Chuyén dé 17. PHUONG TRINH TiCH
A. Kién thic can nhé

Phwong trinh tich
- Phuong trinh ¢6 dang: A(x).B(x) =0 trong d6 A(x), B(x) 1 céc da thirc ciia bién x.

- Phuong phép chung: Mudn giai phuong trinh A(x).B(x) =0ta giai hai phuong trinh A(x) =0 va

B(x) = 0, roi lay tat ca cac nghiém thu dugc.

| A(x). Bx) =0 A(x) =0 hoiic B(x) =0.

Mo rong: A(x). B(x)...M(x) =0 <

B. Mt s6 vi du
Vi du 1: Giai cac phuong trinh:

2(2x-3) 4x-5

a) (55-11x) 2

=0 (@

by (- 4)(x2+3)(9- 4x) =(x*- - 12)(2x+3) (2)

o) (2x- D(x+7)- x=(x+4)(x- +(2x- 3 (3)
Tim cach giai:
a) Phuong trinh c6 dang: A(x).B(x)=0

b) Ta thiy X x*-12 :(X2 - 4)(X2 + 3) .Hai vé c6 nhan tir chung. Chuyén vé, dat nhan tir chung sé&
dua vé dugc vé dang phuong trinh tich
a) Chuyén vé va bién d6i phuong trinh di cho thanh phwong trinh tich.
Gidi
2(2x-3) 4x-5
5 4

a) (D= 55-11x=0 hojc —0

Vé6i 55-11x=0« -11x=-55< x=0,5

o 2(2x-3) ax-5
01 -
5 4

\Y%

=0< 8(2x- 3)- 5(4x- 5)=0



= 16x- 24- 20x+25=0= -4x=-1= x=0,25
Tép nghiém ciia phuong trinh la: S=|0,25,0,5)
b) Tach: X- X-12=x- 4 +3¢-12=x(x*- 4)+3(x- 4)
=(- 4)(x* +3)
Dods ()& (- 4)( +3)(9- 4x)- (X - 4)(x* +3)(2x+3) =0
o (- 4)(x +3)(9- 4x- 2x- 3)=0
o (x- 2)(x+2)(x2 +3)(6- 6x)=0

x-2=0 X=2

o | x+2=0 o |x=-2(dox’+3>0VYX) (do x*+3>0Vx)
6-6x=0 |x=1

Tap nghiém cta phuong trinh la: S :[ -21 2]
c) (3)@ (2x- l)(x+ 7)- X- (x+ 4)(x- 4)- (2x- 3)2 =0

o 2 +14x- x- 7- x- X* +16- 4x* +12x- 9=0

o -3¢ +24x=0s x(24- 3x) =0

x=0
=
24- 3x =0

x=0
=
-3x=-24

x=0
X =8

=

Tap nghiém cta phuong trinh la: S =[ 0;8} .

Vi du 2. Giai phuong trinh: x®- 5x% +11x- 15=0 (1)

Tim cdch gidi: Ta phai phan tich da thic & vé trai thanh nhan t. Thong thudng véi da thic bac cao (=2)

ta str dung hé qua cta dinh 1y Bézout (Bézout (1730 - 1783) nha toan hoc Phép): Pa thirc f{x) chia hét cho
(x - a) khi va chi khi f{a) = 0. Noi cach khic: Néu f(a) = 0 thi f(x) phdi chira nhan ti (x - a). O vi dy nay ta

thay x bing mot trong cic uéc sb cua 15 ta thdy: F(3)=3- 5.3 +11.3-15=0. Nhu vay

- 5 +11x- 15 chita mét nhan tir 13 (X- 3).Tir d6 c6 cach giai sau:

Gidi

(1) o x*- 3x%- 2X2+6x+5x- 15=0

o x2(x- 3)- 2x(x- 3)+5(x- 3)=0



x-3=0
o (x- 3)(x¥*- 2x+5)=0<
( ) X - 2x+5=0
Néux- 3=0 thi x=3. Phuong trinh X2 - 2x+5=0 vo nghiém vi »- 2x+5=(x- 1)’ +4> 0, ¥x.

Vay tap nghiém cua phuong trinh 1a S 2[ 3} .

*  Nhdn xét: Thuc chat phuong phép lam trén la nham nghiém dé tim ra mot nhén tir chung, tir d6 phan

tich dugc ve trai thanh nhan tir & giai phuong trinh tich.
Vi dy 3. Giai phuong trinh: Y2 (/- 292 +244) =576 (1)
*  Tim cdch gidi: Chuyén vé roi thay y? =4 ta thiy vé trai nhan gia tri 0. Do d6 vé trai nhan (_V2 - 4) la
nhan tir chung. Tt do ta c6 cach giai sau:
Gidi
(D e - 29y + 244y - 576 =0
= y°- 4y*- 25/ +100y° + 144y - 576 =0
= y*(y7- 4)- 257 (y*- 4)+144(y* - 4) =0
= (- 4)(yf- 502 +144) =0 = (- 4)(y*- 9y - 16y +144) =0
= (- 4|y (- 9)-16(- 9)| =0= (- 4)(y*- 9y - 16) =0
< (y- 4)(y- 3)(y- 2)(y+2)(y+3)(y+4) =0
Vay phuong trinh (1) ¢6 6 nghiém 1a: Y =2,y =+3y=+4
Tap nghiém cta phuong trinh 1a S Z[ -4-3-223 4}
*  Nhan xét. Sau khi phan tich vé tri (VT) thanh (Y2 - 4)(y*- 25)% +144) ta dung phuong, phép téch

va thém bdt, hodc dung phuong phap nham nghiém nhu trén dé phén tich

y'- 252 +144 =(y* - 9)(y?- 16).
Vi dy 4. Giai phuong trinh (z+3)’ - (z+1)’ =98 )
Gidi
(D) e Z2+92+272z+27- Z- 32- 32-1=98
o 6Z24+24z- T2=0= Z+4z-12=0

o Z2+62z- 2z-12=0« (z+6)(z- 2) =0



z+6=0
=
z-2=0

zZ=-6
z=2

(=4

Tap nghiém ctia phuong trinh (1) 1a S Z[ -6 2} .
* Nhan xét ‘Ta c6 cach giai khac:
Do z + 2 Ia trung binh cong ctia z + 1 va z + 3 nén ta dat z + 2 = y phuong trinh tré thanh

(y+1)’- (y- 1)’ =98.

e Y +3/ +3y+1- Y +3y°- 3y+1=98< 6y’ =96

z+2=4

y:4 (=4 (=4
Z+2=-4

y=-4

z=2
Z=-6

o y2 =lo=

Nghiém cua phuong trinh 1a Z=-6,2=2.

Vi du 5. Tim nam s ty nhién lién tiép, biét rang tong cac 1ap phuong ciia bon sé dau hon 1ap phuong cia s6
thor nam 1a 8.

*  Tim cach giai: Hai s6 tu nhién lién tiép hon kém nhau 1 don vi.
Néu goi s6 nho nhét 13 a thi cac s6 tiép theo 13 (a + 1); (a + 2); (a + 3); (a + 4) phan tich .
Dua theo dau bai ta 1ap phuwong trinh

Gidi
Goi 5s6 tynhién lién tiép d6laa;a+ 1;a+2;a+3;a+4;a+5.
Ta co: a3+(a+1)3+(a+ 2)3+(a+ 3)3— (a+4)3 =8
o ad+a+3a+3a+1+a +63° +12a+8+a +9a* +27a+27- a - 12a* - 48a- 64 =8
o 33°+6a’- 6a- 36=0
o 33°- 6a’+12a° - 24a+18a- 36 =0
e 33%(a- 2)+12a(a- 2)+18(a- 2) =0

o (a- 2)(322 +12a+18) =0« 3(a- 2)(a® +4a+6) =0

Do & +4a+6=(a+ 2)2 +2>0Vanén a- 2=0 hay a=2.
Viay ndm s6 tu nhién lién tiép can tim 14 2; 3; 4; 5; 6.
Vi du 6. Giai phuong trinh: (2 + x- 6)+3(2x% + x- 3)- 9=0.
*  Tim cach giai: Tathdy 2)x2 + x- 6 va 2x% + x- 3 ¢6 cac hang tir chira 4n giéng nhau. Phan s6 khac
nhau. Ta dat 4n phu.
Giai

Pit 2x° + X- 6=y thi 2x* + x- 3=y+3 phuong trinh tro thanh



y=0 2x° +x- 6=0
3(y+3)-9=0 3)=0
V + (y+ ) 'i’y(y"' ) =0 Iy+3:0© IZX2+X-3:0

(2x- 3)(x+2)=0 (*)
(=4
(2x+3)(x-1)=0 (**)
T (¥)= x=15x=-2
Tir (%)= x=-15x=1.
Tap nghiém ctia phuong trinh [4 < S =[ -2-151] 5] .
Vi du 7. Giai phuong trinh:
(x- 2)(x- 3)(x- 5)(x- 6)=31(x*- 8x+12)+128 (1)
* Tim cdch gidi: Xét vé trai néu nhan nhén tr tht nhat v6i nhan tir tht tu va nhéan tr thir hai nhan nhén t
thtr 3 ta ¢o (X2 - 8x+ 12)(X2 - 8x+ 15). MOi nhan tir 1a mot da thirc ¢ cung hé s6 cuia x* va cua x.

Phuong trinh tror thanh (€ - 8x+12)(5@ - 8x+15) =31(x* - 8x+12)+128
Do d6 ta dung phuong phap dit 4n phu.
Gidi

(x- 2)(x- 3)(x- 5)(x- 6)=31(x* - 8x+12)+128

= (02- 8x+12)(x2- 8x+15) =31(x* - 8x+12)+128 (2)

Dit x> - 8x+12 =y thi X*- 8x+15=y+3
Khi 4y phuong trinh (2) tré thanh y(y+3) =31y+128

o )2 +3y- 3ly- 128=0e )2 +dy- 32y- 128=0

o Y(y+4)- 2(y+4) =0 (y+4)(y- 32) =0 | V* ;‘2:00
y- =

Véi y+4=0e x*- 8x+16=0 (x- 4) =0 x=4

Véi y- 32=0e x*- 8x- 20=0= x*- 10x+2x- 20=0



o (x- 10)(x+ 2) =0< x=10 hoic x=-2

Vay tap nghiém cua phuong trinh 1a S Z[ -24 10}
Vi du 8. Giai cac phuong trinh:

2 3P 7y - Ty+3=0 (1)

a) 2y*- 9 +14y*- 9y+2=0 (2)

* Tim cdch giai: Khi giai phuong trinh ta c6 thé gap phuong trinh ¢6 hé s cta cac hang tir d6i xing nhau.
Ta goi cac phuong trinh 4y 1a phuong trinh ddi ximg. Néu phuong trinh d6i ximg bac 1é thi bao gio ciing
c6 mot nghiém 1a - 1 . Néu phuong trinh d6i xtng bac chén thi ta giai bang cach chia hai vé cho binh

phuong ciia an (¢O) va dat sau d6 dat an phu.

Gidi

a) (Do 3P+3)7-10/2- 10y+3y+3=0
o 3 (y+1)- 10y(y+1)+3(y+1) =0

o (y+1)(3y2- 10y+3) =0 (y+DBy- D(y- 3) =0

y+1:0 y:-ll 1
o |3y-1=0e y:§ Vay tap nghiém cua (8) la 5={' 1'523}
y-3=0 y=3

b) Véiy=0tr(2)taco VI =2 +#0 nény = 0 khong la nghiém cua (2)

Do y = 0 khong phai 1a nghiém ciia phuong trinh = Y #0. Do d6 chia hai vé ctia phuong trinh cho y? ta

0 (2)e 2 y2+?1 -9 +14=0

1
y+—
y

Dat t=y+%/ thi t- 2=y2+%.Do dotaco 2(€- 2)- ot+14=0
o 28- 9t+10=0« 2£- 5t- 4t+10=0= (t- 2)(2t- 5) =0

2 y:1
(y' 1) =0 o y:2

- [t- 2=0 _ Iyz- 2y+1=0 _
(y- 2)(2y- D=0

2t-5=0 |2y +2- 5y=0

y=1
2



. o b N\ 1
Vay tap nghiém cua phuong trinh (2) 1a S = Eil‘ 2

*  Nhdn xét: Trong phuong trinh d6i xtmg, néu a 12 nghiém thi 1 cling 1a nghiém,
a

Vi dy 9. Giai phuong trinh (4x+7)(4x+5)(x+1)(2x+1) =9.

* Tim cdch gidi: Ta thiy néu vé trai nhan 4 vao nhan tir tht ba, nhan 2 vao nhan tir thir tu thi ca bon nhan tir
déu 1a cac da thirc ma hé sé cua X déu 1a 4. V& phai nhan véi 8 dé duoc phuong trinh méi twong duong. Sau

d6 néu nhan (4x+7) vai (4x+2);(4x+5) voi (4x+4) ta thdy két qua xuat hién cac hang tir giéng nhau
16x° + 36xnén co thé dat an phu dé giai.
Gidi
Ta c6: (4x+7)(4x+5)(x+1)(2x+1) =9
o (4x+7)(4x+5)(4x+ 4)(4x+2) =72
o (165 + 36x+14)(16x° + 36x+20) =72
Pit 16x% +36x+17 =y, ta co:
(y-3)(y+3)=72e y*- 9=T2o y?» =8le y=49
V6i 16x° +36x+17=9= 4x° +9x+2=0<= 4x° +8x+x+2=0
o A +8x+x+2=0o 4x(x+2)+(x+2)=0

xX+2=0
=
4x+1=0

X=-2

x+2)4x+1)=0
o (x+2)(4x+1) =0 0.5

V6i 16x° +36x+17 =- 9 = 16x% + 36x+ 26 =0 v0 nghiém vi

2

9

dx+= 23
2

16x% +36x+26 = +Z>O'VX

Vay tap nghiém cua phuong trinh 1a S [' 2-0, 25]

C. Bai tap van dung

17.1. Giai cac phuong trinh:

a) (8x+3)(2x- 1) =(2x- 1)’



2X+§
4

b (- 4)(5x+2) _
3

(- 4)

¢) (x- 5)°-36=0

d) (4x- 3)- 4(x+3)’ =0
Huéng din giai — dap sb
1

2
a) X=- —,X=—=
3 2

b) Chuyén vé, it (X* - 4) lam nhan tir chung. Tap nghiém: S =|- 2- 0,25,2]
c) Xx=-1x=11
d) x=-0,5x=4,5
17.2. Giai cac phuong trinh (véi y 14 an sd):
a) y°- 3y- 2=0
b) V’+2y*- 4y- 8=0
¢) y?+2)2 +2020 =2011
d) (y- 1 (2y+3)- (y- " (y+3) =5y+16
Hwéng din giai — dap so
a) V- 3y-2=0e y’- 2y +2y°- dy+y- 2=0
= ¥ (y- 2)+2y(y- 2+(y- 2)=0= (y* +2y+1)(y- 2)=0
= (y+1 (y- 2)=0e y=2y=-1
b) y +22- dy- 8=0< (y+2) (y- 2) =0 y=22
¢) YP+22+2020=2011= y*+2y? +9=0
S Y +3y- ¥ - 3y+3y+9=0o VY (y+3)- y(y+3)+3(y+3) =0

= (y+3)(y?- y+3)=0

2

1

1
1 -3
=3

Do - y+3=| y- 1| + 2L 0.0y nen =




d) (y- 1 (2y+3)- (y- 1" (y+3) =5y+16
o (y-1'y- 5y- 16 =0 y*- 2)% +y- Sy- 16=0
= Y- 4y +2y° - 8y+4y- 16 =0
= y(y- +2y(y- D+4(y- =0 (y- 4)(y2 +2y+4) =0
Do y? +2y+4=(y+1) +3>0,Vy nén y =4
17.3. Giai cac phuong trinh (z 14 an sb):
a) 2+2-72-2+6=0
b) - 124 +232+36=0
¢) 247 - 2072 +4z=6Z- 5z+1

Hwéng din giai — dap s6
Day la cac phuong trinh, bac cao. Ta phai sir dung h¢ qua cta dinh 1y Bézout (xem vi du 2) dé xéc dinh

nhan tir chung va phan tich thanh nhan tir bing phuong phép tach, thém bét.
a) Z+2-77-2z+6=0e (z+3)(z- 2)(z+1)(z- 1) =0
Tép nghiém cia phuong trinh 1a S=| - 3- 11.2]
by Z-127+237+36=0c (2 +1)(z+3)(z- 3)(z+2)(z- 2) =0
Tép nghiém ciia phuong trinh 1a S =| - 3- 22,3
c) 247 - 202 +4z=6Z- 5z+1e 247 - 262 +9z- 1=0
& 247-127- 1472 +7z+22- 1=0e (2z- 1)(122 - 72z+1) =0
= (2z- D(122 - 32- 4z+1) =0 (22- 1)| 3A4z- 1)- (4z- 1)| =0

& (2z- )(3z- D)(4z- 1) =0

. 111
Ta tim duoc tip nghiém ctia phuong trinh 14 S = 2;5;5

* Nhén xét: Cau c) con c6 cach giai khac. Néu phan tich ngay hai vé thanh nhan tir trude ta thiy
62 - 5z+1=62- 3z- 2z+1=(22- 1)(3z- 1) va c6 242 - 202 +4z=443z- 1)(2z- 1) vi thé
phuong trinh tré thanh 42(2z- 1)(3z- 1)- (2z- 1)(3z- 1) =0« (2z- 1)(3z- D)(4z- 1) =0

17.4. Giai cac phuong trinh:



a) (B-t) +(2t+1) =13+ 8t
b) (B +t+DE =10- t- (t+2)(E +1)
o) (B + t)2 - 2(B+t)+1=5(2+t)- 9

d) (B-3t+2)(F- 7t+12) =24
Hwéng din giai — dap s6
Céc phuong trinh nay khi khai trién déu 1a phwong trinh bac cao vi thé phuong phap chung 1a chuyén vé,
khai trién, rat gon dua vé dang A(t) = 0 sau d6 phan tich vé trai thanh nhan tr. Tuy nhién néu xuat hién
céc da thire chira 4n c6 phan hé s6 clia cac an cling bac giéng nhau, ta ¢6 thé dit an phy dé giai.
a) Chuyén vé, khai trién, rat gon, sau d6 phan tich vé trai thanh nhan tir bang tach, thém bét cac
hang tir ta dugc phuong trinh:

- 28 +58- 4t- 12 =0 (t- 2)(t+1)(#- t+6) =0

Suy ra nghiém ctia phuong trinh 1a t=-1,t =2,

Nhdn xét: Con cach giai khac, dung phuong phap dat an phu:
(8- t) +(2t+1) =13+ 8t (£- t) +4(£- t)- 12=0
biat £ - t =u ta co phuong trinh v* +4u- 12=0 (u+6)(u- 2) =0

2
Véi u+6=0= - t+6=0 vonghiém vi £*- t+6=| t- %] +27r3>0,Vt

Voi u-2=0= £-t-2=0e (t- 2)(t+1) =0 nen t=2t=-1.
b) Cdch 1: Chuyén vé, khai trién, rt gon sau d6 phan tich thanh nhan tir dwa vé dang:

(t- D(t+2) (2 +t+5)=0.
Céich 2: Ta bién ddi bai toan nhu sau (& +t+1)& =10- t- (t+2)(E +1)
o (B+t+1)f =12- (t+2)- (t+2)(E +1)
o (P+t+1)E =12- (t+2)(P+t+1) = (B+t+D)(B+t+2)- 12=0
Pit £ + t+1=u. Phuong trinh tr¢ thanh u(u+1)- 12=0

o P+u-12=0« (u- 3)(u+4)=0. Hay (B +t- 2)(E +t+5)=0



voi B+t-2=0s (t- D(t- 2)=0= t=1 hojc t=-2

2
V6i 2 +t+5=0 vonghiém vi £ +t+5= t+% +1T‘?>O,Vt

Vay tap nghiém cua phuong trinh S :[ - 2;]J
o (£ +t)2- 2B +t)+1=5( +t)- 9
Dit £ +t =z phuong trinh tré thanh Z - 2z+1=52- 9
& Z-7z+¢10=0s (z- 2)(z- 5)=0
Tirdo co B+t- 2=0e (t- D(t+2) =0 t=1 hojc t=-2
£+t-5=0o (t- 4)(t+5) =0 t=4 hojic t=-5
Vay tap nghiém cua phuong trinh S :[ -5-21 4]
d) (£-3t+2)(8- 7t+12) =24
& (t- D(t- 2)(t- 3)(t- 9 =24 (£- 5t+4)(£2- 5t+6)- 24=0
Dit £ - 5t+4 =y phuong trinh tro' thanh y(y+2)- 24=0
o Y +2y-24=0s (y+6)(y- 4)=0= y=-6 hoic y =4.
*Voi Y+6=0taco t2- 5t+10=0 v nghiém vi
2

15

> +—=>0,Vt
4

t?- 5t+10 :[t- =
2

*Véi Y- 4=0taco - 5t=0e t(t- 5)=0s t=0 hoic t=5

Phuong trinh c6 hai nghiém 1a t=0;t =5,
Nhdn xét. Ta co thé dit - 5t+5=u thi phuong trinh trg thanh

(u- D(u+1)- 24=0< (u- 5)(u+5)=0
Hay (- 5t)(£- 5t+10) =0. Giai ta ciing dugc két qua trén.

17.5. Giai cac phuong trinh:
a) (4x+3)’- (2x- 5) =(2x+8)’

b) (3x+2016)’ +(3x- 2019)° =(6x- 3)’



¢) (2x- 7)’ +(9- 2x)’ =152
Huéng dén giai — dap sb
. 4 . 3 3
Trong cac bai toan xuat hién cac dang (a+b):(a- b) va & +b3
Luuy: (a+b) =& +b* +3ab(a+b) va & =b* =(a+b)(a® Fab+b?)
a) bat y=4x+3Z=2x- 5 thi y- Z=2Xx+8. Ta co:
y-2=(y-2) = y- 2 =y- Z- 3yzy- 2) = 3yz(y- 2)=0

y=0 4x+3=0 x=-0,75
© |z=0  hay |2X- 5=0e | x=25
y-z=0 2x+8=0 |x=-4

Tép nghiém ctia phuong trinh 1a S :{ -4-0,752 5}
b) Diat u=3x+2016v=3x- 2019 thi u+v=6x- 3.
Phuong trinh trén tr¢ thanh C+V- (u+ V)3 =0 hay

U +V - :u3+v3+3uv(u+v)] =0 -3ulu+v)=0

u=0 3x+2016=0 [x=-672
o |lv=0 o |3x-2019=0< | x=673
U+ v=0 6x- 3=0 x=0,5

Tap nghiém cua phuong trinh la 5=-67205 673}
o) (2x- 77 +(9- 2x)’ =152.
Pit 2x- 8=y thi 2x- 7=y+19- 2x=1-y.
Do d6 phuong trinh tr¢ thanh ( y+ 1)3 + (1- y)3 =152
Khai trién, rat gon (hodc dung hé’lng déng thirc &+ b?, ta duoc
6y* +2=152 6y*- 150=0« 6(y+5)(y- 5)=0
- Véi Yy+5=0thi 2x- 8+5=0= x=15
- Vé6i Y- 5=0thi 2x- 8- 5=0+= x=6,5
Tap nghiém cta phuong trinh 1a S 2[ 156, 5}

17.6. Cho phuong trinh



a) (2x- 5)" +(2x- 3)' =16

b) (4x- 19)" +(4x- 20)" =(39- 8x)"

¢) (5x+2,5)" - (5x- 1,5)" =80

Hwéng din giai — dap sé
Luuy dang a*- b* va (a+b)’ =a* +4a°b+ 62202 +4ab’ + b*
a) Pat 2x- 4=y phuong trinh tr thanh (y- 1) +(y+1)’ =16

o V- 4y +6y° - dy+1+ Y +4y° +6y° + 4y +1=16

o 2 +12)2-14=0e Y +6y2- 7=0« (y?- )(y?+7) =0
Do y2+7>0,¥y nén y?- 1=0e (2x- 4)’- 1=0

2x- 5=0
=

2x- 3=0

xX=25

o (2x- 5)(2x- 3) =0 15

Tap nghiém cta phuong trinh 1a S Z[ 152, 5} .
Chu ¥: C6 thé dit 2X- 5=y va 2X- 3=Ztaco y*- Z =(y- 2)' (ban doc tu giai).

b) Pat 4x- 19=y,4x- 20=2Z thi y+2=8x- 39 taco y*+2*- (y+z)4 =0

o V+Z-y-ayz- 647 - 4y2- 7 =0

<:>-4y32' 6y222'4_yz-‘] 0o 4-yZ yz+g-yz+22 =0
2 f— —
o dyz|| ya 3z + L 2| z0e | YTV |- 1950 IX=4T5
4 16 z=0  |4x-20=0 |x=5

Tap nghiém cta phuong trinh 1a S :{ 4,75 5}
¢) (5x+2,5) - (4x- 1,5)" =80
P3t 5x+0,5=Y phuong trinh tré thanh (y+2)° - (y- 2)* =80
Ta ding khai trién cua (y+ 2)' =y +8y° + 24y + 32y +16

(y-2)' =y*- 82 +24y2- 32y+16



Thay vao, chuyén vé, rat gon dwgc phuong trinh ) +4y- 5=0

o y-1+4y- 4=0s (y- 1)(y2 +y+1)+4()/- 1)=0

2

= (y- D +y+5)=0e y=1vi 2 +y+5= +17?>0,Vy

yes
2

Do d6 5x+0,5=1= x=0,1

* Nhdn xét: Cach giai khac cta c) (ban doc tu giai tiép):

(y+2)'- (y- 2)" =|(y+2)' - (y- 2)

(y+2) +(y- 2)2} =8y.(2? +8)

Phuong trinh tr¢ thanh 16y° +64y- 80 =0« y* +4y- 5=0
17.7. Cho phuong trinh x3 - 3ax® + 2,5ax+6a =0
a) Giai phuong trinh véia =2;
a) Tim a dé phuong trinh c6 nghiém 1a nghiém ciia phuong trinh  x3- x- 6 =0
Hwéng din giai — dap s6
a) Voi a=2 phuong trinh tré thanh x°- 6x° +5x+12 =0

& (x+1)(x- 3)(x- 4)=0.Suy ra x=-1x=3x=4.
b) X- x- 6=00 (x- 2)(*+2x+3)=0e x=2

vi X +2x+3 :(x+1)2 +2>0,Vx.
DPé x =2 la nghiém ta phai c6: 8- 12a+a+6a=0< a=8.
17.8. Cho phuong trinh (X- 2)3- (m2 - 2m+ 7)(X- 2)- 3(m2 - 2m- 2)=O

a) Tim céc gia tri cia m dé mot trong cac nghiém cua phuong trinh 1a 3;
a) Giai phuong trinh v6i cac gia tri d6 cua m.
Hwéng din giai — dap s6
a) Thay X =3 taco -4nt +8m=0 tic la n?- 2m=0 nén M=0 hodc M=2.
b) Thay n?- 2m=0 ta co: (X- 2)3- 7(X- 2)+6=O
Pit X- 2=y taco ¥°- Ty+6=0< (y- 1)(y- 2)(y+3)=0
y=Ly=2vay=-3

Taco X- 2=1le x=3x-2=2e x=4,x-2=-3o x=-1.

Vay phuong trinh ¢6 ba nghiém: X =-1Lx=3x=4



17.9. Giai cic phuong trinh sau véi tham sé m:
a) 9m- 18x* - nx+2=0
b) 4n?xC + 45 =x(36+ 5n7x)
Huéng dén giai — dap sb
a) 9IMC-18¢ - mx+2 =0 (mx- 2)(9¢- 1)=0
o (mx- 2)(3x- D(Bx+1) =0

mx- 2=0
Tim duogc Xzz;xzi}

*x Néu m#0 thi (3X+1)(3X- 1) _o m 3

* Néu m=0 thi X:i%

b) 4n?x’+45=x(36+5n"x) = (mx- 3)(mx+3)(4x- 5) =0

mx- 3=0
*x Néu m=#0 thi |mMx+3=0. Tim duoc m:ié;x:lZS
m
4x- 5=0

* Néu m=0 thi x=125
17.10. Giai cac phuong trinh:

a) (4x- 5 (2x- 3)(x- 1) =15
b) (2X+ 7)(X+ 3)2 (2X+ 5) =18
o) (- 3x+2)(2x- 3)(2x- 5) =30

Huéng dén giai — dap sb

a) Nhan 2 vao nhén tir thir hai, nhan 4 vao nhan tir th ba & vé trai va nhan 8 vao vé phai ta co:
(4x- 57 (2x- 3)(x- 1) =15« (4x- 5) (4x- 6)(4x- 4) =12
Pt 4x- 5=t. Taco: £(t+1)(t-1) =12 - £-12=0
o (£-4)(2+3)=0
* Véi £-4=0tacla (4x- 5)°- 4=0« (4x- 5- 2)(4x- 5+2) =0
& x=175 hoic x=0,75
*  Voéi £ +3=0 vonghiém vi £ +3> QVt.

Tap nghiém cua phuong trinh la S={ 0,751, 75]



b) (2x+7)(x+3) (2x+5) =18
Nhan hai vé ctia phuong trinh véi 4 ta duoc
(2x+7)(2x+6)* (2x+5) =72. Pt 2x+6 =Y phuong trinh tr6 thanh
(y+Dy(y-D=72o y*- y?- 72=0
= (y2- 9)(y? +8) =0 (y- 3)(y+3)(*+8)=0. Do 2 +8>0, vy
Tird6 c6 X =-15 hogc X=-4,5
Tap nghiém cta phuong trinh 1a S ={ -4,5-1, 5} .
o) (- 3x+2)(2x- 3)(2x- 5)=6= (x- D(x- 2)(2x- 3)(2x- 5) =6
o (2x- 2)(2x- 4)(2x- 3)(2x- 5) =24
o (4x%- 14x+10)(4x% - 14x+12) =24

Pt 4x° - 14x+11=y phuong trinh tro thanh (y- D(y+1) =24
& y’-1=24« (y- 5)(y+5)=0

- Véi Y- 5=0taco 4% - 14x+6=0< (x- 3)(4x- 2)=0
< X=3hoic x=0,5

- V6i Y+5=0tacod 4x*- 14x+16 =0 v0 nghiém vi

2

7

ox- 1 15
2

4x* - 14x+16 = +Z>O’VX

Vay tap nghiém la S =[ 0,5 3]
17.11. Giai cac phuong trinh:
a) 272-372-3z+2=0
b) 37-137+162- 13z+3=0
c) 22 +72-6Z+2z+2=0
Hwéng din giai — dap s6
a) Phuong trinh trong cau a) 1a phuong trinh d6i xtg bac 1¢ (bac 3) nén c6 mot trong cic nghiém 1a - 1.
Phan tich vé trai thanh nhéan tir (luu y chic chin c6 mot nhan tir chung 1a (z+D) vi mot trong cac
nghiém 1a - 1)
Taco 22 - 32 - 3z+2 =0« (z+1)(z- 2)(2z- 1) =0



1
Tap nghiém ctia phwong trinh 13 S Z{' 1'5; 2}

b) Phuong trinh trong ciu b) 1a cac phurong trinh d6i xting béac chin (bac 4). Ta nhén thy z = 0 déu
khong phai 14 nghiém nén Z#0. Ta chia hai vé ctia phuong trinh cho z* va ding phuwong phap dit an
phu dé giai tiép. Ta nhan thdy z = 0 khong phai 1a nghiém cta phuong trinh nén Z#0. Ta chia hai vé

cua phuong trinh cho Z #0 duoc phuong trinh twong dwong:

37-132+16- B+ 3 —00 3| 2+ 2 |- 13| 2+ 1|+ 16 =0
z 7 Z z
| ‘ 1 y s
Dat Z+}=t thi Z +? =t*- 2. Khi ay phuong trinh tré thanh:

3(£- 1)- 13t+16 =0« 3*- 13t+10=0« (t- D(3t- 10)=0

Véi t- 1=0 tac 1a Z+%- 1=0e Z- z+1=0

2

Vo nghiémvi Z- z+1= Z—% +731>O,VZ

Véi 3t- 10=0 thc la 3Z+§- 10=0< 3Z2-10z+3=0

& 37- 92- z+43=0< 3z(z- 3)- (z- 3)=0< (z- 3)(3z- 1) =0

z=3

2-320@ Vay tap nghiém cua ph trinh la S = }'3
37-1=0 Z:}' ay tap nghiém cua phuong trinh 1a 3

(=4

¢) Giai twong tu cdu b), chia hai vé cua phuong trinh cho Z #0 duoc phuong trinh twong dwong:

1 1
2| Z+=|+|z+=|-6=0
z z
St ‘ 1 . % N
bat Z+}=u thi Z +; =1 - 2. Khi ay phuong trinh tr¢ thanh:

2(?- 2)+u- 6=0e 202 +u- 10=0« (u- 2)(2u+5) =0

Tur do ta tim dugc tadp nghiém cua phuong trinh 1a S Z[ -2-0, 5;1}

17.12. Tim bdn sd ty nhién lién tiép sao cho 14p phuong cia mot sb bang tong cac 1ap phuong cia ba sb kia.
(Thi hoc sinh gidi I6p 9 TP. Ho6 Chi Minh, ndm hoc 1995 - 1996)

Hwéng din giai — dap s6



Goi s6 tu nhién nhé nhét 14 x thi ¢ +(x+1)° +(x+2)’ =(x+3)’

= 273- 12x-18=0 x*- 6x- 9=0= (x- 3)(x* +3x+3)=0

2

o Xx=3v¥¢ +3x+3= x+;;3 +731>O,VX

17.13. Giai phuong trinh (x+9)(x+10)(x+11)- 8x =0

(Tuyén sinh 16p 10 khéi THPTchuyén Todn - Tin PHSP Vinh, nam hoc 2002 - 2003)

Hwéng din giai — dap so
Pat y =x+15, ta co: (y- 6)(y- 5)(y- 4)- 8(y- 15) =0

2

39

15
+—>0V
2 y

= Y- 159+ 66) =0. Do - 15y+66:[ y-2

= y=0= x=-15, (Cach khac: Pat x+10=y. Ban doc tu giai)
17.14. Giai phuong trinh x* - 4x3 - 19x° +106x- 120=0 .
(Thi vao 16p 10 THPT chuyén Trdan Pai Nghia TP. Ho Chi Minh, ndm hoc 2003 - 2004)
Hwéng din giai — dap s6
Bién déi phuong trinh thanh (x- 2)(x- 3)(x- 4)(x+5)=0
Tap nghiém S :[ -523 4}
17.15. Giai phuong trinh (X2 +3X+ 2)(X2 + 77X+ 12) =24
(Dé thi tuyén vao I6p 10 chuyén DPHSPNN Ha Ngi, nam hoc 2004 - 2005)
Hwéng din giai — dap sé
Bién d4i phuong trinh thanh (x+1)(x+2)(x+3)(x+4) =24

o (@ +5x+4)(x* +5x+6) =24,

bit x? +5x+ 5=t ta co: (t- D(t+1) =24 B =25 t=145
Xétvai t=5va t=-5, ta tim dugc hai nghiém la x=0 va x=-5.

17.16. Giai phuong trinh 6x° - 29x* + 27x% + 27x% - 29x+6 =0
(Thi hoc sinh gioi 16p 9 tinh Thanh Hoa, nam hoc 2005 - 2006)

Hwéng din giai — dap s
Bién ddi thanh (x+1)(6x* - 355 + 62X - 35x+6) =0

Ta tim dugc X =-11a 1 nghiém. Vi 6x*- 35x% + 62x> - 35x+6 =0, do X =0 khong la nghiém nén



chia hai vé cho x’ ta dugc:

1.
X2

1
X+ =
X

et

6 -35 +62 =0 pit x+} =y thi X+
X X

y-2

Phuong trinh tré thanh 6(}/2 - 2)' 3By+62=0= (2y- 5)(3y- 10) =0

Thay y:X+1 vao 2Y- 5=0 giai ra ta tim dugc X =2 hodc x=
X

N | =

Thay y=X+} vao 3y- 10=0 giai ra ta tim dugc X =3 hoic x:%
X
. 11
Tép nghiém ctia phuong trinh 14 S =1~ 1'5;5; 2,3

17.17. Giai phuong trinh (3X + 4)(X + 1)(6X + 7)2 =6.
(T uyén sinh lop 10 THPTchuyén DHSP Ha Noi, nam hoc 2006 - 2007)
Hwéng din giai — dap sé
Nhan (3x+4) véi 2; (x+1) v6i 6 va vé phai véi 12 ta duoc .
(6x+8)(6x+6)(6x+ 7)2 =72. bit 6x+7 =Y phuong trinh tr& thanh
(y+D(y- Dy? =T2e y'- - 72=0= (- 9)(y?+8) =0 y =23

(do y*+8> 0, Vy). Gii tiép ta im dwoc nghiém X =- % va X =- g
17.18. Giai phuong trinh (@ - 2x)° +3x% - 6x=-2.

(Thi hoc sinh gioi lop 9 huyén Thuong Tin - Ha Tay, nam hoc 2006 - 2007)

Hwéng din giai — dap s6
(- 2x) +3¢- 6x=-2= (- 2x) +30¢- 2x)+2=0
Pit X2 - 2x=y taco: Y +3y+2=0e (y+1)(y+2) =0« y=-1hojc ¥ =-2. Véi
X-2x=-1e (x- 1) =0e x=1
Véi X - 2x=-2 o (x- 1)° +1=0 v6 nghiém

17.19. Gidi phuong trinh (4x+3)° (2x+1)(x+1) =810.

(Tuyén sinh 16p 10 chuyén Tin Quéc hoc Hué, nam hoc 2019 - 2010)

Huéng dén giai — dap sb



(4x+3) (2x+1)(x+1) =810 = [za(zx2 + 3x)+9] (22 +3x+1) =810

Pit 2x% + 3x =y phuong trinh tro thanh
(8y+9)(y+1)- 810=0« 82 +17y- 801=0< (y- 9)(8y+89) =0
x Y-9=0 ticla 2¢ +3x- 9=0< (x+3)(2x- 3)=0

& X=-3hoic X=15.

x  8y+89=0 tic la 16x + 24x+89 =0 v0 nghiém
vi 16x + 24x+89 =(4x+3)° +80> 0, Vx.
Vay phuong trinh ¢6 hai nghiém x=-3 va X=L5.
Céch khac: Bién d8i phuong trinh thanh (4x+ 3)° (4x+2)(4x+ 4) =6480.

Pat 4x+3=Yy. (Ban doc tu giai tiép)

17.20. Giai phuong trinh x® + 3x- 140 =0.

Pé thi tuyén vao 16p 10 THPTchuyén Lam Son, Thanh Héa, nam hoc 2010 - 2011)
Hwéng din giai — dap s6

X +3x-140=0s x°- 5x* +5x° - 25x+ 28x- 140 =0

2

o (x-5)( +5x+28) =0 X=5 do »* + 5x+ 28 = X+g +8747>0,Vx

17.21. Giai phuong trinh (2 - 2x)" + 3(x- 1) =x(2x- 1)
(Dé thi tuyén vao I6p 10 THPT chuyén Quang Trung, Binh Phudec, nam hoc 2010 - 2011)
Hwéng din giai — dap sé
(- 2x) +3(x- D =x(2x- D= (- 2x) - 2(x- 2x)- 3=0
Pt X - 2x =y phuong trinh thanh ¥ - 2y- 3=0« (y- 3)(y+1) =0
Thay y =x*- 2X vio ta c6 tap nghiém ciia phuong trinh 1a S Z{ - l'l'3}
17.22. Giai phuong trinh (2X2 - X)2 +2x%°- x-12=0.

( Thi tuyén sinh 16p 10 chuyén TP Hé Chi Minh, nam hoc 2010 - 2011)

Huéng dén giai — dap sb

bit 2x? - x =u phuong trinh tr¢ thanh:



U +u-12=0 (u- 3)(u+4)=0< u- 3=0 hozc u+4=0.

* U-3=0taco 2¢*- x- 3=0e (x+1)(2x- 3)=0= x=-1 hozec x=15.

2

1
X-_
4

31

*x U+4=0tacod 2x*- x+4=0 vo nghi¢m vi 2X - x+4=2 +§>O,VX-

Vay phuong trinh c6 hai nghiém x=-1va X=L5.
17.23. Giai phuong trinh (¢ - 4x+11)(x* - 8+ +21) =35,

(Dé thi vao 16p 10 triwong THPT chuyén Nguyén Trdi, Hai Dwong, ndm hoc 2012 - 2013)

Hwéng din giai — dap s6

(- 4x+11)(x*- 8¢ +21) =35 [(x— 2) +7]|(>2- 4) +5| =35

(x- 2) =0, ¥x(>2- 4)° =0, Vx nén vé tréi khong nho hon 35.

(x- 2 =0
(- 4)

Ta suy ra © X =2.Vay tap nghiém cua phuong trinh 1a X =2



	Chuyên đề 17. PHƯƠNG TRÌNH TÍCH
	A(x). B(x) = 0 A(x) = 0 hoặc B(x) = 0.


