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PHUONG TRINH PAI SO

LOI NOI PAU

Nham ddp tng nhu chu vé ciia gido vién todn THCS va hoc sinh vé cdc chuyén dé todn
THCS, website thuvientoan.net gidi thiéu dén thiy c6 va cdc em chuyén dé vé cic bai todn vé
phwong trinh dgi s6. Chiing toi da kham khdo qua nhiéu tai liéu dé viét chuyén dé vé nay nham dip
1ng nhu cau vé tai ligu hay va cdp nhdt dwoc cdc dang toin moi vé cdu tao s thuong dwoc ra
trong cdc ki thi gan day. Cdc bai todn vé phwong trinh dai s6" thwong lién quan dén phwong trinh
bic cao, phwong trinh phan thirc va phwong trinh chiva dau gid tri tuyét doi.

Cdc vi phu huynh va cic thiy c6 day todn co thé diung c6 thé’dung chuyén dé nay dé givip
con em minh hoc tdp. Hy vong chuyén dé vé phwong trinh dai s6"sé cé thé’ giilp ich nhiéu cho hoc
sinh phat huy ndi lyc gidi todn noi riéng va hoc todn noi chung.

Mic du dd co sw didu tw 16n vé thoi gian, tri tué song khong thé’ tranh khéi nhitng han ché,
sai sot. Mong dirgc sw gop y cua cdc thiy, cd gido va cdc em hoc!

Chiic cdc thiy, cd gido va cdc em hoc sinh thu dwoc két qua cao nhat tir chuyén dé nay!



CHU PE 1. PHUONG TRINH PA THUC BAC CAO

A. Kién thtec cin nhé
Dé giai phuwong trinh da thirc bac cao ching ta thuong chuyén phwong trinh d6 vé
dang phuong trinh tich.
Phuong trinh tich
- Phuong trinh c6 dang: A(x). B(x)=0; trong dé A(x), B(x) 1a cac da thikc cuia bién x.
- Phuong phap chung : Mudn giai phuong trinh A(x).B(x) = 0 ta giai hai phuwong trinh
A(x)=0 vaB(x)=0, roi 14y tat ca cac nghiém thu duoc.

AKX).Bx)=0 < A(x)=0hoacB(x)=0.

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

B. Mot s6 vi du minh hoa
I. Phwong trinh bac 3.
1) Ly thuyét.
Phuong trinh béc 3 1a phuong trinh ¢6 dang: ax® +bx”* +cx+d=0 (a=0) (1)
Phwong phap giai. Thong thuwong d€ giai duwoc phuong trinh (1) ching ta phai tim duoc
mot nghiém X, cua phuong trinh, sau d6 phan tich thanh nhan tt va chuyén vé giai
phuong trinh bac 2.
ax’ +bx* +cx+d=0 <:>(x—x0)(mx2 +nx+p)=0 C{m i x=x0_ *
x +nx+p=0 (%)
Phuong trinh (*) 1a phuwong trinh bac 2 chung ta da biét cach giai tong quét theo A .
Maéu chét cua viéc giai phuong trinh bac (3) 1a tim dwoc mot nghiém x, cia phuong trinh
d6, chung ta 6 mot s6 chu y vé cach nham nghiém ctia phuong trinh bac 3 nhw sau:
- Néu tdng cac hé s8 ctia phuong trinh (1) bang 0 ticla a +b + ¢ + d = 0 thi phuong trinh
(1) nghiém x, =1 . Chang han: 4x*-x*+2x-5=0tac6:4-1+2-5=0
- Néu tdng cac hé s6 bac chdn bang tong cac hé s& bac 1é ctia phuong trinh (1) bang 0 tic 1a

a-b +c-d=0thi phwong trinh (1) c6 nghiém x, =-1 . Chang han: x*-5x*+3x+9=0
tac61+5+3-9=0.



~ \ /4 ~ A \ m \ oA ~ ?. ? \ \ r ?. \
-Néu a, b, ¢, d Ia cac sO nguyén va x, = —la nghiém httu ty cta (1) thi m la wéc ciad van
n

la wdc cta a. Ddc biét treong hgp a =1 thi phuwong trinh (1) cd nghiém X,la wdc cua d.

*Thi du 1. Giai phuong trinh:
a) x> =3x+2=0 b) 3y’ —7y*—7y+3=0 c) x*—x*+3x-10=0.

Hudng dan giai
a) Tathdya+b+c+d=1+0-3+2=0nén pheong trinh c6 mjt nghiém x = 1.
PT &x*-x2+x2-x-2x+2=0
SxX(x-1)+x(x-1)-2(x-1)=0
< x-D2+x-2)=0

x—-1=0 x=1
<), =
x*+x-2=0 x=2

Vay tap nghiém cua phuong trinh 1a S ={1;2}

b) Tathdya-b+c-d= 3+7-7-3=0nén phuong trinh ¢4 nghiém y =-1.
PT < 3y*+3y?-10y?-10y +3y+3 =0

< 3y(y+ 1) -10y(y+1)+3(y +1) =0

< (y+1)(3y?-10y+3) =0 < (y+1)(3y-1)(y-3) =0.

yr1=0 |Y=71
& (3y-1=0< y:%
y-3=0 y=3

Vay tap nghiém ctia phuwong trinh la S= {—1;% ; 3}

c) Ta c6 d = - 10 ta nhdm cac s6 la wdc cua 10 thi thdy x = 2 1a nghiém ctua phuong trinh.
x* —x*+3x-10=0

< X3 -2x% +x* —2x+5x-10=0

& x2(x=2)+x(x-2)+5.(x-2)=0

<:>(X—2)(X2+X+5)=0

& X=2

Do X*+x+5>0 VX

Vay phuong trinh c6 nghiém x = 2.




*Thi du 2. Giai phuong trinh:
a) 8x°—4x*+1=0 b) 3x* —=7x* +17x-5=0 ) X +/2x% —5x++2 =0.

Hudng dan giai

1
b) Tacd a=8,d=1 nén phuong trinh néu c6 nghiém httu ty sé c6 dang X, = J_rH

1,11 1
voin la woc 8. Ta thir cac gia tri iE ; iZ ; J_rg nhan thiy X= 3 la nghiém cta phuong trinh

do d6 ta tdch phuong trinh theo nhan tr (2x — 1).
8x" —4x+1=0
& (8x°—1)—(4x-2)=0
< (2x-1) (4x +2x+l) 2(2x-1) =
& (2x-1)(4x* +2x-1)=0

1
X==
- 2
~1+5
X =
4
1 -1+
Vay tap nghiém cua phuong trinh la S = {2 J_}

b) Tacéd a=3,d=-5 nén phuong trinh néu c6 nghiém htru ty sé c6 dang X, = o

1.5 1
voi m la wdc -5 va n la wdc ctaa 3. Ta thir cac gia tri ig *3 nhan thdy X= 3 la nghiém ctia
phuong trinh do do ta tach phuong trinh theo nhan tir (3x — 1).
3* —7x+17x-5=0
< 3x* - x* —6x* +2x+15x—5
x*(3x—1)—2x(3x-1)+5(3x-1)=0

& (3x-1)(x* —2x+5)=0

& (3x-1)| (x-1)" +4]=0

< 3x-1=0
1

oS X==
3

Vay phuong trinh c6 nghiém X = %



b) Phuwong trinh chita hé s6 \/E nén ta dodn c6 nghiém dang X, = axﬁ nén ta dat x= a\/f

nhim triét tiéu hé s§ 2 khi d6 phuong trinh c¢6 dang:
2\2a% + 242a% —-5\2a+/2 =0
< 2a°+2a°-5a+1=0
& (a-1)(2a%+4a-1)=0
- a=1
|2a®+4a-1=0

=

a=1

< 6

a=-1+—
2

x=+2
| X=- Zi\/s_’

Vay tap nghiém cta phuwong trinh la S = {«/5 2+ \/§}

*Thi du 3. Giadi phrong trinh:
a) (z+3)°— (z+1)*=98. b) (4x +3)* — (2x — 5)° = (2x + 8)*;
c) (3x +2016)° + (3x — 2019)3 = (6x — 3)3; d) 2x-7)*+ (9 -2x)> =152.

Hudng dan giai
a) Phwong trinh & z°+9z2+27z+27 -2z%-322-3z-1=98
& 6z2+247z-72= 0
& 722+ 4z-12=0
& 722+ 62z-22-12=0

& (z+6)(z-2)=0

z+6=0
=

z—-2=0

Z=-6
=

72=2

Tap nghiém ctia phuwong trinh (1) la S={-6;2}.
* Nhan xet : Ta 6 cach giai khac:

Do z + 2 la trung binh cOng ciia z +1 va z+3 nén ta dat z+ 2=y phuong trinh tr&
thanh (y+1P-(y-1)°=98

& Yy H+3y?+3y+1-y*+3y?-3y+1 =98 <& 6y? =96



ry=4

< y*=16 = y=—4
=

z+2=-4 |Z2=-6

Tap nghiém ctia phuong trinh (1) la S= {—6 ; 2} .
b)bdt y=4x+3; z=2x-5; thi y-z=2x+8. Taco:
y-2=(y-2f < y-2=y’-2-3yz(y-z) < 3yz(y-2)=0

< 1z=0 hay |2x-5=0 = Xx=2,5
y-z=0 2x+8=0 X=—4

Téap nghiém cta phuong trinhla S={-4;-0,75; 2,5}
c) batu=3x+2016; v=3x-2019 thiu+v=6x-3.
Phuong trinh trén tro thanh w?+v®—(u+v)> =0 hay

w+vi-[ud+vi+3uvu+v)]=0 < 3uv(u+v)=0

u=0 3x+2016=0 X=-672
< |v=0 < | 3x—-2019=0 < | X=673
u+v=0 6x—-3=0 Xx=0,5

Téap nghiém ctua phuong trinhla S={-672;0,5; 673}

d) 2x-7)+ (9-2x)*=152.

bat 2x-8=y thi2x-7=y+1; 9-2x=1-y.

Do d6 phuong trinh tré thanh (v +1)°+ (1 -y)*=152

Khai trién, rat gon (hoéc diing hang dang thitc a®+ b3 ta duoc

6y?+2=152 < 6y?2-150=0 < 6(y +5)(y -5)=0.

Vi y+5=0 thi 2x-8+5=0 < x= 1,5
-V6i y-5=0 thi 2x-8-5=0 < x= 6,5

Téap nghiém cua phuong trinhla S={15;6,5}

Luu ¥: Trong cac bai toan xudt hién cac dang (a+b)?; (a— b)3 va a3tbs.

Ta c6:(axh)’ =a’+b’ +3ab(a+h) va a’+b’=(axb)(a’Fab+b?)

*Thi du 4. Giadi phuwong trinh:
a)x*-3x2+3x-4=0. b) 2x3+3x> - 6x+4=0




Hudng dan giai
a) Phuong trinh c¢6 nghiém htu ty x = a thi a la wdc ctia 4, ta thi cdc gid tri +1,+2;+4 déu
khong 1a nghiém. Mt khéc lai thay cc hé s8 1; - 3; 3 giong hang dang thiic
a’-3a2+3a-1=(a-1)°nén ta bién ddi nhu sau:
x> -3x2+3x-4=0
< X -3x*+3x-1=3
& (x-1)" =3
o x-1=33
< x=1+ 3/5
Vay nghiém ctia phwong trinh la X =1+ %
b) Bz‘“mg phuong phap nham nghiém dé thay phuong trinh khong ¢ nghiém hitu ty. Ta
bién do6i nhu sau:
2x° +3x° —6x+4=0
& 4x° +6x2-12x+8=0
< 5x° =x°—6x" +12x -8
o (i/g.x)3 =(x- 2)3
< Bx=x-2
-2
-1
-2

Vay nghiém cta phuong trinh la: x = 1

= X=

&

I1. Phuong trinh bac bon.
1) Ly thuyét.

4 3 2
Phuong trinh bac 4 1a phwong trinh ¢ dang: aX + bx’+cx’ +dx+e=0 (a 7 0)

Phwong phap giai. D€ giai phuong trinh bac 4 ching ta thuong nham mot nghiém va
phén tich phuong trinh bac 4 thanh tich cia mot da thic bac 3 va da thic bac nhat sau do6
dung cac phuong phép dé€ giai phuong trinh bac 3 hoac phan tich thanh tich hai tam thtc
bac 2, hodc dat an phu chuyén vé giai phuwong trinh bac 2. Ta xét cac dang toan dac biét
thwong giao trong cac dé thi nhu sau:

Dang 1. Phuong trinh tring phuong: ax’ +bx*+c=0 (a=0) (2.1)
Phuong phap giai. —Dat y=x* (y>0) khi d6 phuong:ay’ +by+c=0 (2.2)

Day la phwong trinh bac 2 dé dang tinh dwoc nghiém tir d6 suy ra x.



Ch y: S6 nghiém ctia phuong trinh (2.1) phu thudc s6 nghiém duwong ctia phuong trinh
(2.2)

*Thi du 5. Giai phuong trinh: x*-5x>+4=0.

Hudng dan giai
D3t y=x? (y>0) khi d6 phuong trinh tro thanh:

y=1

yz_5y+4=0<:>(y—1)(y—4)=0<:>[y_4

o, e
X =4 X==22
Vay tap nghiém cta phuong trinh la S ={£1;+2}
Dang 2. Phueong trinh c6 dang: (x+ m)4 +(x+ n)4 =p (p>0)
Phwong phap giai: Dat y=x+ aT-i_b Chuyén vé phuong trinh an y

Phuong trinh an y sé la phwong trinh trung phwong quen thudc.

*Thi du 6. Giai phwong trinh: (x—2004)" +(x—2006)" =2

Hudng dan giai
Dat y= X—w: X—2005. Khi d6 phuong trinh tré thanh:
(y+1) +(y-1) =2 [ (y+1 + (y-1° | ~2(y+1) (y-1)' =2
<:>[2y2+2]2—2(y2—1)2 =24y +8y* +4 -2y +4y* —2=2
o2yt +12y? :O<:>2y2(y2+6):0
Sy =0y=0
< x—2005=0
< X =2005
Vay phuong trinh c6 nghiém x = 2005
Dang 3. Phuong trinh ¢ dang: (x+a)(x+b)(x+¢)(x+d)=¢€ trong d6 a+b=c+d.

Phuong phap gidi: PT <[ x*+(a+b)x+ab || X’ +(c+d)x+cd |=e

Dat t=X"+(a+b)X ta duoc phuong trinh (t+ab)(t+cd)=e day 1a phuong trinh bac 2 da

giang giai va suy ra duwgc nghiém cua bai toan.

*Thi du 6. Giai phuong trinh:




Huéng dan giai

a) Ta co:

(x+1)(x+2)(x+4)(x+5)=10
e[ (x+1)(x+5) ][ (x+2)(x+4)]=10
<:>(x2 +6x+5)(x2 +6x+8):10
Dat t=x2+ 6x khi d6 phuong trinh tro thanh:
(t+5)(t+8)=10
<t +13t+30=0
< (t+3)(t+10)=0

e

[ X2 +6x+3=0

=
| x> +6x+10=0

& X" +6x+3=0 (dox’ +6x-+10=(x+3)° +120 )

& (x+3)" =6

o x+3=+6

= x:—3i\/§

Vay tap nghiém ctia phuwong trinhla S = {—3+«/€ —3-/6 }

a) (x+1)(x+2)(x+4)(x+5)=10 b) (4x+7)(4x+5)(x+1)(2x+1)=09.

b) * Tim cdch giai : Ta thdy néu vé€ trai nhan 4 vao nhan tk tht ba, nhan 2 vao nhan tw the

tw thi ca bon nhan tk déu la cac da thtec ma hé s6 cua x déu 1a 4. V€ phai nhan véi 8 dé

duwogc phuong trinh méi twong duwong. Sau d6 néu nhan (4x +7) voi (4x +2) ; (4x +5) véi

(4x + 4) ta thay két qua xuadt hién cac hang t&¢ giong nhau 16x2 + 36x nén c6 thé ddt an phu

de giai.

Tacd (@x+7)Ex+5)(x+1)2x+1)=9
< (Ax+7)4x+5)(dx +4)(dx+2)= 72
< (16x% + 36x + 14)(16x2 +36x +20) = 72.
bat 16x2+36x+17=y taco:

(Y-3)(y+3)=72 < y2-9=72 <y =81 o y=419.

-V6i16x2 +36x+17=9 < 4x2+9x+2=0 < 4x2+8x+x+2=0

S 3+ 8x+x+2=0 < 4dx(x+2)+(x+2)=0



& (x+2)@dx+1)=0 = {x+2:o {XZ—Z

=
4x+1=0 x=-0,25

- Vi 16x2 +36x+17= -9 & 16x* +36x +26=0 vO nghiém vi
2
16x2 +36x +26 = (4x+§j +§>O,Vx .

Vay tap nghiém ctia phuong trinh la S={-2;-0,25} .

*Thi du 7. Giai phuwong trinh:  (x — 2)(x - 3)(x = 5)(x — 6) = 31(x2 - 8x + 12) + 128. (1)

* Tim cdach giai : Xét v€ trdi néu nhan nhan t th nhat véi nhan tk th tuw va nhan tk tha
hai nhan nhan t& thi 3 ta co ( x% - 8x + 12)( x2 — 8x + 15). MGi nhan t&t 1a mot da thire co
cung hé sd cua x* va cua x.
Phuong trinh tré thanh (x2=8x+12)(x>—8x+15)=31(x*—8x +12) + 128 .
Do d6 ta dung phuong phap ddt an phu.
Hudng dan giai
(X =2)(x = 3)(x = 5)(x — 6) =31(x> - 8x + 12) + 128
< (x2=8x +12)( x> —8x +15) = 31(x? - 8x + 12) + 128. (2)
bat x2-8x+12=y thi x?-8x+15=y+3
Khi &y phuong trinh (2) trd thanh  y(y +3) =31y + 128
< y*+3y-3ly-128 =0; < y? +4y-32y-128 = 0

& yy+4)-32y+4)=0; < (y+4)(y-32)=0 @Bi:;:oo
Véiy+4=0 < x*-8x+16=0 & (x-4)?=0 < x=4
Véiy-32=0 & x2-8x-20=0 < x>-10x+2x -20=0

< (x=-10)(x+2) =0 < x=10hoacx=-2
Vay tap nghiém ctia phuong trinh la S={-2; 410}
Dang 4. Phuong trinh ¢ dang: (ax*+bx+c)(ax® +b,x +c) = mx®.
Phuwong phap giai:
— Budc 1: nhan xét x = 0 khong 1a nghiém ctia phwong trinh.

- Bu6c 2: Chia hai vé& ctia phuong trinh cho X° .

Phuong trinh tro thanh: (ax+ b +Ej[ax +b, +EJ -m
X X

Budc 3: Dit t=ax+ 2 chuyén vé giai phwong trinh bac 2 co ban.
X




*Thi du 8. Giai phwong trinh: (2x* —3x+1)(2x* +5x+1) = 9x° )]

Hudng dan giai
— Nhén thay x = 0 khong phai la nghiém cua Phuong trinh.

- Chia hai vé& ctia Phuong trinh (1) cho x° # 0 ta duoc:

(2x—3+1j(2x+5+1j=9 ™)
X X

Dit t=2x+2 . Khi d6 phuong trinh (%) tré thanh: (t - 3)(t + 5) =9
X

t=-6

<:>t2+2t—24:0<:>(t+6)(t—4):0<:{t_4

-3

Véit=-6taco: 2x+1:—6<:>2x2+6x+1:0<:>x:

X 2
2+./2

Véit=4tacod: 2x+1:4<:>2x2—4x+1:0<:>x:

X 2
Vay phuong trinh da cho c6 4 nghiém: x = —3J—;\ﬁ x= 2 J_rz\/i
*Thi du 9. Giai phuwong trinh: (x> —5x+1)(x* —4) = 6(x—1)? 2

Hudng dan giai
Dat a=x-1 thay x=a+ 1 va rat gon ta duoc:
(U*=7u—-3)(u* —2u—3) =6u’ *)
bén day c6 thé giai tiép nhw vi du trén.

Giai ra ta dwoc 4 nghiém la: x=3+ J7; X=

“1+21
—

Dang 5. Phuong trinh c6 dang: (x+a)(x+b)(x+c)(x+d)=ex? trong d6 ab=cd.
Phuwong phap giai:

— Budc 1: nhan xét x =0 khong 1a nghiém ctia phwong trinh.

-Bu6c2: PT <[ x*+(a+b)x+ab | x*+(c+d)x+cd |=ex’

Chia hai v€& ctia phuong trinh cho x* #0 .

Phuong trinh tré thanh: [x+a—b+a+b}[x+g+c+d}=e
X X

Buéc 3: Dit t= x+ 2y % a0 phuong trinh: (t+a+b)(t+c+d)=e
X X



Day 1a phuong trinh bac 2 dé dang tinh dwoc t tir d6 tinh duoc x.

*Thi du 10. Giai phuong trinh:
a) (x—2)(x—1)(x—8)(x—4)=4x b) (x2 +3x+2)(x2 +9x+18) =168x°

Huwéng dan giai
a) PT <[ (x=2)(x—4) |[(x—1)(x—8) | =4x* < (x* —6x+8)(x* —9x+8) = 4x*.

Do x=0 khoéng la nghiém nén chia hai vé& ctia phuwong trinh cho x* ta dugc:

et

=5
Dat y= X+§ thi phuong trinh tré thanh (y-6)(y-9)=4 < y? —15y+50=0<:{y
X

Vi y =5 thi x+§:5<:> x* —=5x+8=0 (v0 nghiém).
X

x:S—E
x:5+\/1_7.

Vay tap nghiém ctia phwong trinhla S = (5— J17;5+\17 )

Véi y=10 thi x+§=10<:> x* -10x+8=0 <
X

b) Ta co:
(X +3x+2)(x* +9x+18) =168x’
< (X+1)(x+2)(x+3)(x+6)=168
e[ (x+1)(x+6) [ (x+2)(x+4)]=168
= (x2 +7x+6)(x2 +5x+6):168

Chia hai — Nhéan thay x = 0 khong la nghiém ctia phuwong trinh:

vé& ctia phuong trinh cho X* ta dwoc: (x Ly 7j[x Ly 5) =168
X X

Dit y= x+g phuong trinh tré thanh: (y-+7)(y+5)=168

y="7

&y +12x-133=0<
y=-19

y=10"



x=1

6 X=6
Sl x> —7x+6=0 /
Do do: X =1 T o | g o T19+N337
X" +19x+6=0 2
X+—=-19
X X_—19—\/337
L L 2
Vay phuong trinh c6 4 nghiém X=1,X=6,X=_19 +2‘337 ,X=_19 _2‘337

Dang 6. Phuong trinh c6 dang: & (bX2 +c,x+d )2 +a, (bx2 +C,x+d ) = AX®
Phuwong phap giai:
- Budc 1: nhan xét x = 0 khong la nghiém cua phuwong trinh.

- Bw6c 2: Chia hai vé& ctia phuwong trinh cho x* #0 .

2 2
Phwong trinh tré thanh: al(bx+9+clj +a2(bx+9+ch =A
X X

Buwéc 3: Dat t= bxﬁLg . Ta ¢6 phuong tr‘mh:ai(t+c1)2 +a, (t+c2)2 =A
X

Pay la phrong trinh bac 2 dé dang tinh dwoc t tit d6 tinh dwoc x.

*Thi dy 11. Giai phuong trinh: 3(x? +2x—1) —2(x? +3x~1) +5x* =0

Hudéng dan giai

Dé thdy x=0 khéng la nghiém cua phwong trinh.

2 2
Chia hai v€& cia phuong trinh cho x* ta duoc 3(x—1+2j —2[x-1+3j +5=0.
X X
y=1

Djt y=x— =, phuong trinh tro thanh: 3(y+2)° —2(y+3)’ +5=0 & y? —1=o@{y L
X =

Vay tap nghiém ctia phuwong trinh la S = {

—11\/57_11\/5}
- .

2
Dang 7. Phuong trinh c6 dang: ax* +bx® +cx® tbx+a=0.

Phwong phap giai:



— Buwdc 1: Nhan xét x = 0 ¢ phai la nghiém nghiém cta phuong trinh hay khong.

- Buéc 2: Chia hai vé& ctia phuwong trinh cho x* #0 ta duwoc:

b a
ax’ +bx+ct—+—=0.
X X

- Budc 3: Dit y = x+lo y?=x° +i2i 2 . Khi d6 phuong trinh tré thanh:
X X
a(y2 12)+by+c=0

Day la phuwong trinh bac 2 dé giang tinh dwoc y va suy ra x.

*Thi du 12. Giai phuong trinh: 6x* —5x° —38x* —5X +6=0

Hudng dan giai
Ta thay x = 0 khong phai la nghiém ctia phuong trinh
Chia ca 2 v€ cua phuong trinh cho x? ta duoc:

6x2—5x—38—E+%:0
X X

<:>6(x2+i2j—5(x+£j—38:0
X X

1 1
Dit y=X+= thi X’+=S=y" -2
X X

Ta dugc pt: 6y? -5y —50=0<=> 3y - 10)(2y +5) =0

, 10 5
Do do: y:? vay=——

2
*V6i y:Ethi: x+1:9<:>3x2—10x+3:0
3 X 3
1
X, ==
<= Bx-1)(x-3)=0<=> 3
X, =3
*Véiyz—ﬁthi: x+£:—§<:>2x2+5x+2:0
2 X 2
1
Xy =——
<=>(2x+1)(x+3)=0<=> 2
X, =-2
Vay phuong trinh ¢6 bon nghiém: x :%, X = _?1, X=-2, Xx=3

Dang 8. Phuong trinh c6 dang: ax* +bx® +cx* £kbx+k’a=0(k >0)

Phuong phap giai:
— Buwdc 1: Nhan xét x = 0 ¢ phai la nghiém nghiém ctua phuong trinh hay khong.




- Buéc 2: Chia hai vé& ciia phuwong trinh cho x* #0 ta duwoc:

2
a(x2+k—2}_rb(x+5j+c:0
X X
k

2 2
_Buoc 3: Dit t=x+5 véi [t|> 2k taco x2+k—2=(x+—j —2k =t -2k .
X X X

Khi d6 phuwong trinh tré thanh: a(t2 - 2k) tbt+c=0
Day la phuirong trinh bac 2 dé giang tinh dwoc y va suy ra x.
2x* —21x° +34x* +105x +50 =0

*Thi du 13. Giai phuong trinh: 2x* —21x° +34x* +105x +50 =0

Hudng dan giai

Ta thdy k = % =-5va k®= % =25 nén phuong trinh (8) 1a phuong trinh bac bdn ¢ hé

53 d6i xtng ti 1é. (8) < 2(x2 +2—fj—21(x—§j+34=0.
X X

Dat t=x—> suy ra t’ =X2+2—?—1O.
X X

Phuong trinh (9) tr6 thanh 2t* —21t +54=0<>t=6 hodc t = % .

Véi t=6 thi x—§:6<:>x2—6x—5<:>x2—6x—5:0<:>x1=3+\/1_4;x2=3—\/1_4.
X

Véi x=2 thi x—§:g<:>2x2—9x—10:0<:>x3:
2 X 2

9+161 9-161
4 T T4

Vay PT (8) c6 tap nghiém S = {3+J1_4;3—J1?; ot 4“161 9= 4“161} .

C6 nhiéu bai toan bac bon khong mau muc viéc dit an phu dé giai phai thuc sy linh hoat

khong thé phan thanh dang cu thé, ching ta di dén mot s6 bai toan sau:

*Thi du 14. Giai phuong trinh: 3(x? —x+1)° ~2(x+1)° =5(x* +1)

Hudng dan giai

Vi x=-1 khong la nghiém ctia phuong trinh nén chia ca hai vé& cho x°+1 ta duoc:




xz—x+1_ X+1 Z_x+1 2

3

X+1 X2 —x+1 X+1

3+13
2

*t=2ox-3x-1=0< x=

1= .- < 3x? —=2X+4 =0 phuwong trinh vd nghiém

Vay phuong trinh c6 nghiém x =

3+.13
2

*Thi du 15. Giai phuwong trinh: (4x — 19)* + (4x — 20)* = (39 — 8x)*

Huéng dan giai

Dat 4x-19=y;4x-20=2z thiy+z=8x-39 taco y*+z*—(y+z)*=0
o yirzi- Y —4ay'z—6y’2’ -4y’ 7" =
o —4y’z-6y°2° -4y’ -0 o 4yz(y2+%yz+zzj:0
( 3)2 7, y=0 4x-19=0 [x=4,75
S dyz || Yy+=-2| +—=7"|=0< & =
4 16 z=0 4x-20=0 X=5

Tap nghiém ctia phuong trinh la S={4,75;5}

2 .Détt=x—:>3t—?=5<:>3t2—5t—2=0<:>t=2,t=—%

Nhan xét: Trong cac dé thi d6i v6i hau hét phuong trinh bac bon ¢ hé sd khong qua cao

chung ta déu co thé chuyén vé phuong trinh bac 4 tong quat ax* + bx® + cx? + dx + e = 0 v6i

a# 0vagiai gidi bang phuong phép hé sd bat dinh cho dut dung y ctia ngudi ra dé l1a

hwdng tdi cach dat an phu dé€ don gian bai toan.

T6i sé minh hoa phuitong phap nay bang bai toan sau:

*Thi du 16. Giai phwong trinh: x* +4x* —10x* +37x—14=0 @

Huwoéng dan giai

Phan tich: Ta nghi dén viéc phan tich:




x4+4x3—10x2+37x—14=(x2+ px+q)(x2+rx+s)=x4+(p+r)x3+(s+ pr+q)x° +(ps+qr)x+gs=0
p+r=-4
S+ pr+q=-10
ps+qr =37
qs = 14

Dong nhat hé s6:

Xudt phat tit qs = -14 va cac phuong trinh trén ctia hé ta thdy nham dwoc: p=-5,q=2,
r =1, s=-7 thoa man hé phuong trinh.

Tt d6 co loi giai:

X* +4x° —10x* +37x—14 = (x* =5x+2)(x* +x~7)

Suy ra:

X2 —5x+2=0

x* +4x3 -10x*> +37x-14=0 <:>(x2—5x+2)(x2+x—7)=0<:> ,
X°+Xx-7=0

5+17 . -1+429
Giai hai phuong trinh bac 2 nay ta dugc nghiém: % == % =———

Hodc cling la hé s6 bat dinh nhung ta chia thanh 2 dang sau:

Dang 1. Phuong trinh c6 dang: x* =ax® +bx+c
Phuwong phap giai:

Ta thém b6t vao 2 v€ mot lwgng: 2mx* +m? khi d6 phuwong trinh tréd thanh:
(x*+m)®> =(2m+a)x> +bx+c+m?

2m+a>0

Ta mong mudn v& phai ¢ dang: (Ax+B)* < =m
& P e ) {A:b2—4(2m+a)(c+m2):0

*Thi du 17. Giai phwong trinh: x* —10x* —x+20=0

Huéng dan giai

x* —10x* —=x+20 =0 <> x* =10x* + x— 20
Ta thém vao 2 v€& phuong trinh mot luong: 2mx* +m?

Khi d6 phuong trinh trd thanh: x* +2mx® +m? = (10+2m)x* + x+m? — 20

Tacd A, =1-4(m* -20)(10+2m) =0 <> m= —% . Ta viét lai phwong trinh thanh:



2 2 2
x4—9x2+(§j :x2+x+%<:>(x2—gj —(x+%) =0

_ A7 13421
— :

& (X =Xx=-5)(X* +x-4)=0=x ax==—

117 14421
)

Vay phuong trinh c6 4 nghiém x =
Dang 2. Phuong trinh c6 dang: x* +ax® =bx* +cx+d

Phuong phap giai:

2
~ N Yre AT R a
Ta sé tao ra ¢ vé phai moét biéu thirc binh phwong dang: (xz + 5 X+ mj
Bang cach khai trién biéu thiic:
a ’ a’
(xz +Ex+mj =x*+ax® +£2m+7jx2 +amx+m?.

2
. N A \ . 4 A a' . 4 \ 2
Ta thdy can thém vao hai v& mot luong: (Zm +Ij x> +amx+m? khi d6 phwong trinh tré

thanh:

2 2
(x2+%x+mj =(2m+%+b]x2+(am+c)x+m2+d

2
2m+%+b>0

Bay gio ta can: ) =>m="?

A =(am+c)2—4(2m+%+b}(m2+d)=0

*Thi du 18. Giai phuwong trinh: x* —6x* +8x* +2x-1=0

Huéng dan giai
Phuong trinh ¢6 dang: x* —6x° +8x* +2x—-1=0< x* —6x° =—8x* —2x+1
Ta tao ra vé trai dang: (x* —3x+m)? = x* —6x* + (9 +2m)x* —6mx + m’
Ttrc 14 thém vao hai v& mot lwong la: (9+2m)x* —6mx+m? phuong trinh trd thanh:
(x> =3x+m)® =(2m+1)x* —(6m+2)x+m’ +1. Ta can
Ay =@M+ —-2m+)(M* +1) =0 m=0.
Phuong trinh tré thanh: (x* —3x)? = (x-1)°




_x:2+\/§
x=2-+3
x=1++2

_x:l—\/?

& (X —4x+D(X* -2x-1)=0=

Vay phuong trinh c6 4 nghiém S = {2+\/§;2—\/§;1+ \/E;l—\/z}

I1. Phuwong trinh cao hon bic bon.

Déi v6i cac phuong trinh bac cao hon 4 phuong phap chung la dung cach dua vé dang
phuong trinh tich hodc ddt an phu dé dwa vé giai cac phuong trinh bac thap hoac véi
nhiéu bai toan chung ta nén leu tam toi viéc ¢ thé sit dung phwong phap danh gia dé giai

toan. Chung ta minh hoa qua cac vi du sau:

*Thi du 19. Giai phuong trinh: y2 (y* — 29y2 + 244) = 576. 1)

Hudng dan giai
(1) & y°*-29y*+244y*-576 =0.
y° — 4y* - 25y* +100y2+ 144y>-576 =0
y* (y?-4) = 25y%(y*~ 4) +144(y*~4) =0
(y?-4)(y*-25y*+144) =0
(y>-4)(y*-9y? - 16y> + 144) =0
(2= 4)ly*(y*-9) - 16(y*~9)] = 0
(= 4= 9(y*-16) =0
(y =)y =3)(y =2)(y +2)(y+3)(y +4)=0.
Vay phuong trinh (1) c6 6 nghiém la:y=+2; y=1£3;y = +4.

(I O

Tap nghiém ctia phuwong trinhla S={-4;-3;-2;2;3;4}.

*Thi du 20. Giai phuong trinh: 6x5—29x*+ 27x3 + 27x2 = 29x + 6 = 0
(Thi hoc sinh gioi I6p 9 tinh Thanh Hoa nam hoc 2005 —2006)

Hudng dan giai
Bién d6i thanh (x + 1)(6x*— 35x3+ 62x2 — 35x + 6) = 0.
Ta tim duwoc x =-11a 1 nghiém.

Vi 6x4—35x3+ 62x2—35x + 6 =0 do x =0 khong la nghiém nén chia hai v€ cho x* ta duoc :




6(x2+i2j—35(x+£j+62=0. Dat x+1:y thi x2+i2:y2—2
X X X X

Phwong trinh tré thanh 6(y?-2)-35y +62=0 < (2y-5)3y-10)=0

Thay y:x+% vao 2y —5=0 giaira ta tim duwoc x =2 hodcx = %

w |

Thay y:x+% vao 3y—10=0 giai ra ta tim duwgc x =3 hodc x =

Tap nghiém ctua phuong trinhla S = {—1;

*Thi du 21. Giai phuwong trinh: (x® — 4x + 11)(x*- 8x2 + 21) = 35.
(D@ thi vao 16p 10 triong THPT chuyén Nguyén Trii, Hdi Dwong nim hoc 2012 —2013)

Huéng dan giai
(x* - ax+11)(x* ~8x* +21) =35 & [ (x-2) +7]| (x*~4) +5|=35
(x-2)"20,9% va (x*~4) 20,vx nén v& tréi khong nhé hon 35.

(x-2) =

(xt-4) =0

o

Ta suy ra © X=2.Vay nghiém cta phuong trinh la x =2.

*Thi du 22. Giai phuong trinh: (X*+5x+5) +5x° +24x+30=0

Hudng dan giai

Ta c6: x* +5x+30 =5(x° +5x+5)—x+5nén phuong trinh twong duong

(x3+5x+5)3+5(x3+24x+)x3+24x+30=0.

Dit u=x®+5x+5. Ta duogc hé:

:(u—x)(u2+ux+x2+6)=0<:>u=x.

u*+5u+5=x
x}+5x+5=u

& X +4x+5=0< (x+1)(x* —x+5) =0 x=—1.

Vay x=-1 la nghiém duy nhéat cia phuong trinh.



CHU PE 2. PHUONG TRINH CHUA AN O MAU THUC

A. Kién thitc cin nhé

Buoc 1: Tim diéu kién xac dinh ctia phuwong trinh. (ttrc 1a tim gia tri ctia an lam tdt ca
cac mau thite ctia phrrong trinh khac 0). Viét tat: DKXD.

Buéc 2 : Quy dong mau hai vé& ctia phuong trinh ro6i khir mau.

Bueoc 3 : Giai phuong trinh vira nhan duoc.

Buéc 4 : (Két luan) . Trong cac gia tri tim dwoc 6 bwdc 3, cdc gid tri théa man diéu kién
xdc dinh chinh la nghiém ctia phuwong trinh da cho.

*Chiiy:Néu A(x)=0 tai x=x1 hodcx=xthi
A(x) #0 khi x #x1 va x # x

B. Mot so vi du minh hoa

Mot s6 bai tap co ban:

*Thi du 23. Giai phuong trinh:

1+1_3_1 b)25+4x_4_6
X—=1 X—-2 2x—-6 2x-4 25x> -1 5x+1 1-5x

a)

Hudéng dan giai
a) BPKXD: x #1 ;x#2 va x #3.
(1) = 2x-2)(x=3)+2(x-1)(x-3)= 3(x-1)(x-2)— (x = 1)(x - 3)

S 232 -10x+12+2x2-8x+6=3x2-9x+6— x2+4x -3

< 2Xx2-13x+15=0 < (2x=-3)(x-5)=0
2x-3=0 x=15
=
X-5=0 Xx=5

Hai gia tri x=1,5vax=5 thoa man DKXD nén la nghiém phuong trinh (1).
b) BPKXD: x #+0,2.
(2) = 25+4x = 4(5x-1)+6(5x+1)
& 25+4x = 20x-4+30x+ 6
= -46x = -23 = x=0,5.
Gia tri nay théa man DKXD. Vay phuong trinh c6 nghiém la x = 0,5.



2x-5 x*—5x—41 3x-8
x+1 x*-3x-4 x-4

*Thi du 24. Giai phwong trinh:

Huéng dan giai
2x=5 x*—5x—41 3x-8
Xx+1 (X+D)(x-4) x-4

Taco (1) <

DKXD: x #4 va x #-1.
Quy ddng mau s8 hai vé& va khtr mau ta c6 phuong trinh :
(2x-5)(x—4)+x>-5x —41 =(3x-8)(x+1)
= 2x2-13x+20 + x*-5x —41 = 3x*-5x - 8
& —-13x =13 & x =-1.
Gia tri nay khong théa man DKXD . Vay phuong trinh (1) vo nghiém.
M6t s6 dang phuong trinh phén thitc thuong gap:

a a
4 +—2— 4. +—"—=A

Dang 1. Phwong trinh c6 dang;: =
X+b ~ Xx+b, X+Db,

Phwong phap giai: Nhom tirng cum phéan thiee lam xuét hién nhan t chung.

*Thi du 25. Giai phuong trinh: 1+ ! + ! + ! + L
X X+1 x+2 x+3 x+4

Hudng dan giai
Diéu kién x ¢ {—l; —2:-3—4; O} . Ta bién doi phuong trinh thanh

1 1 1 1 1
—+ + + + =0
(x x+4) (x+1 x+3j X+2

2(X+2)+ 2(x+2) .\ 1 0
X2 +4x X2 +4x+3 x+2

1 1 1

& — +— +— =
X“+4X X" +4x+3 2(X°+4x+4)




Dt u = x* +4x, phuong trinh trd thanh E+ 1 + L =0

u u+3 2(u+4)

| _—25+/145
502 + 25U + 24 10
=N =0 .
2u(u+3)(u+4) u__25_a/145
10
X2 +4x = _251—0 145
Do dé6 .
X2 +4x = _251—0 v145

Tim dwoc tap nghiém cua phuong trinh la

_o 15+«/145__2+ 15*“/145-—2+ ,15—\/145__2_ ,15—4145
10 ' 10 10 ' 10 )

Dang 2. Phuong trinh ¢6 dang: X+ + 8,X+b, +....+Lern =A
X+C X+, X+C,

Phwong phap giai: Ta bién doi phwong trinh thanh:

d d d
a+——+a,+—2—+..+a,+——=A
X+C¢ X+cC, X+cC,

*Thi du 26. Giai phuong trinh: X+4+X_4 x+8 x-8_ 8

x—1 x+1 x-2 x+2 3

Hudéng dan giai
Bién d6i phuong trinh thanh:
5 -5 10 10 8

+ - + =——
X=1 X+1 x+2 x+2 3
10 40 8 ’

o = =
x2-1 x*-4 3
u=16

Dit u=x*(u#Lu+4;u>0) dan dén phuong trinh: 4u*-65u+16 =0 <
u=

Nl

Tim dwoc tap nghiém ctia phuong trinh la S = {—% =4, % ; 4} .

Dang 3. Phuong trinh c6 dang;:
mx nx

i) + =p
ax’ +hx+c  ax®+b,x+c




ax’ +hx+c  ax’+dx+c

0;
ax’ +b,x+c  ax’+d,x+c

ii)

ax2+b1x+c+ pX

iil) —; > =0.
ax“+b,x+c ax“+dx+c

Trong do: a, p, m,n #0
Phuong phap giai dang i:
Nhan xét x=0 khong phai la nghiém ctia phwong trinh.

Véi x#0, ta chia ca t& s8 va mau s6 cho x thi thu duoc:

a b

+
x+m+ P x+n+P
X X

=C.

2
bat t=x+5:>t2 =x2+k—2+2k22|k|+2k.
X X

Thay vao phuong trinh d€ quy vé phwong trinh bac 2 theo t.

Cac dang ii) va iii) giai hoan toan twong tur.

2X 13x
+ =
X —4x+1 3x*+2x+1
(Thi vao 16p 10 chuyén Qudc hoc Hué niam hoc 1996 - 1997)

*Thi du 27. Giai phuong trinh:

Hudéng dan giai

3 _dxs120 | <71

Diéu kién: , & 1
33X +2x+1#0 X # 5

Dé thay x = 0 khong phai 1a nghiém ctia phuwong trinh, do d6 chia chia t&t va mau ctia moi

phan thttc cho x ta duoc:

2 13
T+ 1=6.
X—4+= 3X+2+—
X X
1 2 13 t—E
Dit 3x+=—4=t khi d6 phuong trinh tr6 thanh: =+ == =6 < 2t° +7t-4=0<| 2
X t t+6
t=—4.
4
1 11 *=3
Véit== thi 3x+--4=><6x"-11x+4=0<
2 X 2 1
X==
2



Véi t =—4 thi 3x+£—4=—4<:>6x2+1=0 (loai)
X

Vay phuong trinh c6 nghiém: x = %, X= %

2
Dang 4. Phuong trinh c6 dang: x* + (%) =b véi a=0,x=-a.
X+

Phuong phap giai:
Dua vao hing déng thiic a® +b? =(a—b)’ +2ab.

Ta viét lai phwong trinh thanh:

ax ) NG x2 Y NG
(x——j +2a =bh +2a -b=0
X+a X+a X+a X+a
X2
Patt= uy vé phwong trinh bac 2.
¢ x+a quy vep g :
2
*Thi du 28. Giai phuong trinh: x> +—— =3 .
(x+1)

(Thi hoc sinh gidi huyén Phu Ninh 2013-2014)

Hudéng dan giai

biéu kién: x# -1

x Y x> N x?
PTe|x— | =3-2. = +2 -3=0
x+1 x+1 x+1 x+1

2

x> X’ ; 1-’_3:0 -
o +3 ~1|=0c| X"
x+1 x+1 x2
-1=0
x+1
X2
+) +3=0<x"+3x+3=0 (voly)
x+1
1+\/§
X T,
+) ~1=0ex"-x-1=0<
x+1 1-5
X, =———
2
Vay phuong trinh c6 2 nghiém x, =1+2\/g,x2 =¥




Cd6 nhiéu bai toan bac bon khdong mau muc viéc bién ddi va dat an phu dé giai phai

thuee sy linh hoat khong thé phan thanh dang cu thé, chung ta di dén mot s6 bai toan sau:

1 1 1 3

*Thi du 29. Giai phwong trinh: — +— +— = o
X°+5x+4 x°+11x+28 x°+17x+70 4x-2

Hudng dan giai

Ta co:
1 1 1 3
2 t 2 T2 -
X°+5X+4 X +11x+28 Xx°+17x+70 4x-2

1 1 1 3

=N + + = (*)
(X+D)(x+4) (x+4)(x+7) (x+7)(x+10) 4x-2

Tt suy ra diéu kién d€ phuwong trinh c6 nghia la: x #-1,-4;-7; —10;%

Khi do:
1/ 1 1 1/ 1 1 1/ 1 1 3
MNe| ——— |+ ————|+= — =
3\x+1 x+4) 3\ x+4 x+7) 3\ x+7 x+10) 4x-2
o ! 1 < x2+7x+12=0
Xx+1 x+10 4x-2
{x=—3
IS
X=-4.
Két hop vdi diéu kién ta c6 nghiém duy nhat x = -3.
*Thi du 30. Giai phwong trinh: % + % =15. .
X°  (x+1)

Hudéng dan giai

X#0
DK:{ .
X#=-1

Khi d6 phwong trinh da cho twong duwong voi:
2 2
1 1 15 (X+1)"+x°

—+ = ~————=15
xX* (x+1)? X?(x+1)°
2
<:>1+22x(x+21) 15 1 N 2 _15
X“(x+1) X(x+1) X(X+1)
Dat 1 =t khi d6 phwong trinh tré thanh:

X(x+1)




t=3

t?+2t-15=0<
t=-5

Véit=3ta co: =33 +3x-1=0< x=

—3+421
X(x+1) 6

5+./5

Véit=-5suy ra: =-5o5X° +5x+1=0< X =

X(x+1) 10
-3+ -5+
Phuong trinh da cho ¢6 bon nghiém x = 3_6\/ﬁ S X = 51_0\/5
4 2
*Thi du 31. Giai phuong trinh: w =3 .
X® +X° —X

Huéng dan giai

x#0
Ditukien: xX*+x°-xz20< ~1+5
X #
2
Chia chia ttr vd mau ctia phan thiec cho X* #0 ta dugc phuong trinh trong dwong:
x2+3+i2 1 1 1
i‘ =3.Dhitt=x—-=t?=xX"+5-2=>t*+5=x*+—+3
wil_ L X X X
X

t>+5

Khi d6, phuong trinh tré thanh: ol
+

=3ot?-3t+2=0<t=1hodct=2

+
Véit=1thi x—1:1<:>x2—x—1:0<:>x:¥.
X

Voit=2thi X—Lo2ex’—2x-1=0 X =1++/2.

X
+
Vay phuong trinh c6 bon nghiém la: x = 1_£/§ va x=1+2
x+1)  x+1 x—2Y
*Thi du 32. Giai phwong trinh: (j +— =12(J .
X—2 X—3 X—3

Huéng dan giai
X#2

Diéu kién: {
X#3




Khi d6, phuwong trinh da cho tré thanh:
u?+uv=12v* < u? +uv-12v¥ =0
u=3v

<:>(u—3v)(u+4v):0<:{
u=-4v

- +/
Voiu=3vtacs: ZFE-32X72 Loxe 16x419-0e x=0E V40
X — X—3 2
Véiu=-dvtacs: 2o 4X72 5 1241920 (WN)
X—2 Xx—3

Vay phuong trinh da cho c6 nghiém x=

8++/46
2

Dang 5. St dung phuwong phap danh gia dé giai phwong trinh chita phan thice

3 4 1

% Thi du 32. Giai phwong trinh: — -— =——
X+ X+3 X +3x+9 2Xx

Hudng dan giai
X*+Xx+3%0

Piéu kién: { x? +3x+9#0< x 0.
2x* %0

4 3
7T 3 =2
2X° X°+3Xx+9 X +Xx+3

*)
} ta co:

Véi diéu kién x # 0 phuong trinh da cho tuong duwong véi:

Trudc hét ta ching minh bat dang thc: a_ — > (a+b)
X Yy  X+y

a

Thét vay, 4p dung bat ddng thirc bu-nhi-a-c8p-xki cho hai bo s (\/x;\[y ) va ( v
X

((\/;)2 +(ﬁ)zj{(%f +(%Hz(a+b) :% 7> (i:b;

S

Dau “=" xay ra khi a_ b
Xy
Vay BDT (*) duoc chitng minh.

4 1 (2)? S (1+2)° 3

Ap dung BDT (*) ta c: =+ > =
b aumng O X24+3x+9  2x%2 X2 +3x+9 2X2+x*+3x+9 x*+x+3

2x° "




Do do6 phurong trinh nay c¢é nghiém khi va chi khi

+
12: . 2 <:>x2+3x+9:4x2<:>x:1_\/¢1_3
2X X°+3x+9 2
1

Vay phuong trinh da cho c6 hai nghiém x=

+13

2

* Thi du 33. Giai phwong trinh:

3(x—3)(x-VB) 4(x-1)(x—B

5(x—1)(x—\ﬁ)

+

(- B)-6) (B ) (6 -1)(6- 8]

=3Xx—-2 .

Hudng dan giai

bat f(x)=

3(X—J§)(X—J§) 4(x—1)(x—J§)

5(x—1)(x—x/§)

f(l)=a+b+c=2 a=
(\/5 =3a+\/§b+c=4<:> b=

)
(\/g):5a+\/§b+c:5 c=

Ta cd : f
f

Nl O N

Do d6 phuong trinh twong duong : 2

Vay phuong trinh c6 nghiém x = 3.

CHU DE 3.

1x2+5=3x—2<:>

BB A (B

f(x) la da thitc bac 2 nén cdé dang: ax? +bx + c=0 VX

(x-3)"=0=x=3

PHUONG TRINH CHUA AN TRONG DAU GIA TRI TUYET POI

A. Kién thitc cin nho

A
Dinh nghia vé gia tri tuyét déi : |A| = {

D¢ giai phuong trinh c6 chita an trong dau gia tri tuyét do6i can khir ddu gia tri tuyét
ddi. Ta can nho gia tri tuyét d6i cia mot bidu thitc bang chinh né néu né cé gia tri khong

am, bang s6 d6i ctia né néu nod co gia tri am. Do d6 dé bd ddu gia tri tuyét ddi ta phai xét

cac gia tri lam bi€u thirc &m hodc khong am.

B. M6t s6 vi du minh hoa

néu’ A>0

-A néu A<O0




*Thi du 33. Giai phuong trinh:

a) X’ —3|x|+2=0 b)‘x2—4x—]4:31 c)‘x2—2x+4:8x—x2—8 :

Huéng dan giai
a) Phuong trinh da cho twong duong véi phuong trinh |3 —3[x|+2=0
-1

s |x|—1 |x|—2 =0< .
=2

Phwong trinh c6 nghiém x€ -2, -1;1;2

b) Ta co:
, x> —4x-1=31 x> —4x-32=0
|x —4x—]4=31 = =
X* —4x-1=-31 X’ —4x+30=0
) x=8
Phuong trinh x>-4x-32=0 < (x-8)(x+4)=0< L(_ 4

Phuong trinh x>-4x+30=0 v nghiém

vi x2—-4x+30 =(x-2)2+26>0, Vx.

Vay nghiém cta phuwong trinh lax=8vax=-4.
c)Dox*-2x+4=(x-1)2+3>0, Vx nén
[X*—2x+4|=x*-2x+4 . Do d6 PT & x2-2x+4=8x—x*~8

X=3

&S xX2-5x+6=0 < x-3)(x-2)=0 < L(_z

Vay phuong trinh ¢ 2 nghiém x =2 va x =3.

*Thi du 34. Giai phwong trinh:
a)[2x-5-7[+9=21 b)[|2x~1]-4+8/-10=15. .

Hudng dan giai

|2x—5|-7=-12 2x—5/=—5 (loai)

a) PT & [2x-5-7|+9=21 &
|2x-5|-7=12 |2x-5|=19

2X—-5=-19 X =-—7
= .
2x—-5=19 X =12




b)PT « [[2x —1| —4|+8| = 25 @{

|2x—1—4|+8=-25
|2x—1-4|+8=25

|2x —1| — 4| = —33 (loai) [|2x—14—4_ 17
[2x —1]— 4| =17 =

2x-1=-21
=
2x-1=21

|2X—]4—4=17

X =-10
=
x=11

|

|2x -1 =-13 (loai)
2x -1 =21

c) [x+1+|x+2|+|2x+5| =10x.

*Thi du 35. Giai phwong trinh:
a) [x—3+[3x—6|—|5—-2x/=8 ;

d)

[5—3x|—|x—1
x—3+[3+2x

b) |X* —9|+|x* —25 =26 ;

Hudng dan giai

a) Lap bang xét gia tri tuyét ddi (hay bang pha dau GTTD):

X 2 2,5
[x—3 3-x I 3-x I 3-x 0 x-3
|3x — 6] 6-3x 0 3x -6 | 3x -6 | 3x-6
5—2x| 2x -5 | 2x -5 0 5-2x | 5-2x
Vé& trai 14 - 6x | Ox +2 | 4x-8 | 6x-14
Vay :+ Véix<2 thi 14 -6x=38 < x=1 (thdéa man)
+Vaoi 2<x<256 thi 0x+2=8 VOnghiém
+ V6i 2<X<3 thi 4x-8=8 < x=4 (loai)
+ Vi x>3 thi 6x-14=8 <« x=%(th()am€m)
Nghiém cua phuong trinh : x=1 va x= 3%
b) Lap bang xét GTTD :
X2 9 25
x> -9 9-x2 0 xX>-9 | xX>-9
|x? —25] 25 -x | 25-x> 0 x2-25




V& trai 34 - 2x2 0x>-16 | 2x* - 34

Véi x2<9; 34 -2x2=26 S =4 o x =12,
Véi 9 <x2<25; 0x2-16=26 VO nghiém
Véi x> 25 ; 2x2-34=26 < x2=30 < x =+ +/30.
Vay nghiém cta phuong trinhlax = £2vax =+ \/3:0 .
¢) Phuong trinh |X +1] +|2x + 5| +|3x + 2| =10x ¢6 v¢€ trai khong &m nén
10x20=>x20dodo x+1+2x+5+3x+2=10x < x=2.
Vay phuong trinh c6 nghiém x = 2.
d) Ditukiénx-3+[3+2x # 0.
Ban doc tu lap bang xét dau.
Phuong trinh trong duong
[Bx—5| - [x-1 -4[2x+3-4x+12=0 (*)

Xétx<-gTh‘1(*)<:>-3x+5+(x—1)+4(2x+3)—4x+12=0

& 2x =-28
& x =- 14 (Thoa man dk)

Xét—ng<1Th‘1(*)

&-3x+5+x-1-4(2x+3)-4x+12=0

& x= % (Thoa man dk)

Xétlsx<gTh‘1(*)

&-3x+5-(x-1)-4(2x+3)-4x+12=0
3 .

& x= s (loai)

Xét x > g Thi (*) & 3x = 5 — (x = 1) — 4(2x + 3) — 4x + 12 = 0

& x= % (Loai)

Vay phuong trinh c6 nghiém x e {— 14; %}

*Thi du 36. Giai phuong trinh: HSX —4)— 5‘ —|x+2|=1.




Hudéng dan giai

3x —4|-5=1+|x+2|
1) & |IBx—4|—-5=1+|x+2| &
3x —4|-5=—1—|x+2|
|3x —4|—|x+2|=6
|3x —4|+|x+2|=4

a) VOi [3x—4|—|x+2|=6 talap bang xét gia tri tuyét d6i :

X 5 4
3
3x — 4] 4-3x | 4-3x 0 3x-4
|X+2| -2-X 0 X+2 | X+2
V€ trai 6 —2x | —4x+2 | 2x — 6

Véi x <-2;

6-2x=6

< x = 0 (théa man).

Véi —2<x<% ; —4x+2=6 & x=-1 (thoaman)

4

Voi x 2 3 ; 2x-6=6 < x=6 (thdaman)

b) Vi [3x —4|+|x+2| = 4 1ap bang xét gia tri tuyét dai :

X 9 4

3

[3x — 4] 4-3x | 4-3x 0 3x-4
|x + 2| -2-x 0 X +2 | X +2
Vé& trai 2 —4x | -2x+6 | 4x -2

Voi x <-2; 2-4x=6 < x = -1 (khongthdéa man).

Véi —2<x<% ; —2x+6=4 <& x=1 (thoaman)
. 4 3 o~
Voi x > 3 ; 4x-2=4 & x=§ (thoa man)

Vay tap nghiém cta phuwong trinh la S = {—1; 0; 1 g X 6}

*Thi du 36. Giai phuwong trinh: | x+ 11206+ [x+2[2017=1]

(Trich dé thi hoc sinh gioi huyén Ba Vi nam hoc 2017-2018)

Huoéng dan giai



Dé thdy x = - 2 va x = - 1 1a nghiém cta phuong trinh.
*Xétx<-2:

Ta co: x + 1<-1 vax +2<0. Suy ra: Ix+11>1;Ix+21 >0

Do d6: | x+112016 >7 - x + 212017 >(

Vithé: | x + 11216+ [x +2]2017> ]

Vay vdi x < - 2 phuong trinh vo nghiém.

*Xét-2<x<-1:

Tacd:-1<x+1<0valO<x+2<l.Suyra:0< Ix+11<1;0<Ix+2l<1
Va Ix+ll=-x-1; Ix+2l =x+2

Vithé: Ix+11206< [x+1]; Ix+2127 < [x+2]

Vay: Ix+ 112000+ [x + 2207 < [x+1]| + [x+2|=-x-1+x+2=1
Do d6 véi -2 < x <-1 phuong trinh v6 nghiém.

* Xét: x > -1:

Tacé: x+1>0vax+2>1Suyra: Ix+t1l>0va Ix+2[1>1.
Vay: | x + 112006+ |x +2]2017 > ]

Do d6 véi x > -1 phuong trinh v6 nghiém.

Két luan: Tap nghiém ctia phwong trinh la: S= {—2; —1}

BAI TAP TONG HOP
Chu dé 1. Phuong trinh da thirc bac cao

Cau 1. (Dé HSG huyén Cim Giang 2015-2016)

Giai phuong trinh: (x2 + 2x)2 —2x* —4x =3

Cau 2. (Bé HSG huyén Gia Lic 2015-2016)

Giai phuong trinh:  2x* —7x* +9x* —=7x+2=0

Cau 3. (Dé HSG huyén Vii Quang 2018-2019)

Tim céc sO nguyén x thoa man phwong trinh: (3x—1)(4x—1)(6x—-1)(12x—-1) =330
Cau 4. (Dé HSG huyén Thanh Oai 2013-2014)

Giai phuong trinh: (x + 3)(x +4)(x + 5)(X +6) =24

Cau 5. (Trich dé chuyén Dak Nong 2019-2020)



Giai phuong trinh (x—2)"(x-1)(x—3)=12.

Cau 6.

(Trich dé chuyén Tdy Ninh 2019-2020)

Giai phuong trinh x* +x*-20=0

Cau 7.

(Trich dé chuyén Quang Tri 2019-2020)

Giai phwong trinh: x5 + (X3 —3)3 =3x°-9x*> -1

Cau 8.

(Trich dé chuyén Dong Nai 2018-2019)

Giai phuong trinh x* —9x° +24x* —27x+9=0 (xeR)

Cau 9.
Cau 10

Caull

Cau 12

Cau 13.

Cau 14.

Cau 15.

Cau 16.

Cau 17.

Cau 18.

Cau 19.

Cau 20.

Giai cdc phuong trinh: X* (x* —1)(x* +2)+1=0
. Giai phuong trinh (x +9)(x + 10)((x + 11) - 8x =0
(Tuyén sinh 16p 10 khoi THPT chuyén Todn — Tin DHSP Vinh ndm hoc 2002 —2003)
. Giai phuong trinh x*— 4x%—19x2 + 106x — 120 = 0.
(Thi vao I6p 10 THPT chuyén Tran Dai Nghia TP H6 Chi Minh niam hoc 2003 —2004)
. Giai phuwong trinh (x? + 3x +2)( x2+7x + 12) = 24.
(D@ thi tuyén vao l6p 10 chuyén DPHSPNN Ha N¢i ndam hoc 2004 —2005)
Gidi phuong trinh 6x°—29x*+ 27x3 + 27x2 - 29x + 6 =0
(Thi hoc sinh gi6i 16p 9 tinh Thanh Hoa ndam hoc 2005 — 2006)
Giai phuwong trinh (3x + 4)(x + 1)(6x + 7)2= 6.
(Tuyén sinh 16p 10 THPT chuyén DHSP Ha N§i ndam hoc 2006 — 2007)
Gidi phuong trinh (x2 - 2x)?+3x2-6x=-2.
(Thi hoc sinh gioi lop 9 huyén Thwong Tin Ha Tay nam hoc 2006 — 2007)
Giai phuong trinh (4x + 3)%(2x + 1)(x + 1) = 810.
(Tuyén sinh 16p 10 chuyén Tin Qudc hoc Hué nam hoc 2019 —2010)
Gidi phuong trinh x°+ 3x — 140 =0.
(D€ thi tuyén vao I6p 10 THPT chuyén Lam Son, Thanh Hoa nam hoc 2010 —2011)
Giai phuong trinh (x2 —~ 2x)2 +3(x—1)=x(2x-1).
(D€ thi tuyén vao I6p 10 THPT chuyén Quang Trung, Binh Phuéc nim hoc 2010 —2011)
Giai phuong trinh (2x° - x)2 +2x*—x-12=0.
( Thi tuyén sinh 16p 10 chuyén TP H6 Chi Minh ndm hoc 2010 —2011)
Giai phuong trinh (x* —4x+11)(x* —8x” +21)=35.

(D@ thi vao 16p 10 truomg THPT chuyén Nguyén Trii, Hai Duong nidm hoc 2012 —2013)



Cau 21. (Dé thi HSG huyén Thanh Thiy 2016-2017)

Giai phuong trinh: 5x° + 6x2 +12x + 8 =0

Cau 22. (Trich dé chuyén Phu Yén nam 2012-2013)

Giai phuong trinh: 1005—x ° + 1007 —x 4 2x-2012° =0

Chu dé 2. Phuong trinh phén thic
111
2008x+1 2009x+2 2010x+4 2011x+5

Cau 24. (Dé HSG qudn Bic Tir Lim 2018-2019)

Giai phrong trinh: x >-X x+5_x =6
x+1 x+1

Cau 25. (Chuyén Ba Ria Viing Tau nam 2019-2020)

Cau 23. Giai phuong trinh:

9x?

x-3°

Cau 26. (Trich dé chuyén Dic Lic niam 2018-2019)

=40

Giai phuong trinh Xx* +

15 (x-1)*+15x+3
X2—6x+4  x(X*-2x+4)

Giai phuong trinh:

Cau 27. (Trich dé chuyén Quan Nam nam 2015-2016)

Giai phuong trinh sau: 26 + 24 - 27 - 23 =0
X“-9 x°-11 x“-8 x°-12
Cau 28. (Trich Chuyén Hoa Binh ndm 2015-2016)
Giai phuong trinh: + t ¢ + 1
3x-1 2x+4 9x-2 5-4x
Cau 29. Giai cac phuwong trinh :
3 4 5 14
a) — ) 2 T3 2 ’
X“=5X+6 X —7Xx+12 X" —-6X+8 X —9x"+26x-24
1 1 1 19
b) — +— +ot— =—;
X“+3X+2 X°+5x+6 X“+39x+380 42
2 2 2 5
Q) — +— ot — =—.
X“=2X X" —6X+8 X“—-18x+80 12
2 2 2
Cau 30. Giai phuong trinh: X 4x+6+x 6X+12:(2X—5)—2X—24.
X—=2 X—-3 X" —5Xx+6
2X 13x
Cau 31. Gidi phwong trinh + =6

2x% —5X+3 2X2+X+3
(Thi vao 16p 10 chuyén Qudc hoc Hué niam hoc 1996 - 1997)



x3 3x?

(x-1)° X1
(D€ thi vao lop 10 THPT chuyén DHSP Ha N¢i ndm hoc 2000 —2001)
5
X? —4x+5
(D@ thi tuyén sinh vao 16p 10 Qudc hoc Hué" nam hoc 2002 — 2003)

Cau 32. Giai phuong trinh x°+ -2=0.

Cau 33. Giai phuong trinh -x*+4x-1=0.

Cau 34. Giai phuong trinh
1 1 1 1 1
> +— +— +— ==,
X —=5X+6 X -7x+12 Xx°-9x+20 x°-11x+30 8
(Khdo sdt chat lwong hoc sinh gioi Toan 8 huyén Thieong Tin Ha N§i nam hoc 2012 —2013).
X(x" ~56) 21x+22 »
4-7x  xX*+2

(D@ thi tuyén sinh vao 16p 10 THPT chuyén DHSP Ha N§i ndm hoc 2014 —2015)

Cau 35. Giai phurong trinh

x* X 2X
x—1 x+1 x2-1
(D@ thi hoc sinh gioi Toan 9 Huyén Thwong Tin Ha Ngi nam hoc 2014 —2015)
Cau 37. Giai phurong trinh iz +i— 2 >=2
X° x+1 (x+1)

(D@ thi chon dgi tuyén Todn 9 qudn Go Viap TP H6 Chi Minh nam hoc 2014 —2015)
x?—2x+1 N X?—2X+2 7
X?—2x+2 x°-2x+3 6
(Khdo sdt chat lwong hoc sinh gioi Toan 8 huyén Thieong Tin Ha Ngi nam hoc 2014 — 2015).

Cau 36. Gidi phuwong trinh

Cau 38. Giai phuwong trinh

Cau 39. Giai cac phuong trinh:

2
a) x>+ 25X > =11 . (Trich dé thivao 16p 10 chuyén Lam Son Thanh Héa 2013).
(x+5)
12x 3X

. —— =1. (Trich dé thivao I6p 10 chuyén Pai hoc Vinh 2010).
X +4X+2 X" +2X+2

X2

c) o) =3x% —6x—3(Trich dé thivao 1ép 10 chuyén PHSP Ha Ngi 2008).
X+
3 2
d) X+ -+ L
(x-1)° x-1

Cau 40. Giai cac phuong trinh: 1+ ! + ! + L + L
X X+1 x+2 x+3 x+4

Cau 41. Giai cac phuong trinh: X+4+ x~4_x+8_x-8 :—§.
x-1 x+1 x-2 x+2 3
X+1 X+6 X+2 X+5

X(x+2) XC+12x+35 X2+4x+3 X2+10x+24"

Cau 42. Giai cac phuong trinh:



4x 3x

Cau 43. Giai cac phuong trinh: 5 +— =1
4x°—=8x+7 4x"-10x+7

x2+x+1+ X2 +2x+2 X2 +3x+3 X2 +4x+4

Cau 44. Giai cac phuong trinh: 0.
x+1 X+2 X+3 X+4
A -5 y N X2 _12 2
Cau 45. Glai cac phuong trinh: > =3X" —6x-3.
(x+2)
2X 13x

Cau 46. Giai cac phuong trinh:

2 53 =
3X°=5x+2 3X +x+2

. . . x—2Y x+2Y x*—4
Cau 47. Giai cac phuong trinh: 20| —— | +5| —— | —20——=0.
X+1 x-1 X -1

Chu dé 3. Phuong trinh c6 ddu gia tri tuyét doi

Ciu 48. Gidi phuong trinh X~A(x-D(x+1)(x+2)=4

(Dé HSG huyén Vii Quang 2018-2019)
Cau 49. Giai phuong trinh |x|+|x+1+[x+2|=7 .
((DE thi vao 16p 10 chuyén, Qudc hoc Hué” nam hoc 1994 — 1995)
Cau 50. Giai phwong trinh ‘XZ —l‘+‘x2 —1‘ =3.
(Thi hoc sinh giéi I6p 9 TP H6 Chi Minh nam hoc 1994 — 1995)
Cau 51. Giai phuong trinh  |x|—|x—2|=2.
(Thi vao 16p 10 chuyén Lé Hong Phong TP H6 Chi Minh ndm hoc 1995- 1996)
Cau 52. Giai phuong trinh  (x—1)*+2|x-1-8=0.
(Thi hoc sinh gioi 16p 9 PT TP H6 Chi Minh ndm hoc 2001- 2002)
Cau 53. Giai phuong trinh |2x+5/=x* +3x 1.
(Thi vao lop 10 PT nang khieu DHQG TP H6 Chi Minh ndm hoc 2003- 2004)
Cau 54. Gidi phuong trinh |x +1]+|x -1 :1+‘X2 —1‘ :
(D@ thi tuyén sinh THPT chuyén DHQG Ha Ngi ndam 2004).

2006 2006

Cau 55. Giai phwong trinh [x—2005" +|x—2006] =1
(D@ thi hoc sinh gioi I6p 9 tinh Thanh Héa ndm hoc 2004 — 2005)
Cau 56. Tim x thoa [9x — 8|+ |7x — 6] + [5x — 4] +[3x — 2| + x = 0.

(Chuyén Ba Nang nim 2019-2020)

HUONG DAN GIAI



Cau 1.

(x2+2x) —2x2 ~4x =3 (X2 +2x) ~2(x* +2x)-3=0 (1)

Pit x> +2x=a , phuong trinh (1) tré thanh
a’*-2a-3=0

<(a+1)(a—3)=0

<a=-1hoaca=3

+Voia=-1,tacox* +2x=-1 & (x+172=0 & x=-1

+Voia=3,tacox? +2x=3

& x+2x-3=0

S x-1)(x+3)=0

< x=1hodacx=-3

Vay phuong trinh c6 tap nghiém la S = {-1;1;-3}

Cau 2.

Vi x = 0 khong la nghiém ctua phuong trinh nén x 0.

Chia hai v& ctia phwong trinh cho X* ta dwoc:

2(x2+i2j—7[x+1)+9:0
X X

Pat y:x+l thi y2—2=x2+i2 .
X X

Do d6 ta c6 phuong trinh:
2(y*=2)-7y+9=0
y-1=0

& 2y2-7y+5=0 < (y- 12y -5)=0
Y- 7y (y-1)2y-95) Q{zy—szo

1
*Véiy-1=0taco X+— -1=0 < x2-x+1 =0 vo nghiém vi
X

2
x2-x+ 1= (x—lj +§>O,‘v’x
2 4

X

*Vc’yi2y—5=0tac62.(x+1j -5=0<=2x2-5x+2=0
X
=2
&S 2x-1).(x-2)=0 1
X J—

2

Vay x =2 va x =% la nghiém ctia phuong trinh

Cau 3.



Ta c6: (3x—1)(4x—1)(6x—1)(12x—1) =330 <> (36x” —15x+1)(24x* —10x+1) =330
& 3(12x* ~5x)+1 ]| 2(12x ~5x)+1| =330
Dit: y=12x> —5x.
Ta c6: (3y+1)(2y+1) =330 < 6Y” +5y +1=330 <> 6y* +5y—329=0
< 6y* —42y+47y—-329=0<6y(y—7)+47(y-7)=0

y=17

<:>(y—7)(6y+47)0:{ 47
=%

VixeZ=yeZ,dodo y=7.
Ta co:
12x* —=bx =7 < 12x* =5x -7 =0 12x" —12x+ 7x—-7 =0 <12x(x-1)+7(x-1)=0

x=1
<:>(x—1)(12x+7)—0:{ —7
12
Do x e Z = x=1 théa man bai toan.

Cau 4.

(x+3)(x+6)(x+4)(x+5)=24 <:>(x2+9x+18)(x2+9x+20)=24 (1)
Dit x* +9x+19 = y phuwong trinh (1) tro thanh :
(y+1)(y-1)-24=0<y*-25=0<(y-5)(y+5)=0
c>(x2+9x+24)(x2+9x+14)=0

0

C>(X+2)(X+7)(X2 +9x+24)
0

C>(X+2)(X+7)(X2 +9x+24)
Chting to x* +9x+24 >0
Vay nghiém cta phrong trinh : x=-2;x=-7.
Cau 5.
PT bién doi thanh (x* —4x+4)(X* —4x+3)=12.

Djt t=x2—4x+4=(x-2)" >0, phuong trinh tré thanh

t=4(n)

t?—t-12=0 )
= t=-3(I)

x=0

Véi t =4, ta dwoc x2—4x+4:4<:>x2—4x=0c{ 4
X =



Vay phuong trinh da cho c6 hai nghiém x=0, x=4.

Cau 6.

Pit r=x,1>0, phuong trinh da cho tro thanh £ +1-20=0 (1)
A=b>—dac =81

Phwong trinh (1) c6 hai nghiém phan biét =4 (nhan); ¢ =-5 (loai)
Véi t=4 tim dwoc x =%2. Vay phueong trinh da cho c6 2 nghiém la x =2
Cau 7.

x° +(x3 —3)3 =3 -9’ -1 (xz)3 +(° —3)3 +1=3x*(x*-3)

bit: x¥*=a, x¥*-3=b

Ta c6 phwong trinh: a*+b*+1=3ab < (a+b) +1-3ab(a+b)—-3ab=0
& (a+b+1)[ (a+b)’ ~(a+b)+1|-3ab[(a+b)+1]=0

& (a+b+1)(a’+b’—ab—a-b+1)=0

+) @’ +b?—ab-a-b+1=0«(a-b)’ +(a-1)’ +(b-1)’=0=a=b=1
=x*=x-1=1 (VN)

) a+h+1=0= X" +x*-3+1=0 (x-1)(X’ +2x+2) =0 x=1.

Vay phuong trinh c6 nghiém x=1.
Cau 8.
Véix=0, (*)<=0x+9=0 (phuong trinh vd nghiém.
Véix # 0, chia 2 v€ ctia phwong trinh (*) cho x*

2

2
(")<:>x2-9x+24-z+i =0<:>(x+§j _9[X+§j+18:0
X

X X X
3 3 x+§—3=0
=N x+——3J[x+——6j:0<:> )5;
X x x+2-6=0
X

x=3+\E
x:3—\fg

Cau9. PTex? (x2 +1)(x2 —1)(x2 +2)+1= 0

x> —3x+3=0 (VN)
_X2—6X+3=0

<:>(x4+x2)(x“ +x? —2)+1:0

<:>(x4+x2)2—2(x4+x2)+1:0



<:>(x4+x2—1)2:0<:>x4+x2—1:0.

Giai phuong trinh trung phurong trén ta duoc tap nghiém cua PT la {\/ \Ez_l; \/ \Ez_l} .
Cau10.Paty=x+15 tacod (y-6)(y-5)(y-4)-8(y-15)=0

15" 39
< y(y*-15y+66)=0. Do y?>-15y+66= [y—;j +37 >0;Vy

=y=0 = x=-15. (Cach khac: bat x + 10 =y. Ban doc tu giai)

Cau 11. Bién d6i phwong trinh thanh (x — 2)(x - 3)(x —4)(x +5) =0

Tap nghiém: S={-5;2;3;4} .

Cau 12. Bién doi phuwong trinh thanh (x + 1)(x +2)(x + 3)(x + 4) = 24

S (2 +5x+4)(x2 +5x+6)=24.

Patx? +5x+5=t taco (t—-1)(t+1)=24< t?=5 < t= £5.

Xétvéit=5vat=-5 tatim duochainghiémlax=0 va x=-5.

Cau 13. Bién doi thanh (x + 1)(6x*— 35x>+ 62x* — 35x + 6) = 0.

Ta tim dwgc x =-11a 1 nghiém. V&i 6x*—35x3+ 62x> - 35x + 6 =0 do x=0khong la

nghiém nén chia hai vé& cho x? ta duoc:

6[x2+%j—35(x+lJ+62:0. Dat x+1:y thi x2+i2=y2—2
X X X X

Phwong trinh tré thanh 6(y?-2)-35y +62=0 < (2y-5)3y-10)=0

1 1
Thay y:X+; vao 2y —5=0 giaira ta tim dwoc x =2 hodcx = >
1, \ N 1
Thay y=x+; vao 3y —10=0 giaira ta tim dwoc x =3 hodacx = 3

Tap nghiém ctia phuwong trinh la S= {—1 ;% ;% 2, 3}.

Cau 14. Nhan (3x +4) v6i 2 ; (x + 1) v6i 6 va v€ phai vdi 12 ta dugc

(6x +8)(6x +6)(6x +7)2=72. Dat6x+7=y phuong trinh tro thanh

y+1)(y-1y?=72 © y*-y*-72=0 < (y>-9)(y*+8)=0 & y= % 3(doy?*+8>0, Vy). Giai
5

- A \ - A 2 \
tiép ta tim dugc nghiém x = —3 vax=-3.

Caul5. (C=2x)*+3x2-6x=-2 <& (X2=2x)>+3(x*—-2x) +2=0 .

Patx?-2x=ytacd y?*+3y+2=0 < (y+1)(y+2)=0 < y=-1hodcy=-2. Véi x> -2x
=-1 < (x-12=0 < x=1.



Véix?-2x=-2 < (x-12+1=0 vO nghiém.

Cau 16. (4x +3)’(2x +1)(x +1) =810 < [8(2x2 +3X)+9}(2X2 +3X+1) =810
Dat 2x2+ 3x =y phuong trinh tro thanh

By +9)(y+1)-810=0 < 8y?+17y -801=0 < (y-9)(8y +89)=0
*y-9=0ttcla 2x*+3x-9=0 < (x+3)(2x—-3)=0 < x=-3hodcx=15.

*8y + 89 =0 tirc la 16x2 + 24x + 89 = 0 vO nghiém vi 16x> +24x + 89 = (4x +3)2+80>0, V x.
Vay phuong trinh c6 hai nghiém x=-3 vax=1,5.

Ciich khdc: Bién ddi phuong trinh thanh (4x + 3)%(4x + 2)(4x + 4) = 6480. Dt
4x + 3 =y . (Ban doc tu giai tiép)
Caul7. x*+3x-140=0 < x®-5x2+5x? —25x +28x - 140=0

5)" 87
S (X=5)(x*+5x+28)=0 < x=5 dox2+5x+28=(x+§j +Z>O’ VX

Cau 18. (xz —2x)2 +3(x-1)=x(2x-1) < (x2 —2x)2 —2(x2 —2x)—3:0

bat x2 - 2x =y phuong trinh thanh y?-2y-3=0 < (y-3)(y+1)=0

Thay y = x> - 2x vao ta c6 tap nghiém cta phuwong trinh 1a S= {-1,1;3}.

Cau 19. Ddt 2x? —x =u phuong trinh trd thanh :

u?+u-12=0 < (u-3)(u+4)=0 © u-3=0hodcu+4=0.
*u-3=0tacd2xX*-x-3=0 < (x+1)(2x-3)=0 & x=-1hoacx=1,5.
*u+td4=0taco2-x+4 =0V6nghiémv‘12x2—x+4=Z[X—%j:%l>0,Vx.Véyph1r0ngtr‘mhcé
hai nghiém x=-1vax=1,5.

Cau 20, (X ~4x+11)(x* ~8x*+21) =36 & [(x-2)"+7 ]| (x* ~4) +5|-35

(x=2)"20,vx va (x~4) 20,vx nén v& trai khong nho hon 35.

(x-2? =0
(x2—4)2:0

Cau?2l.Tacd: 53+ 6x2+12x+8=0

Ta suy ra & X=2.Vay nghiém cta phuong trinh la x =2.

<=> 43+ (3 +3.x22+322x+2%) =0
<= (x+ 2P =-4x3
<=>x+2=- 3/4_ X

<=1+ 4)x=-2



Vay pt da cho cd nghiém duy nhat x =
Yy P gnie y 1+ﬁ

2
1+§ﬁ

Cau 22. bat X =1005—x;Y =1007 — x;Z =2x-2012

<= X =

Dé chitng minh véi: X + Y+ Z=0thi: X*+Y®+27°=3XYZ
Phuong trinh da cho tré thanh:
x =1005

3(1005— x)(1007 — x)(2x - 2012)=0 < | x =1006 .
x =1007
Vay phuong trinh da cho c6 3 nghiém x = 1005, x = 1006, x = 1007.

Chu dé 2. Phuong trinh phén thic
1 2 4 5

2008" 2009’ 2010° 2011
Khi d6 phuwong trinh da cho twong duong.

Cau 23. DK: x#—

1 1 1 1
2008x+1  2011x+5  2010x+4 ' 2009x+2
- 4019x +6 _ 4019x +6
(2008x +1)(2011x +5)  (2009x +2)(2010x + 4)
I 4019x+6=0
= 1 B 1
| (2008x+1)(2011x+5)  (2009x +2)(2010x +4)
- 6
= 4019
| (2009 + 2)(2010x + 4) — (2008x +1)(2011x + 5) = 0
.6 6
4019 4019
<| 4019x+6=0 <| x=-1
2x* +5x+3=0 (3
2

6 3
Vay phuwong trinh c6 ba nghiém: x=——— x=-1LX=——.
y p & ghie 4019 5

X+1

, 5-Xx 5-X) B5Xx—Xx’+Xx’+X+5-x
Tacd: a+b=x| — [+]| x+ = =5
X+1 X+1 X+1

Cau 24. DKXD : x=-1. Dat X(S—_ija ; X+—X=b




[(a=2
. , [ab=6 b=3
Ma ab = 6 Do dod &
a+b=5 a=3
| (b=2
Véia=2b=3th x¥*-3x+2=0<Xx=1 hojc x = 2
Véia =3 b =2 thi X*-2x+3=0 (PT vd nghiém)
Cau 25.
Ta co:
2 2 2 2 \? 2
X2 42 2:40¢»(x+i9ij-ﬁx ~40=0| 2= | -6.2—--40=0
X—3 x-3 X-3 X-3 X-3
2 t=10
Datt= 3 ta co phwong trinh t2 — 6t -40 =0 < (=4
2
t=10= 3=1O<::>x2—10x+30=0 vO nghiém
X_
2 ) X=2
t=-A4= =4S X +4x-12=-0<
X-3 X=-6
Vay tap nghiém ctua phuwong trinh la S= -2;6
Cau 26.
biéu kién: x¢0;x¢3+\/§;x¢3—\/§(*).
1 1 1

Phuong trinh bién d6i thanh:

X2 —6x+4 X2—2x+4 15x

el 1 14
x+7 6 x+--2 15
X X
. 4
Dit x+—=t (t£2;t=6).
X
t=—4
PT (1) tro thanh: —— - —— =% | ="
t-6 t-2 15 |t=12
Véi t=—4 tacd X+ﬂ=—4<:>X=—2 thoa man (*).
X
X=6-+442
Vo6i t=12 ta co X+£:12<:) V2 thoa man (¥).
X X=6—42
Cau 27.
Diéu kién: X # +3:X # +/11; X # 22 x = +32
pt < 6 -1+ 4 -1+1- l +1— 3 0

x2—9 x2-11 x2—8 x2 -12 -



2 2 2 2
152 X +152 X _152 X _152 X _ 0 e 15— x2)( 21 . 21 B 21 - 21 )= 0
Xx“-9 x°-11 x°-8 x°-12 Xx“-9 x°-11 x°-8 x°-12
<15-x%=0 (1) hoic 21 + 21 - 21 - 21 =0(2)
Xx“-9 x“-11 x°-8 x°-12
Giai (1) ta duge x =+4/15
(2) = @2 20— ) =0 X =110
XT—20x“+99 x"-20x“+96
Két luan phwong trinh ¢6 nghiém: x =15:x =15 ; x =/10:x = /10
Cau 28. ’E)K:x;:el,x;:e—Z,x;tg,x;tE
3 9 4
, 5x+3 5x+3
Ta co pt: =
(Bx-1)(2x+4) (9x—-2)(5-4x)
F 4 3
X=— X=—=
<=> 5 <=> 5
| (3x—1)(2x+4) = (9x—2)(5-4X) 6X* +12x —2x —4 = —36%° + 45x +8x —10
i 3
X=——(TM
5( )
6
<=>|x==(TM)
7
1
x==(TM
i 6( )
Vay phuong trinh da cé c6 3 nghiém phan biét nhuw trén.
Cau 29. a) Diéu kién : x #2; x #3; x #4; Phan tich cac mau thanh nhan t& ta c6
3 4 5 14
(X=2)(x=3) (x=3)(x=4) (x=2)(x-4) (x=2)(x-3)(x—-4)
Quy dong va khtr mau duoc phuong trinh
3(x —4) —4(x —2) = 5(x — 3) + 14
& 3x—-12-4x +8 =6x—- 15+14 < x=-0,5 thda man BDKXD.
b) DPKXD : x ¢{-1,-2;-3;...;—19;-20} .
NRAD xét: véi N thi 1 (x+n+l)—-(x+n) 1 1
. (S = = —
anxetvolh 1(x+n)(x+n+1) (X+n)(x+n+1) x+n x+n+l
1 1 1 19
Bién doéi ph trinh da cho thanh : + +ot =—
1en ot phtrong trinh €a cho tha X+D(x+2) (X+2)(x+3) (x+19)(x+20) 42
1 1 1 1 1 1 19
- + - +.t - =—
X+1 X+2 x+2 x+3 X+19 x+20 42
11 19

ST w2 Quy ddng va khtr mau duwoc phwong trinh



x2+21x-22=0 < (x-1)(x+22) =0 < { théa man DKXD

) DKXD: x ¢ {0;2; 4;6;8;10}

Nhan xét: voin € N ta co
2 _(X+nm)-(x+n-2) 1 1
(X+n)(x+n-=-2) (X+n)(x+n-2) X+n-2 XxX+n

Bién d6i phuwong trinh da cho thanh :

2 2 2 5
+ +oit—— =

X(x=2) (x-2)(x—4) (x-8)(x-10) 12

1 1 1 1 1 1 5 1 1 5
S ———+—————+..+ —_—— & ——=—

X—2 X X-4 x-2 x-10 x-8 12 x-10 x 12
Quy dong va khtr mau duwoc phwong trinh x2—10x =24 =0

x=12 .

< x-12)(x+2) =0 < { thoa man DKXD.

Cau 30. Ta c6 thé van dung cac budc dé giai. Néu quy dong mau ngay sé xuat hién cac da
thiec bac ba, viéc thuc hién sé dai .Tuy nhién c6 phuong phép kha sang tao va ngan gon

nhu sau :
*PKXD:x # 2;x #3.  Bién d6i phuong trinh thanh :

2 2 2
(x 4x+4)+2+(x 6x+9)+3=(2X_5) X" —24

X—2 X—3 _(x—2)(x—3)
2 3 x> 24
= (X_2)+E+(X_3)+X_—3:(2X_5)_m

- 2 . 3 . x-24
Xx-2 x-3 (x-2)(x-3)

Quy dong va khtt mau duwgc phuong trinh X2+ 5x —36=0

< (x+9)(x-4)=0 < x=-9hoacx=4 thdéa man DKXD.

Cau 31. DKXD : 2x2—5x +3= (x = 1)(2x-3) # Okhix #1 vax #1,5
3

1) 23
2x2+x+3= 2(X+Zj +—>0,Vx. Do x =0 khong la nghiém ctia phuong trinh , dat 2x + %
2 13

2 13
=t :PT & 3+ 30 & —+="=6 DKXD t=5vat=-1.
2X -5+ 2x+1+" t-5 t+1
X X

t=1
& 6t* -39t +33=0 < (t-1)(6t—33) :Oc{t_s .



3
vt 2% —x+3=0. @
Ta co 3 11 5
by 3 _ 1 4x2 —11x+6=0.  (2)
X

1) 23
(1) vo nghiém vi 2x2-x+3 = Z(X—Zj +E>O,VX

(2) © (x-2)(4x-3)=0 < x=2hoacx = % thoa man DKXD.

3

&

Cau32. Tk (a+b)*=a®+b*+3ab(a+b) = a*+b’*= (a+b)’>-3ab(a+b)
Ap dung d¢ giai phuong trinh. Ta c6 DPKXD : x = 1

3 2
PT < x+L —3X. X X+ X +3X -2=0
Xx-1 x-1 x-1) x-1

x2 Y x2 Y x> x?
= -3 +3 -1-1=0. bat y= ta co
x-1 x-1 x-1 x-1

V-3y2+3y—1-1=0 < (y-1P=1 < y=2.

2

Vay phuong trinh cé hai nghiém lax=2; x =

Hay la =2 = xX2=2x-2 & x2-2x+2 =0

x-1

Phwong trinh da cho vd nghiém vi x?-2x+ 2 = (x-1)2+1>0 VX
Cau 33. DKXD: x € R dox?—4x+5=(x-2)2+1 #0; VX
batx?-4x+5=ythiy 2 1va —x?+4x—-1=-y +4 . Phuong trinh thanh

S yih=0 & 5_yredy—0 o (y_5)y+1)=0 |V
y e Y y =1 (loai)

*X2—4x+5=5 < x(x-4)=0 < x=0hodcx=4. Tap nghiém S = {0; 4} .
Cau 34. DPKXD x ¢ {2;3;4;5;6}

= + L + 1 + 1
xX=-2)(x-3) (x-3)(x-4) (x—-4)(x-5) (x-5)(x-6)
1 1 1 1 1 1 1 1 1
- + - + - + - ==
X—3 X-2 X-4 x-3 X-5 x-4 x-6 x-5 8
1 1 1
&S —— == = xX>-8x-20=0 < (x+2)(x-10)=0
X—-6 XxXx-2 8
< x=-2hodcx=10. Tap nghiém S = {-2;10}.

PT

1
8

Cau 35. bKXD : X ;t; vax® = —2.

X(X2—56)_21x+22_4 o x(x* ~56) 6.q 2MX+22

— 1 54
4-7x x34+2 4-7x x3+2



X*—B56x—20+35x X°+2-21x-22

+ 0
<~ 4-7x x%+2
& (x3—21x—20)[ ., 31 j:o
4-7x X°+2

*Xétx?-21x-20=0 < (x+1)(x=5)(x +4) =0 ta tim dwoc :
x=-—4;x=-1; x=5thdéa man BKXD.
, 1 1 VPN
* Xét +— =0 bién do6i thanh x*-7x+6=0
4-7xX X°+2

< (x-1)(x=2)(x+3)=0 tatim dwgc x=-3;x=1; x=2 thdéa man BKXD.

Vay tap nghiém ctia phuong trinhla S= {-4;-3;-1;1; 2; 5} .
Cau36.DKXD: x = t1.

X2 Xt 2
x-1 x+1 x°-1

= X}(x+1)-x}(x-1)=2x < 2x>-2x=0

< 2x(x-1)=0 < x=0hodacx=1. Loai x=1.
< Tap nghiém S = {0} ..

Cau37.DKXD: x#0 vax=-1.

1 3 2 1 3 2
Sto o2 o plEl
X© x+1 (x+1) X X+1 (x+1)
1-x2  x*-x (L-x)|[ (@+%)°+xX° |
= = ; & > > =0
X (x+1) X“(x+1)

1-x=0
V6i Xx#0 vax = —1thi (-X)[(+X)°+X’|=0 < LX) 4 0
+X)*+ X =

*Vdix—-1=0 < x=1thda man DKXD.

1
*Voi (1+x)P+x3=0 & (1+xP=-x* < 1+x=-x & x= ) thoa man BKXD.
Pay - A \ 1
Tap nghiém la S = {—5;1}.

Cau 38. bBKXD: ¥xeR

-1 7
Patx?-2x+2=t>0 phuong trinh tré thanh tT +ﬁ =5
+

= 52-7t-6=0 < (t-2)(5t+3)=0 & t=2(dot>0)
Hay x2-2x+2=2 & x*-2x=0 © x(x-2)=0 < x=0hdcx=2.

Tap nghiém la S= {0;2} .



Cau 39. a) Piéu kién x=-5

2 2 2 \? 2
Ta viét lai phuong trinh thanh [x—ij A0 e[ X 42X 1m0, pat
X+5 X+5 X+5 X+5
2 =
t =—_ thi phuong trinh ¢6 dang t? +10t—11=0 <
X+5 t=-11
. 2 + . 2
NGU t=1ta 0o X —1esx®x-5-0ex=2EV2L &y to 110 X _ g
X+5 2 X+5

&> x* +11x+55=0 phuong trinh v6 nghiém.
b) Bé y rang néu x la nghiém thi x =0 nén ta chia ca tir s6 va mau sb vé trai cho x thi thu

duoc: 12 ___ 3 > =1.batt= X+z+2 thi phuong trinh tr¢ thanh:
X+4+— X+2+— X
X X
t=1
2 1ot - 36t 42— Tt+6=0c :
t+2 t t=6

Véi t =1 ta co: x+z+2=1<:>t2+t+2=0 vO nghiém. Véi t =6 ta co:
X

x+g+2=6<:>x2—4x+2=0<:>x=24_rﬁ.
X

C) [LZ—(XJFZ)j2 —(2x—1)2 =Oc>(iz+x—3)(iz—3x—lj:0.

X+

—3+./3

Giai 2 phuong trinh ta thu dugc cac nghiém 1a x = +/6;x = 3

d) St dung HDT a® +b° =(a+b)’ —3ab(a+b) taviét lai phuong trinh thanh:

3 2 3 2 2
x> 3+3X —2:O<:>[x+i} -3 X (X+ X j+ 3 —-2=0 hay
(x—l) x-1 x—-1 x—-1 Xx-1) x-1

x2 Y x2 ) 3x? x? ’ NG
( J —3[ 1] + 1—2:O<:>( . j =l 1—1:1<:> x*—2x+2=0.Suyra
X— X — X— X— X—

phuong trinh da cho v6 nghiém.
Cau 40. Bidu kién x ¢ {~1,—2;-3;—4;0} . Ta bién d6i phuong trinh thanh



(1+ 1 j+( 1,1 }L 1 =O<:>2(X+2) 2(x+2) L1

X X+4 X+1 X+3) x+2 X2 +4X X2 +4X+3 X+2

21 +— L +— 1 =0. bit u = x*+4x, phuong trinh tré thanh
X“+4X X" +4x+3 2(X°+4x+4)
u_—25+\/145
1 1 1 5u? + 25U + 24 10
—+ + =0 < =0 .
u u+3 2(u+4) 2u(u+3)(u+4) —25_./145
Uu=s—-—"—
10
X2+4X=L ‘145
Do d6 10 Tim duoc tap nghiém ciia phuong trinh 1a
2 dx = —25—x/145

{ o f15+ 145 ’15+ 145 ’15 145 f15 145 }
40 8

Cau 41. Bién d6i phuong trinh thanh + ——<:>2——2—:——.
x—1 x+1 x+2 x+2 3 x-1 x-4 3

bat u=x* (u #lLu=4u> 0) dan dén phuong trinh

u=16
4u® -65U+16=0 < U 1. bTim dugc tap nghiém cia phuong trinh 1a S = {—%;—4;%;4} .
4
Cau 42. Biéu kién x ¢ {~7;—6;-5;—4;—3;—2;—1,0} . Bién dbi phuong trinh thanh
X+1 X+6 B X+2 X+5

x(x+2)  (x+5)(x+7)  (x+1)(x+3)  (x+4)(x+6)

x+1(1 1 ) x+6( 1 1 j x+2( 1 1 ) x+5( 1 1 j
e + - = - + -

2 \X X+2 2 X+5 x+7 2 X+1 x+3 X X+4 X+6

1 1 1 1 1 1 1 1
— + + + +
x x+2 X+5 x+7 X+1 X+3 X+4 X+6

1 1 1 1 1 1 1
—+ + = + + +
X X+ J (x+2 x+5j (x+1 x+6xj (x+3 x+4j

1 1 1
= (2X+7 =0
x +7 NG +7x+10 NG +7x+6 X2 +7x+12

i
R

x? +7x x? +7x+10 x? +7x+6 X2 +7x+12

f=—

Il

=0(%)



Dit u = x* +7x thi phuong trinh (*) c6 dang

1+ ! + ! + ! =0 11 + t 1 =0 < u*+18u+90=0.
u u+10 u+6 u+12 u u+6 u+10 u+12

Mt khac u?+18u+90=(u +9)2 +9>0 véi moi u. Do doé phuong trinh (*) v nghiém.

Vay phuong trinh da cho c6 nghiém duy nhat x = —% .

Cau 43. Biéu kién x ¢ {—4;-3;-2;—-1} . Bién d6i phuong trinh thanh

1 2 3 4 1 4 2 3
+ - - =0 - + - =0
X+1 X+2 X+3 x+4 X+1 x+4 X+2 X+3

x=0
3 1
S X = +— =0 3 1 .
X°+5Xx+4 X +5x+6 5 +— =0(*)
X°+5X+4 X°+5X+6
< 2 ) . o e 3 1 1 . ., .
bat u=x"+5x thi phuong trinh (*) tré thanh —— +—=0<u=-=.Tu dotacod
u+4 u+6 2

5+./3

2X° +10x+11=0< x = >

.—5—@.—5+ﬁ}
= .

Vay tap nghi¢ém cta phuong trinh da cho la S = {O >

Cau 44. Do x=0 khong la nghiém cta phuong trinh nén chia ca tir va mau cua mdi phan thic & vé

tréi ctia phuong trinh cho X, roi dat y = 4x+ ! ta duoc
X

4,8

y—-8 y-10

Phuong trinh trén c6 2 nghiém y =16,y =9.

Voi y =9 thi 4X+Z =9 < 4x* —9x+7 =0. Phuong trinh ndy vo nghiém.
X

Véi y =16 thi 4X+Z =16 < 4x* —16x+7 =0. Phuong trinh nay c6 hai nghiém x, :%;XZ zg.
X

Vay phuong trinh da cho c6 tap nghiém la S = {%,g} .

Cau 45. Piéu kién x = —2 . Khir mau thie ta duoc phuong trinh trong dwong:
3x" +6x° —16X° —36x—12 =0 <> 3x" +6xX(X* —6)-16x* ~12=0.
dat t =x*—6 thi t* =x* —12x*+36, suy ra 3x* =3t>+36x* —108, PT trén thanh



3t? +6xt+20t =0 <>t (3t +6x+20)=0<>t =0 hogc 3t=—6x—20.Vsi t=0 thi x*~6=0, suy
ra X =++/6 (thoa man dk). Vé&i 3t =—6x—20 ta cd 3x* —18=—-6x—20 hay 3x* +6x+2=0 suy ra

—3+ \/_ (thoa man dk). Vay tap nghiém caa PT(4) 14 S = { 3;J§;—J5; _3;\/§;J§}.

Cau 46. Dit t =3x*+2 PT(5) tro thanh

2X 13X 6 BK: t#5xt-X.
t—-5x t+Xx

Khir mau thire ta duoc PT twong duong

2t —13tx+11x* =0 < (t—x) (2t —11x) =0
< 11 .
<t=x hoac t= EX (théa man BK)

Véi t =X thi 3x* +2 = x <> 3x* —x+2 =0 phuong trinh vd nghiém.
Véi t=1—1x thi 3x2+2=1—1x<:>6x—11x+2=0<:>x=l hoac x=ﬂ.
2 2 2 3
114
Vay tap nghiém cua PT(5) la {E 5} .

Cau 47. biéu kién x = +1.

X—2 X+2

Pat =y =z, PT c6 dang: 20y? +52° —20yz =0 < 5(2y—~2z)’ =02y =2
X+1 x-1
Dandén 2. 572 X2 o(x_2)(x-1) = (x+2)(x+1)
x+1 x-1
S22 —6X+4=X+3X+2 X —x+2=0 <X 9+Vr_f1 0iC X = ;ﬁg(ﬂmanﬁnd@u

kién).

Vay tap nghiém cua PT(2) |a{

9—ﬁ_9+ﬁ}
.

2

Chu dé 3. Phuong trinh c6 ddu gia tri tuyét doi
Cau 48.
— Xét X <2 ta c6 phuong trinh: —(x—2)(x-1)(x+1)(x+2)=4 < —(x’ —4)(x2 ~1)=4

2
< x*-5x? +8=0c>(x2 —gj +£:0, (vO nghiém).

- Xét x> 2 ta c6 phuong trinh: (x—2)(x— 1)(X+1)(x+2)=4<::>(x2—4)(X2 —1)=4



X2 :0 X=0
<:>x4—5x2:0<:>x2(x2—5):0<:> N .
x*=5 x=+/5
K&t hop véi diéu kién x> 2 ta dugc nghiém ctia phuong trinh 1a x=+/5.
Cau 49. Lap bang xét GTTD rdi xét cac khoang :
*Néux <—2thiPT & —x-Xx-1-x-2=7 & x= —%

*Néu -2 < Xx<-1thiPT & —x—-Xx-1+x+2=7 < x =-6 (loai)
*Néu—-1<x< 0 thiPT & —x+x+1+x+2=7 < x =4 (loai)

*Néux >0thiPT & x+x+1+x+2=7 @x:%.

X 10 4
Phuong trinh ¢6 hai nghiém la x = 3 vax = 3

Cau 50. ‘Xz—l‘+‘x2—4‘: ‘xz—l‘+‘4_x2‘ Sy2 1 +4_x2=3

—2<x<2
Déu “=” xdy ra < (xX° -)(4-x*)20c 1<x* <4 < 1<X[<2 < {[x 21
x<-1
1<x<2 )
. Nghiém phuong trinh 1a 1<x<2 ; -2<x<-1
-2<x<-1

Cau 51. Lap bang xét GTTD rdi xét cac khoang :
*V6i X<0 phuong trinh thanh —x -2+ x=2 < 0x=4 vod nghiém.
*V6i 0<X<2 phuong trinh thanh x —2+x=2 < x=2 (nhan)
*\/6i x>2 phuong trinh thanh x —X+2=2 < Ox+2 =2 vdsd nghiém.
Vay nghiém cua phuong trinh 1a x >2
Cau 52. baty = |x—1] thiy > 0. Phuong trinh tr¢ thanh :
V+2y-8=0 < (y-2)(y+4) =0 < y=2 hoic y=—4 (loai).
X-1=2 x=3
Xx-1=-2 < {
Nghiém ctia phuong trinh lax =3 va x =-1.
Cau53.* Néu x >-2,5 thi |2x +5| = 2x+5 khi dy 2x+5=x+3x—1

Viyy=2 < |x-1 =2 < {
x=-1

& X+x-6=0 < (X+3)(x—2)=0 < x=-3hoacx=2. Loai x=—3
*Néu x <—-2,5 thi [2x+5/=-2x -5 khi dy -2x-5=x"+3x -1

o X2+5x+4 =0 & (x+4)(x+1)=0 < x=-4hodcx=—1. Loai x=—1.
Nghiém cua phuong trinh la x =2 vax=—4.

Cau 54. Taco |ab| =|a].|b| nén

et =L s eg-peg-pege1-0



x+1-1=0 (1)

< (x+3-1)(x-4-1)= OQBX—]J—l:O @)

x=0
X=2

*(1)c>x+1:il<:>{x ;(2)@x—1:11@{

Tap nghiém cua phwong trinh 1a S = {—2;0; 2}

CAu 55. * Khi x = 2005 ; x = 2006 thi vé trai va vé phai déu cing sé tri 1al. Do d6 x = 2005
va x = 2006 la nghiém cua phuong trinh.

*V/6i x < 2005 thi |x —2005| >0 va |x—2006|>1

2006 2006

Do do |X — 2005| + |X — 2006| >1 = phuong trinh v6 nghiém.

*V/6i x > 2006 thi [x — 2005 >1 va |x—2006| >0

2006 2006

Do d6 |[x—2005" +|x—2006|"~ >1 = phuong trinh v6 nghiém.

*VGi 2005 <x<2006thi 0<x—2005<1va —1<x-2006<0

2006 2006

= |x—2005"" <|x~2005/=x ~2005 va |x—2006"" <|x~2006|=2006-x

2006 2006

= [x-2008"" +|x—2006] " <x-2005+2006-X=1 => phuong trinh v6 nghiém.
Vay nghiém cua phuong trinh 1a x = 2005 va x = 2006.

Cau 56.

Tt dé bai suy rax <0

Suyra9x -8<0; 7x-6<0;5x -4 <0; 3x-2<0

Phwong trinh da cho tro thanh —9X+8—-7X+6—-5X+4—-3x+2+x=0

< -23x +20=0. Két luan pt vd nghiém



