # 0, ta dugc:

a(x? +£.i2)+b(x+1.1)+c:0
a x b x

iz =t Z.i, phuong trinh (4) tré thanh:

- bat t= x+i, suy ra x° +
bx X b

Q|
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at’+bt +c - Za% =0. Dbay 1a phuong trinh bac hai quen thudc.

* Ddc biét: Khi a=e, phuong trinh ¢6 dang: ax* + bx’+cx*+ bx+a =0 (a= 0)

ta cling c¢6 cach giai tuong tu.

b) Vi du:

Vidu 1: Giai phuong trinh: 2x* - 21x* +74x* -105x + 50 = 0 4.1)
Giai: Nhan thay x =0 khong phai 1a nghiém ctia (4.1), chia hai v€ cua (4.1) cho

x* %0, ta dugc phuong trinh: 2(x* + 2—?) —21(x +§) +74=0
X X

bat t= x+2 (|f|=2v5), suy ra x? +2—25: t* —10. Phuong trinh (4.1) trd thanh:
X X

=

2122].r+54=0<:{
t:

6
9 (théa man dk)
2

) . =1
. V61 t =6 thi x+§=6 <:>x2—6x+5=O<:>{x c

X

X

x=2
V6i t= % thi x+E=§ @2x29x+10=o@{ 5
2

Vay phuong trinh ¢6 4 nghiém phan biét la: x=1, x=2, x=5, x= g .

Vidu 2: Giai phuong trinh: (x-2)*+(x-2)(5x*-14x+13)+1=0 4.2)
Gidi: Dat y=x-2. Phuong trinh trd thanh: y*+5y*+6y*+5y+1=0 4.3)
Nhan thay y=0 khong 12 nghiém ctia phuong trinh (4.3), chia 2 v€ cua (4.3) cho y*# 0 ta

duoc phuong trinh :

(y2+i2)+5(y+1)+6:0
Y Y

bat t= y+1(|t| > 2). Phuong trinh trd thanh:
Y

t=-1 (loai)
t=-4 (t/m)

?+5t+4=0 <

V6i 1=—4 thi y+to—dey?14y41-0 & y=-2tJ3e x=+3
y

Vay phuong trinh ¢6 2 nghiém : x= ++/3
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* Nhdn xét: Phuong trinh ban dau khong phdi la phuong trinh dang 3 nhung voi phép
ddt dn phu thich hop, ta cé thé dua phuong trinh vé dang 3.

2.4. Dang 4 : Phuong trinh c6 dang : (x +a)* + (x +b)* =c¢ (5)

a) Phuong phap:

a+b

- Dua (5) vé dang phuong trinh tring phuong bang cach dat t= x +

b) Vi du: Giai phuong trinh : (x + 1)* + (x +3)* =16 (5.1)
Giai: Datt=x + 2, phuong trinh (5.1) trd thanh:
(1Y + (1) =16 =2 + 128 +2 = 16
< t*+ 6t — 7 = 0 ( Phuong trinh tring phuong)

?=1
1> =—7 (loai)

f—

Vé6it*=1thi t=1 hoict=-1. Tix d6 suy ra x= -1 hoic x= -3

Vay phuong trinh ¢6 2 nghiémla:x=-1;x=-3

2.5. Dang 5: Phuong trinh c6 dang :
m( X +a)(x+b)(x+c)(x+d) = nx*, v6i ab =cd=0, m#0, n=0 (6)

a) Phuong phap:

- Nhan thay x=0 khong 1 nghiém ctia (6), chia hai v& cho x* =0, ta duoc:

m(x + a+b + a—b)(x+c+d+ ﬁ)=n
X X

- batt =x +a+b+ %, ta dua (6) vé phuong trinh bac hai 4n t: mt(t-a-b+c+d)=n
X
b) Vi du: Giai phuong trinh: 4(x+5)( x+6)(x+10)(x+12) = 3x? (6.1)
Gidi: (6.1) o 4(x+6)( x+10)(x+5)(x+12) = 3x>
< 4(x*+16x+60)(x*+17x4+60) = 3x>

Nhan thay x=0 khong 1a nghiém ctia (6.1), chia hai vé& cho x* # 0, ta dugc:

4x+16 +X) x + 17+ D) =3 (6.2)
X X
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Patt=x+ 16+ @, phuong trinh trd thanh:
X

4t (t+1)=3c4?+4t—3=0

3
t=——
2
1 x=-8
. Véit= > thi 2x* +31x + 120=0< 15
)
Vi t=- 2 thi 2%+ 35% + 120 =0 5 v = N2
Vay phuong trinh ¢6 4 nghiém phan biét: x=-8, x=—%, % /265 .
2.6. Dang 6: Phuong trinh c6 dang:
a.A(x) +b.B(x) + ¢.C(x) =0 v6i A(x).B(x) = C*(x), B(x)=0 (7)
a) Phuong phap:
_ Chia hai vé cho B(x) =0 r6i dat t = &)
B(x)

- Phuong trinh (7) tr& thanh: at*+ct+b=0.
b) Vi du: Giai phuong trinh : -x*+2x%-4x +3 - (x*+x+1)*=0 (7.1)
Giai: Phuong trinh (7.1) < 2(x-1)*-(x*4+x+1)*- (x*-1) =0

Chia hai v€ ctia (7.1) cho (x*+x+1)* =0 ta duoc:

x-1 x-1
2. 21— =0
(x2+x+1) ¥ +x+1
r=1
batt=— , phuong trinh tré thanh: 2/ -1-1=0 < 1
x“+x+1 t=——
2
. Véit=1 thi —* "2 =1 2% +2=0(v0 nghiém)
x“+x+1
2, ~ - - i\/
.V0'1t=—£th1 2x 1 :—Ec>x2+3x—1:0<:>x: 13
2 x“+x+1 2

_3+.13
2

Vay phuong trinh da cho c6 2 nghiém x =
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2.7. Dang 7: Phuong trinh c6 dang téng quét: ax* + bx*+cx*+dx+e =0 (a=0).

a) Phuong phap:

- Budc 1: Bién d6i phuong trinh vé dang a(x*+b,x+c,)*+ B(x*+b,x+c,) +C=0

- Budc 2: it t= x*+b,x+c,, phuong trinh tr& thanh: at*+Bt+C=0.

b) Vi du:
Giai phuong trinh: x* -4x*+3x*+2x-20 =0
Gidi: Phuong trinh (8.1) < x* -4x*+4x?-(x*- 2x) -20 =0
& (x%- 2x)%( x*- 2x)-20=0
Dit t = x*- 2x (t >-1), phuong trinh trd thanh:

t =—4 (loai)
=3 (t/m)

t?-t-20=0<

Véi t =5 thi x> 2x =5 < x=1++/6

Vay phuong trinh c¢6 2 nghiém : x=1++/6.

3. Phuong phip dua vé hai luy thira cung bac.

(8.1)

a) Phuong phap: Dua phuong trinh vé dang: [f(x)]* = [g(X)]* < f(x) = + g(x)

b) Vi du:

Vidu 1: Giai phuong trinh: x* = 24x + 32

Gidi: Phuong trinh (9.1) = x* + 4x* + 4 = 4x* + 24x + 36
x’+2=2x+6

2 2 _ 2 &
o (x2+2)2=(2x +6) 42— —(2x+6)

2_2x-4=0
= x x <:>x:—14_r\/§
x2+2x+8=0

Vay phuong trinh ¢6 2 nghiém : x = —1++/5; x = -1-+/5
Vi du 2: Giai phuong trinh: x* + 4x -1=0
Gidi: Phuong trinh (9.2) < x* 42x*+1 = 2(x*-2x+1)

9.1)

(9.2)
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x2+1:\/§(x—l)
x2+1:—\/§(x—1)
x2—2x+1++42=0 WN) 2+ J2-2

= (x2 +1)2 = [\/E(x—l)]z =

<

X +2x+1-42=0 2
Vay phuong trinh ¢6 2 nghiém phan biét x = 2z 24\/5_ 2
4. Phuong phap dung hé so bat dinh:
a) Phuong phap: Xét phuong trinh x*+ ax®+bx*+cx+d=0 (10)

- Budel: Gia st (10) phan tich dugc thanh (x* + a;x + b,)( x* + a,x + b,)=0
a,+a,=a
. e . +b,+b,=b
Khidétace: |92 T
a,b, +a,b, =c
bb, =d
- Buéc 2: Xuat phat tir b,b, = d, ti€n hanh nham tim cdc hé s6 b;; by; a, ; a,.

2 _
- Buc 3: Phuong trinh (10) < | © %7 b, =0
X+ aX+b,=0

* Chu y: Phuong phdp nay thuong dp dung khi viéc nhdm tim cdc hé sé a,; b,; a,; b, la
don gian.

b) Vi du:

Vidu 1: Giai phuong trinh:  x* +4x* +3x* +2x-1=0 (10.1)

Gidgi: Gia su (10.1) phan tich dugc thanh : (x> + a;x + b)) ( x* + a,x + b,) =0

a,+a,=4 by =-1

a,a,+b, +b,=3 b, =1
Khido: 9 b, + ab, = 2 a, =3

bb,=-1 a, =1

Phuong trinh (10.1) < (x* +3x -1)(x*+x+1)=0

-3-\13
x*+3x -1=0 TS
o =
x’+ x +1=0 (VN) -3++/13
X =
2
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—3+.13
2

Vay phuong trinh ¢6 2 nghiém: x=

* Nhdn _xét: Tt b,b,=-1 ta thir ngay véi b,=-1, b,=1, tir day c6 thé dé dang tim duoc
a,=3, a,=1.
Vidu2: Tim a, b dé phuong trinh x* - 4x* +(4+a)x +b=0 (10.2)
c6 2 nghiém kép phan biét.
Giai: Phuong trinh (10.2) ¢6 2 nghiém kép phan biét x,, X, nén:
x* - 4% +(4+a)x + b = (x-x,)*(X-X, )’
o x-4x7 +(d+a)x + b = x2(X X)X H(X X, HAX X)X 22X X, (X X, )X +X 2K,

Dong nhat 2 vé, ta co:

—4=-2(x, +x,) x+x,=2 (1
0=X*+X,” +4X,X, (X, +X%,)° +2X,X, =0 (2)
=3
dta=-2%X, (X, +X;) | 2XX, (X, +X,)=—4—a (3)
b= X12X22 X12)(22 =b (4)
N X, +X,=2
Tu (1), 2) = & X, =1%/3
X, X, =—2 ’

Thé vao (3), (4) ta duoc a=b=4.
Vay v6i a= b =4 thi phuong trinh ¢6 2 nghiém kép phan biét.

5. Phuong phap danh gia:

a) Phuong phap: Sir dung céc hing ding thiic, cdc bat dang thitc dé ddnh gid 2 vé cla

phuong trinh. Tir d6 dua ra két luan vé nghiém ctia phuong trinh.
b) Vi du:
Vi du 1: Giai phuong trinh  x*+8x* —8x +17=0 (11.1)
Gidi: Phuong trinh (11.1) < x* - 8x*+ 16 + 16x>—8x + 1 =0
o (xX2—4)P2+(4x—1)=0

2 42 2 _4_ X =
vi (@20 0)e A0
(4x-1)% >0 4x—1=0 X =

I+

2

INGI I

Vay phuong trinh v6 nghiém.
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Vi du 2: Giai phuong trinh: (x-8)"+(x-9)" =1 (11.2)
Gidi: Dé thay x =8 ; x =9 déu la nghiém cta (11.2)
Xét cac gia tri con lai cua x:
+) V6i x < 8, tacd 9—x>1:>(9—x)4 >1, (x—8)4 >0

Suy ra v€ trai cta (11.2) 16n hon 1 nén (11.2) v6 nghiém.
+) V6ix>9,tacé x-8>1=(x—8)" >1, (x-9)" >0

Suy ra v€ tri ctia (11.2) 16n hon 1 nén (11.2) vo nghiém.
+)V6i8<x<9thi: 0<x—8<1=>(x-8)<x-8

0<9—x<1=>(x9)=(9-x)*<9-x
= (x—8)4+(x—9)4< Xx—8+9—x=1nén (11.2) vo nghi¢m.

Vay phuong trinh ¢6 2 nghiém : x =8, x = 9.

B. BAI TAP CUNG CO.

Bai 1: Giai cac phuong trinh sau:

1) 2x*+3x* —3x*+3x+2=0 2) x* -8x°+7x*+36x-36=0
3)xt-4x*+12x-9=0 4) x*+(x-1)(x*+2x4+2)=0

5) (x*-4)(x*-2x)=2 6) (4x+1)(12x-1)(3x+2)(x+1)=4
7) 2(x*+x+1)*-7(x-1)*=13(x>-1) 8) x* -4x* + 8x =5 (Dé 38)

9) x*+(x-1)*=97 10) x* -5x° 4+ 8x*-10x+4 =0

Bai 2: Tim m dé phuong trinh sau c6 4 nghiém phan biét: (x*-1)(x+3)(x+5)=m.
Bai 3: Tim k dé phuong trinh sau c6 4 nghiém phan biét: x*-k*x*+2kx-1=0
Bai 4: Cho phuong trinh: x* -4mx® +(m+1)x*-4mx+1=0

a) Giai phuong trinh v6i m =1

b) Tim m dé phuong trinh ¢6 nghiém.

Bai 5: Giai va bién luan phuong trinh: 2x*+mx*+2=0.

Truong THPT So6'1 Qudng Trach -~ '~ GV: Pham Hong Quang



