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“Non song Viét Nam co tré nén twoi dep hay khong, dan toc Viét Nam co budc toi dai vinh
quang dé sanh vai véi cac cwong quoc nam chau dwoc hay khong, chinh la nho mét phan lén ¢
cong hoc tdp cua cac em”

(Trich thw Chii tich Ho Chi Minh).

Téi yéu chuyén cé nwdc toi,
Vira nhan hdu lai tuyét voi sdu xa,
Thwong ngwoi roi mdi thwong ta,
Yéu nhau du mdy cdch xa ciing tim.
(Chuyén cé nwée minh — Lam Thi My Da; 1979)
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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH
LY THUYET ST DUNG BIEN AT TUUNG DUONG, NANG CAQ LUY THUA (PHAN 1)

TRUNG POAN PHAM VAN XAO - QUAN POAN BQ BINH

Trong chuong trinh Toan hoc phé thong nude ta, cu thé 1a chuong trinh Pai so SO cap, phuong trinh va bat
phuong trinh 1a mét n6i dung quan trong, phd bién trén nhiéu dang toan xuyén sudt cac cép hoc, ciing 1a bd phan
thuong thay trong cac ky thi kiém tra chat lugng hoc ky, thi tuyen sinh 16p 10 THPT, thi hoc sinh giéi mén Toéan
cac cap va ky thi tuyén sinh DPai hoc — Cao dang v6i hinh thirc hét sirc phong phu, da dang. Méc du day la mot de
tai quen thudc, chinh thong nhung khong vi thé ma giam di phan tha vi, nhleu bai toan co ban ting dan dén muc
kho tham chi rat kho, voi cac bién ddi dep Kkét hop nhiéu kién thuc, ky nang van lam khé nhiéu ban hoc sinh THCS,
THPT. Ngoai phuong trinh dai s6 bac cao, phuong trinh phan thirc hitu ty thi phuwong trinh chira cin (con goi 1a
phuong trinh v6 ty) dang dugce dong dao cac ban hoc sinh, cac thdy c6 gido va cac chuyén gia Toan phd thong quan
tam siu sac. Chuong trinh Toan Dai s6 16p 9 THCS budc dau gidi thiéu cac phép toan vdi can thire, ké tir d6 can
thirc xuat hién hau hét trong cac van dé dai sb, hinh hoc, luong gidc va xuyén subt chuong trinh Toan THPT. Sy da
dang vé hinh thirc ctia 16p bai toan can thirc dat ra yéu cau cép thiét 1a 1am thé nao dé don gian hoa, thuc té cac
phuong phép giai, k§ ning, meo muc d hinh thanh, di vao hé thdng. V& co ban dé 1am viéc véi 16p phuong trinh,
bat phuong trinh vo ty ching ta vu tién khir hodc giam cac can thirc phtic tap cta bai toan. Phép sir dung bién doi
tuong duong — nang cao 1ty thira la mdt phuong thirc co ban nhét, don gian nhat nhim muc dich d6. Trong chuyén
dé nay tac gia chu yéu dé cip t6i mot 10p cac phuong trinh, bat phuong trinh chira mét cin thirc, tir mirc do don
gian nhat t6i phtic tap nhét, danh cho cac ban hoc sinh budc dau lam quen v6i dang toan thu vi ndy, tuy nhién van
doi hoi tu duy logic, ti mi va chinh xac. Tai liéu nhé dugc viét theo trinh tu kién thirc tdng dan, phu hop véi céc ban
hoc sinh THCS (16p 9) 6n thi vao 1é6p 10 THPT, cac ban hoc sinh THPT thi hoc sinh gi6i Toan cac cip va luyén thi
vao hé dai hoc, cao déng, cao hon Ia tai liéu tham khao danh cho cac thﬁy c6 gido va céac ban yéu Toan khac.

I. KIEN THUC - KY NANG CHUAN BI
1. K§ ning nhan, chia da thirc, phan tich da thirc thanh nhan tir, bién d6i phan thic dai s6 va can thirc.
K¥ ning bién d6i twong duong, nang lity thira, phan tich hang dang thirc, thém bot.
Nam viing 1y thuyét bat phuong trinh, diu nhj thirc bac nhat, diu tam thirc bac hai.
Thuc hanh giai phuong trinh, bat phuong trinh bac hai, dang dai s6 bac cao, phan thtc hitu ty.
Str dung thanh thao cac ky hiéu logic trong pham vi toan phd thong.

e
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II. MQT SO BAI TOAN PIEN HiNH VA KINH NGHIEM THAO TAC

Bai toan 1. Giai phuong trinh Vx =2 (xeR).
Loi gidi. )
biéu kién x > 0. Phuong trinh twong duong x =4 . Két luan nghiém x=4.

Bai toan 2. Giai phuong trinh Vx—1=4 (xeR).

Loi gidi.

bicu kién x>1.

Phuong trinh da cho twong duong véi x—1=16 < x =17 . Két luan nghiém x=17.

Bai toan 3. Giai phuong trinh v/x* -2 =1 (x € ]R) .
Loi gidi.
Pidu kién x*>2 < [x| 22

x=+3

Phuong trinh di cho twong duong x> -2=1<x" =3 <

x=-3

Déi chiéu diéu kién thiy hai nghiém nay thoa man. Két luan phuong trinh dé bai ¢6 hai nghiém.

Bai todn 4. Giai phuong trinh v4x —8 +5vVx—2 —y/9x—18 =20 (xeR).

Loi gidi.

bicu kién x > 2. Phuong trinh da cho twong duong véi
2Nx=2+45Jx—-2-3Jx-2=20 = 4/x-2 =20

oSNx-2=5cx-2=25=x=27
Déi chiéu diéu kién ta thu dugc nghiém duy nhat x =27.

Bai todn 5. Giai phuong trinh 5vVx-1-+36x-36+4/9x-9=1  (xeR).
Loi gidi.
bicu kién x >1. Phuong trinh da cho twong duong véi

S5Ux—1-6Jx—143J/x-1=1=2Jx-1=1

1 1 5
SVx-l=—x-1=—x=—
2 4 4

A s A ‘A 7 s A 3 5
Két hop dicu kién suy ra gia tri can tim x = 7

Bai toan 6. Giai phuong trinh V2x* +x+1=2  (xeR).

Loi gidi.

Vi 2x2+x+1:2(x+%j2+%>0,VxeR nén ta co diéu kién x € R. Phuong trinh di cho trong duong voi
2 +x+1=42x" +x-3=02x" - 2x+3x-3=0

@(x—l)(2x+3):0©x:lvx=—%

Vay phuong trinh dé bai c¢6 hai nghiém ké trén.
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Bai todn 7. Gidi phuong trinh Vx> +1+v9x +9—4x’ +4=3  (xeR).
Lo gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

V2 +143V +1- 20 +1=3 & 2’ +1=3

e84

3 3 ) 9
SV +Hl=—-Cx +tl=—-x"=—x€
2 4 4 2 2

Viy phuong trinh dd cho c6 hai nghiém ké trén.

Bai todin 8. Gidi phuong trinh v3x> +x+5 +/27x> +9x+45 =12 (xeR).
Loi gidi.

2
Piéu kién: Do 3x2+x+5:3(x+%j +%>O,VxeR néntacoxeR.

Phuong trinh da cho twong duong véi
V3 4+ x+5433x2 +x+5 =12 @ 432 +x+5 =12 > V3 +x+5 =3

<:>3x2+x+5:9©3x2+x—4:0<:>(x—l)(3x+4):0<:>x=—§;x:1

Viy phuong trinh d& bai c6 hai nghiém nhu trén.

Bai todn 9. Giai phuong trinh V4x> +4x—4+Vx* +x-1=3  (xeR).
Loi gidi.
Diéu kién x* + x—1>0. Phuong trinh d3 cho twong duong véi

2\/x2 —i—x—1+\/x2 +x—-1=33/x+x-1=3Vx*+x-1=1

ox+x-l=lox’+x-2=0(x-1)(x+2) =0 xe{-21}

Hai gia tri nay déu thoa man diéu kién x> +x—1>0 nén 1 hai nghiém cta phuong trinh ban dau.

Bai toan 10. Giai phuong trinh Vx’-4=2  (xeR).

Loi giii,

Diéu kién x’ > 4.

Phuong trinh di cho twong duong véi x’ —4=4 < x’ =8 <= x=2.
Doi chiéu diéu kién suy ra tdp nghiém S ={2}.

Bai toan 11. Giai phuong trinh \/x* +3x+4 =2 (x eR).
Loi gidi.
Diéu kién x’ +3x+4> 0. Phuong trinh di cho trong duong voi
x3+3x+4:8c>x3+3x—4=0c>x3+x2+4x—(x2+x+4):0
x=1

<:>(x—1)(x2+x+4):0© Pt de0 (1)

2
Dé thay (1) < (x +%) = —175 (V6 nghiém). Vay phuong trinh d3 cho c6 nghiém duy nhat x =1.
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Bai toan 12. Giai phuong trinh 3x* +2x+3 =2 (xeR).
Loi gidi.
Diéu kién 3x* +2x+3>0. Phuong trinh di cho twong duong voi
357 +2x+3 =8¢ 3x" +2x=5=0< 3%’ +3x” +5x—(3x* +3x+5) =0
x=1

~1)(3x* +3x+5)=0
= (=13 +30+3) <:>Lx2+3x+5:0 (1)

2
Nhan thay ring (1) < 3(x +%) = —% (V6 nghiém).

Ddi chiéu diéu kién, két luan phuong trinh ban dau co nghiém x=1.

Bai toan 13. Giai phuong trinh vx* +x* +x+1=2 (xeR).
Loi gidi.
Biéukién x3+x2+x+120©(x2+1)(x+1)20©x2—1.
Phuong trinh da cho twong duong voi
Y+x +x+l=4o X +x° +x—3=0<:>x(x2 +2x+3)—(x2 +2x+3)=0

(x=1)[ (x+1) +1]=0 =l 1

< (x— x+1) +1|=0 — y=
(x+1)"=-1

Két luan phuong trinh da cho c6 nghiém duy nhat x=1.

Bai todn 14. Gidi phuong trinh V2x* +3x* +x+3=3  (xeR).

Loi gidi.

Diéu kién 2x° +3x* + x+3> 0. Phuong trinh da cho twong duong voi
2 +3x +x+3=9 < 2x° +3x7 +x—6=0©x(2x2 +5x+6)—(2x2 +5x+6)=o

x=1
e (x-1)(2F +5x+6)=0| = x=1
2x"+5x+6=0

Déi chiéu diu kién hodc thir truc tiép vao dé bai thay thoa man. Két luan nghiém x =1.

Bai todn 15. Giai phuong trinh Vx* —4x+4 =1 (reR).
Loi gid.
Didu kién x* —4x+4>0. Phuong trinh d cho twong duong véi
X -dx+rd=lox' —4x+3=00x 27 +14+2(x" —2x+1)=0

2

(¢ -1) +2(x-1) =o@{x jl@le

Thr tryc tiép vao phuong trinh, nhan nghiém x=1.

Bai todn 16. Giai phuong trinh Vx* -3x’ —6x+1=3  (xeR).
Loi gid.

Didu kién x* —3x* —6x+120.

Phuong trinh da cho tuong tng véi
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x'=3x—6x+1=9= x* -3x*-6x-8=0=x* - 2x* +1=x*+6x+9

x*—x-4=0 1++/17 1-/17
=>x= ;X =

X +x+2=0 2 2

Thr tryc tiép vao phuong trinh ta c¢6 hai nghiém ké trén.

(¢ -1) =(x+3) @{

Bai todn 17. Giai phuong trinh Vx* —8x+10 =1 (xeR).

Loi gidi.

Diéu kién x* —8x+10> 0. Phuong trinh da cho twong duong voi
x'=8x+10=1x"-8x+9=0=x* —2x" +1+2x* -8x+8=0

2

<::>(x2—1)2+2(x—4)2:0<:>{)C o xed
x=4

Két luan phuong trinh dé bai vo nghiém.

Bai toan 18. Giai phuong trinh x4 0 (xeR).
x+3/x +1
Loi gidi.
. x20
bicu kién < x20.
x+3/x+120

Phuong trinh da cho twong duong Jx—4=0< x=16. Déi chidu didu kién thu dugc nghiém x=16.

Vx+1-1 B

Bai toan 19. Giai phuong trinh
x+1+x°

0 (xeR).
Loi gidi.
x>-1

=
Nx+1+x*#0

Phuong trinh d cho twong duong Vx+1-1=0< Jx+l=1<x+1=1<x=0. Két lugn S ={0}.

biéu kién { x>-1.

Jx -3
2Jx +5

Bai toan 20. Giai bat phuong trinh

<0 (x € R) .
Loi gidi.
bicu kién x>0.
D@ thay 2Wx+5> 0,Vx >0 nén bat phuong trinh da cho twong duong Jx-3<0eoJx <3 x<9.
Két hop diéu kién thu duoc nghiém 0< x<9.
Bai todn 21. Gidi bat phuong trinh s <0  (xeR).
x— 2\/; +7

Loi gid.

oA . 2 14 Y
Didu kién x>0 . Nhan xét x—2y/x +7 = (J} - 1) +6>0,x >0 nén bat phuong trinh ban du trd thanh

Jr-5<0eJx <50 x<25.
Két hop diéu kién thu duoc nghiém 0 < x <25,
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2Jx -1

Bai toan 22. Giai bat phuong trinh ——~— <0 xeR).
PRuong 3x—2Jx +4 ( )

Loi gidi.
Didu kién x>0.

9 N 2 /4
Dé y ring 3x - 24/x +4 = 2x +(J§ —1) +3>0,Vx > 0. Bt phuong trinh da cho tré thanh

Zﬁ—ISOQZJ}Sl@ﬁS%@xS%.

So sanh diéu kién ta dugc tap nghiém S = [0; %} .

2Jx -3

Bai toan 23. Giai bat phuwong trinh ————— >0 xeR).
x—4Jx+5 (x<R)

Loi gidi.

bicu kién x>0.

~ , 2 ,
D& thdy x—4/x +5= (J} - 2) +1>0,Vx e R . Bat phuong trinh d cho tro thanh

2\/;—3>0<:>2\/;>3<:>\/;>%c>x>§.

Két luan nghi¢ém x > % .

Bai toan 24. Giai bat phuong trinh M <0 (xeR).
Jx+5

Lévi giii,

bicu kién x>0.

D& thiy 24/x +x+15 0;3/x +5>0,¥x > 0= 2x e+l >0,Vx>0.

f +5
Do do6 bat phuong trinh da cho v6 nghi¢m.
Bai todn 25. Gidi bit phuong trinh 2257 < (xeR).

x2f3

x>0 x>0
x2\/;3¢0©{(\/_+1)(\/— )¢0 S0<x#9

Loi gidi.
Piéu kién {

2
Nhan thay x — 3Jx+7= (\/; —%) +% >0,Vx > 0. Bt phuong trinh di cho tr¢ thanh

x—2\/§—3<0@(\/}+1)(\/§—3)<0@\/§<3@x<9.

Két hop diéu kién ta thu duwoc nghiém 0< x < 9.

Bai todn 26. Gidi bit phuong trinh 2=V 15 (xeR).

2x—5Jx+2

Loi gidi.
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. x20 x20 x20
bicu kién

2v—5x 4220 (&—2)(2&—1)7&0@ x%{iﬂ} (P)

2
Pé yringx—5/x +15= (\/_ —%) +?275 > 0,Vx € (D) nén bat phuong trinh ban dau tré thanh

2x—5«/§+2<0<:>(&—2)(2\/;—1)<O<:>%<\/;<2<:>%<x<4.

Két hop didu kién thu duoc nghiém S = G; 4) .

3 2dx+1

1
+ =
Vr-1 Jx+3 x+2Jx-3
Loi gidi.
biéu kién 0 < x #1. Phuong trinh da cho twong duong véi

Jx+3 3(\/;_1) 2Jx +1

(Vo) Vr+3) (e-)[¥x+3) (Sa-1)(¥x+3)

N x+3+3«/;—3=2\/;+1<:>2x/;:1<:>x=%

(xeR).

Bai toan 27. Giai phuong trinh

Gié tri nay thoa man diéu kién. Két luan tap nghi¢ém cua phuong trinh S = {%} .

3Wx o Jx o 4x-1

+ > xeR).
G2 a2 woa =R)
Lai gidi.

Diéu kién 0 < x # 4 . Bat phuong trinh da cho twong dwong voi
3\/;(\/;+2)+‘/;(\/;_2)_4x—1 0o 3x+63x +x—2x —4x+1
x—4 x—4 x—4 x—4
4Jx +1
=
x_
Viy bét phuong trinh d cho c6 tap nghiém S = (4; +oo) .

Bai toan 28. Giai bat phuong trinh

>0

>0 x-4>0x>4

Nhdn xét.

28 bai todn mé dau la nhitng bai todn co ban nhat déi véi phwong trinh, bat phrong trinh chira cin néi chung.
Noi dung nay cac ban hoc sinh da dwoc lam quen va thuc hanh thuan thuc khi dwoc hoc bién déi can thirc trong
chwong trinh Pai s6 16p 9 bdc THCS. Cdc ky ndng tim diéu kién xdc dinh, danh gid biéu thirc chira can hay gidi bdt
phirong trinh tich — thuwong déu la cdac dang todn rat quen thugc, vi vdy tdc gid xin khéng nhdc lai, chi xin leu ¥

* Trong cac bai toan bat phuong trinh, khi chwa xac dinh chinh xac dau cua mau thuc luu y khong dwoc bo
mau thirc ma can chuyén vé va gnr nguyén mau thire, sau dé xir 1y tiép tuc.

e Tim diéu kién chinh xdc cho bat phwong trinh, @i véi phwong trinh cé thé ddt diéu kién hinh thirc két hop
thuwr lai nghiém truc tiéb.

e Ddnh gid biéu thirc chiva can bam sdt diéu kién xdc dinh va theo thién huéng dwa vé hang ddng thike.
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Bai tap twong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

AW~

A S SN

21.

22.

23.

24.

25.

26.

27.

Jx =5.
2x +4x +/5x =3.
Vxt+3=1.

%\/x—1+\/4x—4+\/6x—6 =2.

X +5=2.

WA 1447 +4 527 +5 =1.
X +x+7=3.

V3xP +5x+1=3.

Jaxt +x+4+/8x2 +2x+8 =3+32 .

N2x +x—2++/8x2 +4x -8 =3.
X +3x+5=3.
.\/3x3+x2+x+3=2x/§.

NS —x-3=1.

N2X 437 +x+3 =3,
.\/7x3—x2+3x+7=4.
Axt=x+3=1.
.\/x4—6x2+12x+1=3.
NAxt =53 —dx+1=2.
x5 —4x+17=2.

\/;+5

<0.

Nx -6

Jx +3x+2
2Jx -5
x—3Jx +10
- <
2x++/x -3
3x+\/;—4
x—63/x +1002
X oxrl <0.
2x—TJx+5

1 3 5\/; >4x—\/;
Jx+1 Jx-1 x-1
Jx +4\/§—5_6\/§+x+1
Jr+3 Jx-3 0 x-9
1 N 7\/; < 1—x

5Vx  x=2x " x-2°

>0.

0.

>0.
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Bai toan 29. Giai phuong trinh xv/x +6/x-7=0  (xeR).
Léi gidi.
Piéu kién x> 0. Pat Vx =7 (1> 0) thu dugc
£+6t-T=0 1 (t-1)+1(t-1)+7(t-1)=0 (t-1)(£ +1+7) =0 t=1x=1.
Vay tap nghiém ciia phuong trinh ban dau S = { 1} .

Bai toan 30. Giai phuong trinh 2% =2Jx +1=0 (xeR).
Loi gidi.
biéu kién x > 0. Phuong trinh da cho twong duong véi
N
, 1 , 1 1 1Y 1Y ) D) .
X -dxt—=0 ¥ —xt—tx-Jxt—=0|x——=| +|x-=| =0 & (Loai).
2 4 4 2 2 1 1
\/;:— xX=—
2 4

Viy phuong trinh ban ddu vo nghiém.

Bai toan 31. Giai phuong trinh v/x (vx +1)(Vx +2)(Vx+3)=24  (xeR).
Loi gidi.

Diéu kién x >0.

Pt \x =1 (t20)thu dugc £(¢+1)(r+2)(¢+3)=24 < (¢ +3¢)(¢* +3t+2) =24,
y=35

biat £ +3t+1=y (y>0) ta cod (y—l)(y+1):24<:>y2 :25<:>{ s
y=—

Doy>0:>y:5<:>t2+3t—4=0<:>{ =Vx=1ex=1;Do Jx=1(r20).

Vay phuong trinh da cho c¢6 nghiém duy nhat S ={1}.

Bai toan 32. Giai phuong trinh (x +1)(vx +4)(vx + 2)2 =90x (xeR).

Loi gidi.

Piéukién x>0.

Pt Vx =1 (t20)thu duoc (t+1)(t+4)(t+2) =90 < (£ +5¢+4)(£* +4t+4) =90 (1).
e X¢ét ¢t =0khong théa man phuong trinh (1).

e X¢ét t >0, phuong trinh (1) tuong duong vdi (t+5+ij(t+4+ij:90.
t t

=9
bit t+4+i:u (u >0):>(u+1)u:90<:{u
t u=-10

4 5 t=1 x=1
Dou>0:>u:9<:>t+7—5:0<:>t -5t+4=0< 4<:>
X

Két luan: T4p nghiém cua phuong trinh da cho 1a S ={1;16}.

2/x 3Jx 23

+ =
x+«/;+1 x+5«/;+1 21

Bai toan 33. Giai phuong trinh
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Loi gidi.
Diéukién x>0.

2 2 2 2
Bétx/;zt(tZO)thudu’qc ! ¥ 2 323

+ == ==
+t+1 £ +5t+1 21 21

t2

t+1+1 t+5+1
t t

Batt+1+l= (u>0) thu duoc
t
2 2
—+ 3 =—3c>23u(u+4) 21(5u+8)c>23u —13u—-168 = 0c>u—3u——§
u u+4 21 23

) 1 . . )
Loai u=—§—3;u=3:>t+;=2<:>(t—1)2=0c>t=1c>x=1.Kéthqpdléukléntaduqcnghlém x=1.

Bai toan 34. Giai phuong trinh (x+\/§+1)2—3(x+ x+1)Vx+2x=0  (xeR).
Lévi gii.
biéu kién x>0.
Pit x+x +1=u;x =v (u>0;v>0), phuong trinh da cho tr¢ thanh
u2—3uv+2v2:0<:>(u—v)(u—2v)20<:>{u:v
u=2v

> u=voxt+dx+l=vx o x=-1 (Loai).

2
> u=2v©x+\/;+l=2\/;<:>x—\/;+1:0<:>(\/_—%j =—% (V6 nghiém).

Két luan phuong trinh ban dau v6 nghiém.

Bai toan 35. Giai phuong trinh x” +xv/x —4x+v/x +1=0 (xeR).

Lévi giii,

bicu kién x>0.

Nhén xét x = 0 khong thoa min phuong trinh ban diu. Xét x>0, dit /x =¢ (#>0) ta thu dugce

4

I 1 1 1
t +t3—4t2+t+1:0<:>t2+t—4+;+t—2:0<:>t2+t—2+t+;—4:0

1’ 1 IR |
= t+; —2+t+;—4=0<:> t+; +t+;—6:0

Dat t+%:u(u>0) ta co uz+u—6:0<:>(u—2)(u+3)20<:>{u_2 =Su=2
u:

Khi do t+%z2<::>(z‘—1)2 =Oc>t:1c>\/;:lc>x:1.Véyphuofngtrinhbandﬁucénghiém x=1.

2 2
Bai toin 36. Giai phuong trinh 2 S P LR (xeR).
Vx+3 x Jx -3
Lai gidi.
Pidu kién 0< x#9.

\/_1 aJ}+1
RN RN S

= b thi phuong trinh da cho tr¢ thanh
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24> —5ab+2b" =0©(2a—b)(a—2b)=0<:{bzzz
a=

o b=2a ‘/;” _2x-2 o x+4x+3=2x-8Jx 46 < x—12Jx +3=0

\f 3 \/;+3
o xe{6+\/§;6—\/§}:>xe{69+12\/§;69—12\/§}.

\/§—1_2\/§+2©x
Jx+3  Jx-3

Két luan phuong trinh ban dau c6 hai nghiém.

o a=2b<s

Bai todn 37. Giai phuong trinh xv/x +2(1+x)’Vx=3(1+x)"  (xeR).
Léi gidi.

bicu kién x>0.

Pat Vx =u;l+x=v (u>0;v>0) thi phuong trinh dé cho tré thanh

u=v

w+2u’v -3 :OQ(”_V)(MZ +3uv+3v2):0<:>L2+3w+3v2 =0 (1)

2
. u:v<:>\/;:1+x<:>x—\/;+1=0<:>(\/——%j :—% (V6 nghiém).

e Phuong trinh (1) v6 nghiém vi u >0;v>0.
Viy phuong trinh dé bai v6 nghiém.

Bai toan 38. Giai phuong trinh x* —5x+6Jx =5  (xeR).
Loi gidi.

bicu kién x>0.

Phuong trinh da cho twrong duong voi

X —dxtd=x-63x +9 5 (x-2) =(Va-3) & (x4 -5)(x=x +1)=0.

Xét cac truong hop
2
& x—Jx+1 :o@(\/_—%j =—% (V6 nghiém).

> xw;—s:o@&e{—“jﬁ;l-@}:xe{11-2@;11+@}.

2 2

Vay phuong trinh ban du c6 hai nghiém ké trén.

Nhdn xét.

Cdc bai todn tir 29 dén 38 khéng nam ngodi cdc bai todn co ban doi véi dn Jx =t (t > 0), chii dao dwa vé phwong

trinh dai s6 bdc cao, mdc dii chi voi an phy rdt don gian song cdc dang todn ciing rdt phong phii, da dang. Trong

—4Jx +3=2x+8/x +6 < x+12/x +3=0 (VO nghiém do 0< x#9).

truong hop phwong trinh béc cao an t nay, viéc loai nghiém ngoaqi lai tré nén dé dang, tuy nhién doi héi kj ning
bién doi can chinh xdc, can than. Cdc ban co thé tham khdo cdc phwong phdp gidi phwong trinh bdc cao tai Ly

thuyét gidi phwong trinh dai sé béc cao, phdn thire hitu ty (3 phan 1, 2, 3).

Trong cdc bdi tdp tirong tw dudi ddy, mot sé bai todn c6 hinh thirc phirc tap can ddt an phu, tac gia xin dwoc trinh

bay ky luéng hon trong tiéu muc Ly thuyét sir dung dn phu can thire.

Bai tap tuong tu.
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Giai cac phuong trinh va bat phuong trinh sau trén tap hop sd thuc

; x\/;+x+4x/;=6.
o 3xJx—2x+4Jx =5.

1
2
3.
4

9]

6.

7.
8.
9.

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

26.

27.

2x* —Jx +6=0.
(\/;_4)3+(\/;—6)3>28.
(4\/;_1)4+(\/;—1)(2\/;+1)>81.
(\/;+1)2(\/}+5)2+(\/;+3)2£35.
(x+av+1) +(Vx+2) =45,

Jr (Vi =3)(x =3V +1) = (Va - 1) (Vx -2).
(\/;+1)(\/;+2)(\/;+3)(\/;+4):120-
(Vx+2)(Vx-2)(x-10)=72.
(x+6\/;+5)(x+10x/;+21)<9
(x+4x/;+3)(x+6\/_+8)
)68} 170
(

) o452
Txlx (Y —4) +2(Vox=5)(Va +1)+1=0.
(Va—3) x(x-3vx-4)<25.

(2 ~7) x(Vx -5)(2v/x +3) = 256.
3(Vx-2) +(Vx -3)(Va-1)-3<0.
v+ (Va=1) 3 (Y -1) 2 (23 -1

x\/;+(x—\/;+l)3 +4\/;(x—\/;+1)s(x+1)3.

(\/5—2)4+(4—\/§)4 =2,
x(\/;+6)2+(\/;+3)2 =65.

1 18 18

x+2x — 3+x+2\/§—2:x+2\/§—1'
(x-3vx +1)(x- 3\/;+2)=(x—3\/;)2.

(x+5\/_) #(Vr+2)(Va+3)=48.
(Va+1) (Vx=7) +(vx-3) 2 58.
(3vx - 1) +(3vx —1)(Vx +1)<20.
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28, (6\/§+5)2(3\/§+2)( Jx+1)=35
29. (8f+3)2(2\/§+1 (4\f+1)<1815

)
30. (7J_+6) (I+1)(7J§+5)>180
31, ( x+6)(«/_+7)(\/§+ )>3(J§+224).
2x+\/;+1 \/;+1

32. + <2.
\/;+1 2x+\/;+1
\/;+1 \/;

+——2>+x+3.

\/; 1-x
34, x+4i=3(ﬁ+

33.

X

1
2\/5_1)
35. xx/_+x\/_—78(«/_+\/_j
36. 4x+2\/;+i—%—6<0.
3 —_
37. \/;(\/;+2)+(\/§—1)(\/;+3)_7'

\/;(\/;”) 2x/x +4x+2x +2
1+\/;.
x+2 2x+3Vx +2

39.)c x—x+1 x\/7+2\/7+1 2_\/;.
Jx x«/_+\/_+1

40. (2&—ﬁ+5j(4x+%+lj=36.

Al ﬁsm-(&ﬁ)z.

38.

42.

xf ()

43, 8xifx + —— E +7(2&+$j

44, x‘/i % (\/; %j+6:0.

45. (J;—l)(x+\/;+2)+x\/;+gﬁ:2

xvx—2x— 2\/_ (2\/;"'5) <
x5 x x+5\/§+5_4_&'
2Jx 13Vx

47. + =6.
3x—5Jx+2 3x+Jx+2

<0.

46.
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

x*+3x+1

ST =3

xx+x-x

2
x+4dx +7 N (2\/;“) +27 137

(re1fv6 (Vr-1)(Vx-7) 15

x 4542 x49Vx+2 14

x+2 x+3J/x+2 3
4x -8 . 7/x 14 »
x—10Jx+18 x—4Jx+6
1 1 8

4x—6\/;+3+4(\/;_1)2 ) 3(2vx-1)

x+3Vx+3  x+6Jx+3 53
v+l xisvxes 12
6 ., 8 _10
Xx++/x+1 x—\/;+1 \/;
2x L Tk
Ix—Vx+2  3x+5dx+2’

Jx -3 15Jx—-45 11

=0.

2x—13Jx +22 4x—15Jx+47 2
x+5\/;+1)(x+ x+1)=21x.

x+&+4)(l+%}(\/;+4)=60\/;.

\/§+3)(J}+2)(%+1J(&+6)=30\/§.

x+5\/§+4)(x+15\/§+36)=144x.

\/;+5)(\/;+30) = 2604x

x+7J;+6'
x—\/;+1)2+2(\/;+1)2=3(x\/;+1).
Srr2)  (Jx-2) -4
R I
X _{2\/;—2]2_ 5\/;
(Va-1) (V-2

(
(
(
(
(
(

S Vx-2

22 () 4
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Bai toan 39. Giai phuong trinh v2x+1=x-1 (x eR).
Loi gidi.
Diéu kién x> —% . Phuong trinh da cho tuong duong véi

>1

x=1>0 x>l x>l * ‘ 1

, & 5 < & 4| x=0< x=4 (Thoa man di€u kién x > ——).

2x+1:(x—1) 2x+1=x"-2x+1 x(x—4):0 4 2
x:

Vay phuong trinh da cho c6 tap nghiém S = {4} .

Bai toan 40. Giai phuong trinh 2¢/3x-2=5x-3  (xeR).
Loi giii,

Diéu kién x> % :

Phuong trinh da cho twong duong véi

2 _ — — =
4(3x-2)=25x> 30549 |25 ~42x+17=0  [(x=1)(25x-17)=0 {17 }
= 3 = 3 S xei—slp.
5x—320 XZ§ ng 25

Két hop diéu kién ta thu dugc nghi¢m S = {%;1} .

Bai toan 41. Giai phuong trinh V3x+1-1=x (xeR).
Loi gidi.

Diéu kién x> —% :

Phuong trinh da cho twong duong véi

x=>-1 x>-1 =0
\/3x+1:x+1<:>{ @{ Oc{x {
X =

3x+1=x"+2x+1
Két hop diéu kién ta c6 nghiém S ={0;1}.

Bai toan 42. Giai phuong trinh 2v/x* +2x+6 =x+5 (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

x=-5
x+520 ¥>-5 o1 x=1
5 5 = ) = = 1
4(x*+2x+6)=x"+10x+25  |3x* ~2x—1=0 1| x=—3
xX=-

Phuong trinh da cho c¢6 nghiém S = {—%;1} .

Bai todn 43. Giai phuong trinh Vx*+3x-x=1 (xeR).
Loi gidi.
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s x20
bicu kién x(x+3)20<:>{ <

x+22>0 x>-2
Phuong trinh da cho twong duong véi Vx> +3x =x+1 < ) ) = Sx=1.
X +3x=x"+2x+1 by

Déi chiéu diéu kién, két luan phuong trinh c6 nghiém duy nhat x=1.

Bai todn 44. Giai phuong trinh 3x=7-2V3x’+1  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

7
7-3x2>0 <L -1
73y =237 + 19{ Y23 @{x

Ox* —42x+49 =12x7 +4 2+ 14x—15=0 x=-15
Vay phuong trinh da cho c6 hai nghiém x € {—15; 1} .
Bai toan 45. Giai phuong trinh 2vx* +5x+1=2x+3  (xeR).
Loi gid.
Didu kién x* +5x+1>0.

3

2x+3>0 X2- 5
Phuong trinh da cho twong duong voi 5 . & Sx=—

4(x7 +5x+1)=4x" +12x+9 5 8

8
Déi chiéu diéu kién két luan phuong trinh da cho c¢6 nghiém duy nhat x ==
Bai toan 46. Giai phuong trinh v/3x* —x+2 =5x-3 (xeR).
Loi gidi.
Diéu kién 3x* —x+22>0.
Phuong trinh da cho twong duong véi
X2 E
5x-320 5x=>3 5
5 5 & ) & < x=1.
3x —x+2=25x"-30x+9  |22x*—29x+7=0 xe{l'l}
29

Déi chiéu diéu kién di dén tap nghiém S ={1}.

Bai todn 47. Giai phuong trinh Vx’ +2x* +1=x+1 (xeR).
Loi gidi.

Diéu kién x* +2x +12>0 (*).

Phuong trinh da cho twong duong voi

x+1>20 x>-1 x2>-1 o1
P2 4= 4241 (x +x-2)=0 0" x(x-1)(x+2)= xe{_z;o;l}ﬁxe{ 1

0
Doi chiéu diéu kién (*), két luan phuong trinh da cho c6 tap nghiém S ={0;1}.
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Bai todn 48. Giai phuong trinh V2x* +4x+9=x+3  (xeR).

Lai gidi.
Diéu kién 2x° +4x+9 >0 . Phuong trinh di cho twong dwong véi
x>-3
X+3>0 x>-3 1+417 1-417
= = 1+417 1-417 | & x€40; ;
{2x3+4x+9=x2+6x+9 {x 2x2—x—2)=0 XE{O; +:l/77; f} { 4 4
Pbi chibu voi didu kién ta c6 nghiém S:{o;”jﬁ;l_jﬁ}.
Bai toan 49. Giai phuong trinh 2v/x’ +13x+1-2=3x  (xeR).
Lai gidi.
Diéu kién x* +13x+1>0.
Phuong trinh da cho twong duong voi
2
; 3x+2>0 X2—-—
20X +13x+1=3x+2 < =S 3 < x=0.
4x° +52x+4=9x> +12x+4 x(4x2—9x+40)=0

Két hop diéu kién ta c6 nghiém duy nhat x=0.

Bai toan 50. Giai phuong trinh Vx* +39x+9-3=4x  (xeR).
Loi gidi.
Diéu kién x* +39x+9 > 0. Phuong trinh di cho twong dwong véi

3
S 4x+320 xX2——
X 439x+9 =4x+3 9 , o 4 < xe{0;1;15}.
X +39x+9=16x"+24x+9 x(x2—16x+15)=0

So sanh véi diéu kién ta c6 ba nghiém x e {0;1;15} .

Bai todn 51. Giai phuong trinh Vx’ +x* +6x+1=x+2 (xeR).

Loi gidi.

Diéu kién x* +x* + 6x+1> 0. Phuong trinh di cho twong duwong véi
x+2>0 x>-2 x=>-2
s 5 <9, = 5 < x=1.
X +x +6x+1=x"+4x+4 X +2x-3=0 (x—l)(x +x+3):0

Thir lai gid tri nay thdy thoa man phuong trinh ban dau. Két luan tap nghiém S ={1}.

Bai toan 52. Giai phuong trinh v/x* —x* —2x+1+1=x (x € ]R) .
Loi gidi.
Diéu kién x’ —x* —2x+1>0. Phuong trinh di cho twong dwong véi
— x—1>20 x>1
VX —x"=2x+l=x-l<9 o ) = S x=2.
X =x"=2x+1=x"-2x+1 X (x—2):0

Déi chiéu diéu kién ta thu duoc nghiém x=2.
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Bai todn 53. Gidi phuong trinh Vx* + x> +6x+8—-x=3  (xeR).
Loi gid.

Didu kién x° +x* +6x+8>0.

Phuong trinh da cho twong duong voi

=Sx=1.

PR x+3>0 x=>-3
\/x +x +6x+8=x+3&

x4+ x> +6x+8=x>+6x+9
R& rang x =1 théa méan diéu kién nén 1a nghiém duy nhat cta phuong trinh ban dau.

x =1

Bai todn 54. Gidi phuong trinh V4x* +7x> +7x+2-1=2x  (xeR).

Loi gidi.

Diéu kién 4x° +7x* + 7x+2 > 0. Phuong trinh da cho twong duong véi

1

— 2x+120 x>
VaX +7 + Tx 12 =2x 41 T i o
A’ +7x " +7x+2=4x"+4x+1 A 4357 +3x 4120
xZ—l xz—l XZ_E 1
=3 2 =3 2 =3 . <:>x:—1 i
(x+1)3=—3x3 x+1=-33x X=- 3

Déi chiéu diéu kién ta thu duoc nghiém S = {—

1+1%/§}'

Bai todn 55. Gidi phuong trinh 3+vx* +4x*~12x+3=2x  (xeR).
Loi gidi.

Didu kién x* +4x* —12x+3>0.

Phuong trinh da cho twong duong voi

3 B 2x-320 )CZ3 ;
VX +4x —12x 43 =2x 31, X =1 2 ex=%.
x +4x"—-12x+3=4x" -12x+9 Y6

Déi chiéu véi diéu kién ta co tap nghiém S = {% } .

Bai todn 56. Gidi phuong trinh v-3x’ —=2x* +7x+3=x+2  (xeR).
Loi gidi.
Diéu kién —3x* —2x* + 7x+3 >0 . Phuong trinh d3 cho twong duong véi

x=>-2 x=>-2
3 2 2 And 3 2
=3x" =-2x"+7x+3=x"+4x+4 —3x"=3x"+3x-1=0

x>-2 x>-2 x=-2 1
= = = 1 ©x=
)c—1)3=4x3 x—1=x34 X = 1-34

Két hop diéu kién ta thu duoc nghiém § = { ! } :

1-3/4
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Bai todn 57. Gidi phuong trinh Vx* + x> +4x-4=x+2  (xeR).
Loi gidi.
Ditu kién x* +x* +4x—420.

3

x>-2 x>-2
X +x’+4x—4=x"+4x+4

Phuong trinh da cho twrong duong voi {

Thr lai, két luan phuong trinh dé cho ¢6 nghiém duy nhat x=2.

Bai todn 58. Gidi phuong trinh Vx*+x*~3x+2=x-1  (xeR).
Lo gidi.
Piéu kién x* + x> —3x+2>0. Phuong trinh da cho twong dwong véi

x>1 x=1

4 2 2 = 4

X +x =3x+2=x"-2x+1 xT—x+1=0
x>1 x>1

S, L, 1, 1 19, 1Y 1Y 1
X =X +—+X —Xx+—-=—— X —— |+t x—=]| =—=
2 2 2 2 2 2

D@ thay phuong trinh (1) v6 nghiém nén phuong trinh dé bai v6 nghiém.

Bai todn 59. Gidi phuong trinh Vx* —x*~10x-4 =2x-1  (xeR).
Lo gidi.
Piéu kién x* —x? —10x—4>0. Phuong trinh da cho tuong dwong véi

2x>1 2x2>1
4 2 2 = 4 2
x —x"—10x—4=4x"—4x+1 x =5x"—-6x-5=0

2x>1 2xz1 {2x21
~ < e

X —4x* +4=x*+6x+9

2x2>1
‘+x+1=0
e H¢ e vo nghiém.
2x 21

N {xz—x—Szo 1+/21
e Vb1 =

2x 21 2

l+\/ﬁ

Déi chiéu diéu kién ta thu duoc nghiém x = >

Bai toan 60. Giai phuong trinh \/4x4 —4x* —2x—4 =x+2 (x € ]R) .

Loi gidi.

Diéu kién 4x* —4x" —2x-4>0.

Phuong trinh da cho twong duong véi

x=-2

x+220 x=>-2

{4x4—4x2—2x—4:x2 +4x+4 {4x4—5x2—6x—820 {4x4—4x2+1:x2 +6x+9
= =

X +x+1=0

(x*—2) =(x+3) {xz—x—5=0
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@{(2)&1)2 =(x+3)2 @{(2x2+)€+2)(2x2—x—4)=0

x>-2 x>-2

2x*—x—-4=0 1++/33 1-+/33
= — ;

x>-2 4 4

Két luan phuong trinh d3 cho ta thu duoc hai nghiém ké trén.

Bai todn 61. Gidi phuong trinh vVx*+4x> —4x+20=x-5  (xeR).
Loi gidi.
A A 4 2 2 2 2
Pidu kign x*+4x” —4x+2020 < (x* +1) +2(x—1)" +18>0< xeR.
Phuong trinh da cho twong duong véi
x4+4x2—4x+20=x3—10x+25¢3 x'+3x* +6x-5=0
x=5 x=5
A+ 4=’ —6x+9 2 40) = (x=3) X +x—1)(x*=x+5)=0
@{x Crd=ato6re0 | J(xe2) = (x=3) (eI )
x=5 x>5 x>5

X +x-1=0 5

5 x +x-1=0

S =x+5=0= (*)
x=>5

x=>5

Hé (*) v6 nghiém do x* + x—1>0,Vx > 5. Két luan phuong trinh ban dau v6 nghiém.

Bai todn 62. Gidi phuong trinh 2x* —2x* —8x+20 =3x—1  (xeR).
Loi giii.

Diéu kién 2x* —2x* —8x+20>0.

Phuong trinh da cho twong duong véi

2x4—2x2—8x+20:9x2—6x+1© 2x* =11 =2x+9=0
3x-1=20 3x-120
2 x2=3
2(x4—6x2+9)+x2—2x+1:0 2(x2—3) +(x—1)2=0
= = X
3x2>1

3x2>1 3x>1

D@ thay hé (*) vo nghiém. Két luan phwong trinh dd cho v6 nghiém.

Bai todn 63. Giai phuong trinh /x* —3x* +4x—3 = x—2 (xeR).
Loi gidi.
Diéu kién x* —3x* +4x—3>0. Phuong trinh da cho twong duong véi
x'=3x* +4x-3=x"—4x+4 x'—4x* +8x-7=0 xt—2x* +1=2x>-8x+8
= &
x=>2 x=>2 x=>2

- (x*-1) =2(x-2) @{xz —1=J§(x—2)©{x2—\/5x+2\/§—1:0 (+)
x=2 x>2 x>2

D@ thdy phuong trinh (*) vo nghiém, vay hé phuong trinh ban dau v6 nghiém.
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Bai toan 64. Giai phuong trinh V3xt 1227 +12 =4x—1 (x € ]R) .
Loi gidi.
bicukién xeR.
Phuong trinh da cho twong duong voi
{3)& +12x7 +12=16x° —8x+1<:>{3x4 —4x* +8x+11=0

(3 -2 +1)2(x +4x44) =0 _ [3(x 1 s2(xs2f =0 |* 0
< And o x+2=0=xed
4x >1 dx>1 e

Két luan hé ban du vo nghi¢m.

Nhdn xét.

Cdc bai todn tir 39 dén 64 la cac phwong trinh chita mét can thire bic hai déc ldp, gom hai vé trong d6 mét vé
la nhi thire bdc nhat, da thirc chira trong déau can thire bdc hai tang dan tie nhi thirc bdc nhat 1én da thire bdc bon,
dong nghia véi mire o kho tang dan, doi héi kién thirc gidi phwong trinh dai sé bdc cao & mot mire do nhcft dinh.
Nhung trudc tién chung ta can tim diéu kién xdc dinh cho bai todn, ré rang theo nguyén tdac thi diéu kién can tim
can than va chinh xac (khong qua ruom ra), so di trong tam cua bai todn la giai phwong trinh, tim nghi¢m, khong
dirng lai ¢ thao tdc tim diéu kién. Do d6 khi trong triwong hop bleu thire dudi can don gian cdc ban c6 thé tim chinh
xdc tdp xdac dinh, nguoc lai thi ching ta khong nén di sau vao van dé nay, han ché phirc tap héa bdi toan da cho
thanh hai bai todn nhé, déi khi lam mat thoi gian va cong suc, kho dat dwoc muc tiéu cu thé. Ti uy nhién cac diéu
kién thiét yéu van di kem dé dam bdo logic, thuong goi la diéu kién hinh thirc, buéc cudi cing nén thir lai nghiém
truec tiép dé tranh "dém dai lim mong".

Phuong trinh dai s6 bdc cao la vin dé da va dang duwoc cdc ban hoc sinh cap THCS, THPT vd cdc thay ¢6 gido
quan tdm, tiép cdn, khai thac; mdc dit & c6 nhiéu phwong phdp chinh thong nhu'ng xem chitng van ton tai khéng it
kho khan khi xu Iy chung. Trong pham vi tai liéu ndy, tac gia chi "diém xuyét” cdc biéu thire trong can don gian,
hodic phirong trinh hé qua xudt hién sau khai trién dwa dwoc vé dang co ban, hang dang thiee, danh gia...xin khong
chit trong t6i cdc ky thudt sir dung luong gidac, phuong phdp do thi, Ferarry, danh gid bat ddng thirc hay Cacdarno.
Rdt mong quy ban doc thdu hiéu khiém khuyét nay !

Quay tro lai voi [6p phiwong trinh dang dé cdp, cac ban doc dé ' dang nhdn thdy mét vé phwong trinh chiva can
nén luén luén khéng am, hién nhién phirong trinh vo nghi¢m néu vé con lai mang gid tri dm. Dwa trén co sé do, vé
con lai khong am sé la diéu kién thir hai dé phwong trinh c6 nghiém, trong thao tac trinh bay thi cic phirong trinh
twong tw sé twong dwong véi mét hé diéu kién, bao gom diéu kién biéu thirc bén ngodi cin khéng dm va phwong
trinh hé quad sau khi ndng liy thira, bién doi twong dwong dong b hai vé ban dau.

Sau khi quy vé dang tong qudt: Phuong trinh \| f(x) = g(x) (*).
g (x) >0

[e(x)]

Sau khi giai hé diéu kién ndy chii ¥ két hop véi diéu kién xdc dinh hodc thir triec tiép vao bai todn ban dau dé thu
dwoc ket qua chinh xac nhat.

Diéu kién f(x)20. Khi dé (*) <

Bai tap tuwong tu.
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Giai cac phuong trinh sau trén tap hop sé thuec.

. Jax+1=2+x.

2. 2Bx+2=2-x.
3. Jx+l=x—-4.
4, 2\4x*—x+1-2=>5x.
5. VxP+7x+1+1=4x.
6. 3—-V5x°+6x+9=x.

7. NIxX*+1=x+1.

8. V4x*—5x+1=4x+1.

9. Vx*+5x+4=x+2.

10. 1++2x* +3x+1=4x.
11. 2vx* +3x+4+4=3x.

12. VP +4° +Tx+5 = x+2.
13, 24++/x° +2x2 —dx+4 = x.
14. \/x3—x2—6x+9+x:3.
15. 1++4/x° +4x> +x+1=2x.
16. Nx* +7x° +4x+3 =x—1.
17. \/2x3+x2+10x+17 =x+5.
18. Vx* +6x7 +1dx+4 =3x+2.
19. 24/x° +x* +1=1-3x.

20. Vx? +4x7 —6x+5 =2x.

21. VX +4x7 +3x-7 =x.

22 +3=x2+1.

23 Jxt+xt+2=x"+1.

24, AIx*+5x° +3=2x"+1.
25. V2x + X7 +6 =4x —1.

26. V5x*+x*+3=5x"-2.
27. Jax' —4x> —2x+4 =x-2.
28. Jx' —6x’ —2x+6=x+1.
29. V4x' —8x* —16x+5 =3x 1.
30. Vx* —6x2 +16x+26 =5+x.
31. VAx' —5x> +2x+2 = x-3.
32. Vx*—14x+30=x-5.

33. V2 + 37 —16x+25 =x—2.
34. 3x* +2x7 —20x+20 =2x 1.
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Bai toan 65. Giai phuong trinh J/7x+1=x+1 (xeR).
L&:igitii.
biéu kién x € R. Phuong trinh da cho twong duong véi
Tx+1=x"+3x" +3x+1 < x° +3x7 —4x:0c>x(x—l)(x+4):O<:>xe{—4;0;1} .

Vay phuong trinh ¢6 nghiém § = {-4;0;1} .

Bai todn 66. Giai phuong trinh Jx* +4x* +4x—-1=x+1  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

x3+4x2+4x—1:x3+3x2+3x+1©x2+x—2:0©{ 5
xX=-

Vay phuong trinh da cho c6 nghiém x=-2;x=1.
Bai todn 67. Giai phuong trinh ¥—4x* +x+3 =x-1 (xeR).

Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

x=1
—4x2+x+3=x3—3x2+3x—1<:>x3+x2+2x—4=0<:>(x—1)(x2+2x+4):O<:>{

Phuong trinh (*) v6 nghiém. Vay phuong trinh di cho ¢6 nghiém duy nhat x=1.

Bai todn 68. Gidi phuong trinh /x° +5x> +4x+1-1=x  (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

U +5x +x+1 =x+1<:>x3+5x2+x+1=x3+3x2+3x+1<:>2x2—2x:O<:>{

Vay phuong trinh da cho c6 hai nghiém x e {0;1}.

Bai toan 69. Giai phuong trinh %/x3 +7x° +8x+11=x+2 (x € R) .
Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

x3+7x2+8x+11:x3+6x2+12x+8@xz—4x+3=0c>(x—l)(x—3)=0©{

Két luan tap hop nghiém S = { 1;3} .

Bai toan 70. Giai phuong trinh /x* —4x” + 7Tx—6 =x—2 (xeR).
Lo gidi
biéu kién x € R. Phuong trinh da cho twong duong véi

2
¥ =4’ +7x-6=x"-6x"+12x-8 = 2x* -5x+2=0< 1
2

X' +2x+4=0

(*)
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Két luan nghiém S = {% 2} .

Bai todn 71. Gidi phuong trinh 3/7x° +18x* —=5x+7-2x=1  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

i/7x3+18)c2 —S5x+7=2x+1< T +18x =5x+7=8x"+12x* +6x+1 = X’ —6x* +11x—6=0

& (x-1)(x* =5x+6) =0 (x—1)(x-2)(x-3) =0 = x e {1;2;3}
Vay phuong trinh da cho c6 ba nghiém x=1;x=2;x=3.

Bai todn 72. Gidi phuong trinh /x* + ¥’ +3x* +2x+3=x+1  (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

X A3+ 2x 43 = 437 43 x+l o x —x+2=0

2 2
o xt -y’ +l+x2 —x+l+§:0<:> x’ 1 +Hx—=| =—=
4 4 2 2
Phuong trinh (1) v6 nghiém nén phuong trinh ban dau v6 nghiém.

Nhdn xét.

Cdc thi du tir bai todn 57 dén bdi todn 64 la dang todn co ban ciia phwong trinh chita mét can thire bic ba, twong
tir cdc phan trude, biéu thirc phia trong can khéng qud phire tap va vé con lai cia la mét nhi thike bdc nhat, hau hét
cdc bai todn sau khi bién doi twong dwong, ning lily thira thu dwoc phwong trinh da thire bdc khéng qud 4. Pdc
diém cia phwong trinh chiva cin bdc 1é néi chung la chi can ddt diéu kién cho mcfu thirc (véi biéu thire dwéi ddu
can ¢é dang phdn thire dai s6). Quy trinh gidi ciing doi héi tinh todn tinh xdc, can thin va ky ndng gidi phwong

trinh bdc hai, phwong trinh dai s6 bdc cao hay phdn thirc hiku ty.

Bai tap tuong tu. )
Giai cac phuong trinh sau trén tap hop so thuc

5x+3=x+1.
33x+5=5x+1.

1

2

3. 23x* +6x+1=x+3.

4, 3R5x° +x+2=x+5.

5. J4x*+3x+1=4—x.

6. IxXP+7x*+x+1=2x+1.
7. Y4 +6x7 +3x+8 =3x+2.
8
9

R +xP+x+5-x=3.

J9x° +3x> +3x+4—1=x.
10. /27X +2x° +4 =3x—4.
1. 5t + 23 +4x7 +3x -1 =x+1.
12. 3/x4+x3+5x2+3x—2 =x+1.

13. A + 2 + 72 +3x—4 = x+1.
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Bai toan 73. Giai bat phuong trinh 2Jx-2<x-1  (xeR).

Loi gidi. ,
biéu kién x > 2. Bat phuong trinh da cho twong duong voi
x—-1>20 x>1 x21
5 Al = 5 S 1<x#3.
4x-8<x"—2x+1 X —6x+9>0 (x—3) >0
Két hop diéu kién ta co nghiém 2< x #3.
Bai toan 74. Giai bit phuong trinh V3x-2<2x-1  (xeR).
Loi gidi.
Diéu kién x> % . Phuong trinh da cho tuong duong voi
2x-120 x> 21
r—2<4x —dx+l ’ Tllais
XTESI TR 4 o320 |77

Két hop diéu kién ta thu dugc nghiém S = Eﬂ U[L;+00).

Bai toan 75. Giai bat phuong trinh Vx> -3x+2<4-x  (xeR).
Li gidi.
A 4ea 2 x=>2
bicukién x" -3x+2>20< *)
x<I

) x<-.

. |4=x20 x<4 8
Bat phuong trinh da cho tuong duong voi ) &
X =3x+2<x"—-8x+16 Sx<8 5

Két hop diéu kién (*) thu dugc nghiém x <1.

Bai toan 76. Giai bat phuong trinh 2x—+/x* +4x+7>1  (xeR).
Loi gidi.

Di’éu kién xeR.

Bat phuong trinh da cho twong duong véi

le
. 2
2x—=120 xX>—
2x—1>x*+4x+7 < = 2 Rt x24+\/374<:>x24+\/374.
4x* —4x+1> x> +4x+7 2 3 3
3x*—-8x—-620
4-34
3

Két luan tap nghiém: S = {

4+/34 ]
3 ;400 |.

Bai toan 77. Giai bat phuong trinh x—v-x*+4x-3>2  (xeR).
Loi gidi.

Diu kién —x’ +4x-320 < x* —4x+3<0<1<x<3.

Bat phuong trinh da cho twong duong véi
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x> —4x+4>-x*+4x-3 2x*=8x+7>0

23]

Két hop diéu kién ta thu dugc nghi¢m S = (2 +7; 3

x—220 x=>2
x=2>+-x*+4x-3 <:>{ <:>{ <:>x>2+g.

Bai toan 78. Giai bat phuong trinh Vx* +x* +4x <x+2  (xeR).
Loi gidi.
Diéu kién x(x2 +x+ 4) >( < x> 0. Bat phuong trinh da cho twong duong véi
x+22>0 x>-2
s 5 = o -2<x<4.
X +x" +4x<x"+4x+4

Két hop diéu kién ta c6 nghiém 0 < x < 4.

Bai todn 79. Giai bat phuong trinh V5x° +x* —6x<x-3  (xeR).

Loi gidi.
x21
Ditukién 5x° +x* —6x 20 x(x—1)(5x+6)2 0| ¢
-——<x<0
5

x—320

x=>3
3 2 2 < 3
S5x7+x°—6x<x"—6x+9 5x° <

Bét phuong trinh di cho tuong duong voi { 9 (HE vo nghiém).

Vay bt phuong trinh d4 cho v6 nghiém.

Bai toan 80. Giai bat phuong trinh \/x3 +4x7 +4x+5 <2x+1 (x € ]R) .
Loi gidi.
Diéu kién x* +4x* +4x+5>0.

2x+120 )CZ—l
3

Bét phuong trinh d cho tuong duong véi ) , =
X +4x"+4x+5<4x" +4x+1 < 4

Vay bt phuong trinh d4 cho v6 nghiém.

Bai toan 81. Giai bat phuong trinh Vx* +2x-3<5-x  (xeR),
Loi gidi.
Pidukién x*+2x-320 < (x—1)(x* +x+3) 20 x 21

Bét phuong trinh d cho tuong duong véi

5-x>0 x<5 x<5
3 s S T = 5 Sx<2.
X +2x—-3<x"-10x+25 x —x"+12x-28<0 (x—2)(x +x+14)§0

Két hop diéu kién ta thu dugc tap nghiém S =[1;2].

Bai tofin 82. Gidi bt phuong trinh \x* + x> —2x+2<x-1  (xeR).
Loi gidi.
Ditu kién x’ +x* —2x+220.

2 (Hg vo nghiém).
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. 120 x>1
Bat phuong trinh da cho twong duong véi 4 | X <9, (H¢ vo nghi€ém).
X +x =2x+2<x" =2x+1 x <1
Két luan bat phuong trinh ban déu v6 nghiém.
Bai todn 83. Gidi bit phuong trinh V2x* + x> +4x—-7 <x+2  (xeR).
Loi gidi.
Pidu kign 2x" +x° +4x-72 0 (x-1)(2¢ +3x+7) 20 x 2 1.
. C[x+220 x=>-2 11
Bat phuong trinh da cho tuong duong voi s 5 & , &2 x<3—.
2x"+x +4x-T7<x" +4x+4 2x <11 2
Pbi chiéu diéu kién ta thu duoc tip nghiém S = {1; 3 %J :
Bai todin 84. Gidi bt phuong trinh v6x* +x* —2x—40 < x—1 (xeR).

Loi gidi.
Pidu kign 6x° +x* —2x—40> 0 <> (x—2)(6x" +13x+20) >0 <> x> 2.

Bét phuong trinh di cho twong duong véi 6x° +x* —2x—40< x> —2x+1 & x < ,3/% .

Két hop diéu kién ta dugc nghiém x>2.

Bai toan 85. Giai bat phuong trinh V2x* —4x* +3<2x° -1 (xeR).
Loi gidi.

Diéu kién 2x* —4x* +320< xeR.

Bat phuong trinh da cho tuong duong véi

2x* =1 2x* >1 s x>1
. 5 . , & A Sxizle
2x* —4x" +3<4x" —4x" +1 2x*>2 x<-1

Viy bét phuong trinh dé bai c6 nghiém x >1v x < —1.

Nhdn xét.

Bat phwong trinh la mét néi dung co ban nhung rdt dé ngé nhdn va mdc sai lam trong Idp ludn, tinh todn.. Céc
bai toan tw 61 dén 77 la dang can ban cua bat phwong trinh chira mét can bdc hai. Dieu kién cua bieu thirc dudi

ddu can yéu cau d chinh xdc cao, vi nghiém théng thuwong la mgt khoang (doan) nén can cé sw hop nhat tat ca tap
xdc dinh va két qua bién déi hé quad (ngoai trir nghiém la mét sé diém — truong hop déc biér). Trong mét sé trieong

hop diéu kién trong can cé thé lgp ludn tity theo ddc diém cua bai todn.
Dang tong qudt co ban f(x) < g(x) v f(x) < g(x) (1) .
Diéu kién f(x)=0 (2)

g(x) >0

x) < I:g(x):r =

Luu y két hop véi diéu kién (2) dé thu dwoc tdp hop nghiém can tim.

Khi dé (1) <
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Bai tap twong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1. J4x-3<2x-1.

2. J7x-6<3x-2.

3. Ja-x<x-2.

4. 2J6-2x <x+3.

5. 2\/E<x+l.

6. Vx*+4x+6<2x+3

7. NxP+6x+2<x+2.

8. 2Vx*+3x-3<x+1.

9 3xP+7x+1-1<3x.
10. 24/3x* +x+5<3x+3.
11. V7x* +x—4 <3x—1.

12. V6+2x+x> <5x-2.

13. Vx? —5x+4 <3x+2.

14. \/x3+3x2+x—5<x—2.
15. 2V +x* +x-3 <2x+1.
16. V3x* + x> +4x-8 -2 < x.
17. Vx* +4x7 +4x -9 < 2x+1.
18. V75 + 3% —6x -2 <x-3.
19. V6x* +x+7 <x+5.

20. Vx* +4x7 +3x-1<x-1.
21, VP +3x% +3x -8 <x-2.
22. J4x +x7 +x-27 <x-3.

23. \3x  +5x7 +1 <2x* +5.

24, \Ix*+3x -4 <x*-2.

25 Ux* —x+4 <x+2.

26. V2x* —x+16 <x+4.

27 Ax* +x-2<x* +1.

28. x* —2x+25<2x+5.

29. Jx' +2x° +x—4 < X7 +3.
30. VAx* +3x7 + 22 -8 <2x7 +1.
31 x* +4x2 +9 <x* +4.

32. V6x* +3x* +5<5x* +2.

33. \J9x® +4x* —12x—1<2x-3.

34, \Jx* =3x+18 < x> +6.
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Bai toan 86. Giai bat phuong trinh Vx” —5x+6 > x—1 (xeR)

Loi gidi.
N x=>3
Piéu kién x> -5x+6>0 < (*).
x<2
e Xét x—1<0< x<1.Két hop didu kién (*) suy ra bat phuong trinh (1) nghiém dung véi x <1.
x21
e Xét x—120<> x2=1.Khido bai toan tré thanh ¢ R <:>1£x£§.
X =5x+6=2x"-2x+1 3
Két hop diéu kién (*) thu duge 1< x < % .
Két luan: Tap nghiém cia bat phuong trinh d cho 1a S = (—oo;g} .

Bai toan 87. Giai bat phuong trinh 3x <+/9x* —10x+1+2  (xeR).

Loi gidi.
x>1

biéu kién 9x2 —10x+1>0 < ] (*)
x__
9

Bét phuong trinh d cho tuong duong véi 3x -2 <+/9x* —10x+1  (1).

= Xét3x-2<0&x< % . Két hop diéu kién (*), suy ra (1) nghiém dang véi x < %

= Xét3x-220<=x2> % . Bat phuong trinh (1) twong dwong v&i

3x>2 3x>2 3
R , o 3 Sx>—.
Ix°—12x+4<9x" —10x+1 XZE 2
A A .« A 3 A A ™ © A 0 A \ 1 3
Keét hop dicu kién (*) thu duoc xZE.Ket luan tap nghi€m cua bat phuong trinh: § = _00;5 U 5;+oo .
Bai toan 88. Giai bt phuong trinh 2v/2x* =3x+1+2>x (x € ]R) .
Loi gidi.
x>1
Diéu kién 2x* -3x+120 < 1 (*)
x__
2
[x<2
x—2<0 x>2
s B <2
Bién ddi vé dang 2v2x* —3x+12x-2 < | [Xx=220 = >7<:>{x>2<:>xe]R.
422 —3x+1)2 x> ~4x +4 * r=
x<0

Két hop diéu kién (*) thu dugc tap nghiém S = (_oo;ﬂ U[L;+).

Bai toan 89. Giai bit phuong trinh V3x* +x+1>2x-1  (xeR).
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Loi gid. )
bicu kién x € R. Bat phuong trinh da cho tuong duong véi
2x—-1<0 2x<l <l 2x <1
2x—-120 = le = le =2 & x<5.
3%+ x+12 437 4y +1 PR
X +x+124x" —4x+ 55 <0 0<x<5

Viy bét phuong trinh dd cho ¢6 nghiém x<5.

Bai toan 90. Giai bat phuong trinh 3v/3x” —4x+1+3>x  (xeR).

Loi gidi.
x2>1
Diéu kién 3x* —4x+1>0 < 1
x<—
3
Bét phuong trinh d cho tuong duong véi
x<3 x<3

26x* =30x>0

<3
332 —dx+1>x-3 < {x23 N {xzs 9{13@%1&.

9(3x* —4x+1)> x> = 6x+9

Két hop diéu kién ta c6 nghiém S = (—oo;%} U[1;400).

Bai todn 91. Giai bat phuong trinh 1<Vx*—4x-x  (xeR).
Loi gidi.

x=>4

x<0

Bét phuong trinh d cho tuong duong véi

Piéu kién x* —4x>0 < {

x<-1 x<-1
x+l<x’ —dx | [x=-1 = 1<:>x<—l.
5 5 —1<x<—— 6
X +2x+1<x” —4x 6
Két hop diéu kién ta thu dugc nghi¢m x < —é .
Bai toan 92. Giai bat phuong trinh 3 < x++/x* —=10x+9 (xeR).
Loi gidi.
N x29
bicu kién
x<1
Bét phuong trinh di cho tuong duong voi
3—-x<0 x>3
3-x<vx —10x+9 < | [x>3 S| [x23<x>3.
X —6x+9<x*—10x+9 x<0

Két hop didu kién ta c6 nghiém x>9.
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Bai toan 93. Giai bat phuong trinh 3<v9-2x" +x  (xeR).
Loi gidi.

Bleuklen |x|<9<:>— x<i

N

Bét phuong trinh d cho tuong duong véi 3—x <v/9—2x* < x> —6x+9<9-2x> & 3x* —6x<0=0<x<2.

, : 3
Két hop diéu kién ta co6 tdp nghiém S =| 0;— |.
P o ( ﬁ}
Bai toan 94. Giai bat phuong trinh 4-x <v4x-x*-3  (xeR).
Li gidi.
Diéu kién 4x-x*-320<1<x<3.
Khi do6 bat phuong trinh da cho tuong duong voi

X —8x+16<dx—x* -3 2x* ~12x+19<0 < 2(x-3)" +1<0 (V6 nghiém).
Viy bét phuong trinh dd cho v6 nghiém.

Bai toan 95. Giai bat phuong trinh V-x>-8x+9 >3-2x  (xeR).
Loi gidi.
bicu kién -9<x<1.

. . . 4
Khi d6 bat phwong trinh di cho twong duong véi —xz—8x+9>4x2—12x+9c>5x2—4x<0c>0<x<g.

Két hop diéu kién ta c6 nghiém § = (o;%) :

Bai todn 96. Giai bt phuong trinh x +/—2x> —7x+9 >3 (xeR).

Loi gidi.

Diéu kién —%s x<1.

Khi d6 bat phuong trinh di cho trong dwong voi
m>3—x©—2x2—7x+9>x2—6x+9<:>3x2+x<0<:>—%SxS0.

Két hop diéu kién ta c6 tap nghiém S = [—%; 0} .

Bai todn 97. Gii bat phuong trinh V4x* +x+4 >2-x (xeR).

Loi gidi.
Diéu kién 4x* +x+4 >0 < x € R. Bit phuong trinh di cho twong duong voi
2-x<0 x>2 x>2 50
{Z—xZO = {xs2 & xé—g o 5
X< ——
2 2 2
4x"+x+42>2x"-4x+4 3x"+5x=>0 0<x<? 3

Két luan tp nghiém S = (—oo;—g} U[0;+00).
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Nhdn xét.
> Cdc bai todn tir 86 dén 97 ciing mét dang co ban f(x) > g(x). Sau khi dat diéu kién t6i thiéu f(x) >0
cdc ban c6 thé trinh bdy theo hai phirong dn cé cing ban chdt nhw sau
Phuwong an 1.
o Xét truong hop g(x) <0, bat phirong trinh nghiém ding. Két hop véi diéu kién suy ra nghiém.

o Xét truong hop g( ) > 0. Binh phirong hai vé va két hop diéu kién suy ra nghiém.

o Tong hop 2 truong hop suy ra tdp nghiém cia L phirong trinh ban ddu.
Uu diém la ré rang va sdng sia, mdc dit trong mot sé truong hop cach trinh bay nay ciing khé dai.
Phwong an 2.
e Ddy co thé goi la phirong én trinh bay "gdp", sir dung cdc ky hiéu tuyén, vé ban chat khéng cé gi
thay doi, ciing la chia hai triecong hop, tuy c6 hoi cong kénh nhung dam bdo logic va dé sira chita.
> Cdc bai todn tir 93 dén 96 chii ¥ sir dung diéu kién xdc dinh ciing cho 1oi gidi khd ngdn gon, siic tich.

Bai todn 98. Gidi bt phuong trinh Vx* +4x” +4x-9>2x+1  (xeR).

Loi gidi.

Pidu kign x’ +4x° +4x-920 < (x—1)(x* +5x+9)20 = x>1.

Bét phuong trinh dé cho twong dwong véi x° +4x? +4x—9>4x* +4x+1< x* 210 < x = Y10
Két hop diéu kién ta c6 nghiém x>3/10.

Bai todn 99. Gidi bt phuong trinh 3> 2x—2v6x> +x*-3x—4  (xeR).
Loi gidi.
Pidu kign 6x° +x* —3x—42>0 <> (x—1)(6x” +7x+4)> 0 < x> 1. Bit phuong trinh d cho twong duong véi

x<=
2x-3<0 2 el
3
2\/6x3+x2—3x—422x—3© {2x—320 = XZE = i@xeR.
4(6x° +x2 —3x—4)> 4x? — >2
(6x +x"—3x 4) 4x° -12x+9 75 X >
> 3=
24

Két hop diéu kién ta c6 nghiém x >1.

Bai todn 100. Gidi bt phuong trinh 3+v9x° +x* —~6x-4>x  (xeR).

Loi giii.

Didu kién 9x* +x* —6x-4>0 < (x—l)(9x2 +10x+4)>0 <> x>1. Bit phuong trinh da cho twong duong voi
x—3<0 x<3

3 2 x<3
\/9x +x —6x—-4>x-3<| [x-320 Sl x23 o >3<:>xe]R.

9x* +x* —6x—4> x> —6x+9 9x’ >13 B

Két hop diéu kién ta thu duwoc nghiém x >1.

Bai todn 101. Gidi bt phuong trinh 5+15x° +x* ~10x—6>x  (xeR).
Loi gii.
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Pidu kign 15x° +x* =10x—6 >0 < (x—1)(15x* +16x+6) > 0 <> x >1.

Bét phuong trinh d cho tuong duong véi

x—=5<0 x<5
V15 122 —10x—6 2 x5 | [x=520 NIEEE @{xj@xe]&.
{15x3+x2—10x—62x2—10x+25 {15)8231 =3
Két hop diéu kién ta co nghiém x >1.
Bai todn 102. Gidi bt phuong trinh Vx* +9x> +6x-16-x+2>0  (xeR).
Li gidi.
Pidu kién 115" +x° —4x-8>0 < (x—1)(11x" +12x+8) 20 <> x 21.
Bat phuong trinh da cho twong duong véi
x—2<0 x<2
Jx’ +9x° +6x-16 2 x—2 | [x-220 ol [x22 @{xizcxeﬂ%.
{11x3+x2—4x—82x2—4x+4 {11)8212 =2

Viy bét phuong trinh d cho ¢6 nghiém x >1.

Bai todn 103. Gidi bt phuong trinh V2x° +9x* —6x—5>3x-1  (xeR).
Loi gidi.
Pidu kign 2x" +9x* —6x-520 < (x—1)(2x" +11x+5)2 0 < x>1.
Bét phuong trinh d cho tuong duong véi
25 +9x? —6x—5>9x> —6x+1 = 1’ >3 x >33,

Két hop diéu kién ta co tap nghiém S = (3/5 ; +oo) .

Bai toan 104. Giai bat phuong trinh Vx* +4x’ —12x >2x-3  (xeR).

Loi gidi.
A e 3 5 x=>2
bicu kién x° +4x° -12x © x(x-2)(x+6)>0 =
—-6<x<0
Bét phuong trinh d cho tuong duong véi
[ 3
2x-3<0 <3 3
2x-320 & 3 & 2
xXz—
X +4x7 —12x 2 4x> —12x+9 2 |x23o
x’>9

Két hop diéu kién ta c6 nghiém S =[-6;0]u [%/5 : +oo).
Bai toan 105. Giai bat phuong trinh vx* + x> —x+7 >x-2 (xeR).
Loi gidi.
1Y 27
Piéu kién x* + x2 —x+720<:>x4+(x—5j +TZOC>XER.

Bét phuong trinh d cho tuong duong véi
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x<?2 x<2

x=>2 | x=2
X HxP—x+7>x*—4x+4 x*+3x+3>0

x<2 x<2
> x22
x=2 = 5 SxelR
4 2 2 9 7 2 2 3 7
X =2x"+14+2x"+3x+—+—=20 (x —1) +2|x+—| 2——=
8 8 4 8
Vay bat phuong trinh di cho nghiém ding v&i moi gia tri x.
Bai todn 106. Gidi bt phuong trinh Vx* +x*—6x+10>x-1  (xeR).
Lai gidi.
Diéu kién x* + x> —6x+10>0 = x* +(x—3)" +120 = xeR.
Bét phuong trinh d cho tuong duong véi
x<l1 x<l1
x21 S| x21
x'+x* —6x+10>x" —2x+1 x'—4x+9>0
x<1 x<1
S| [x>1 o [x=21 <xelR
¥ oA 4 A —dx k14420 | |(x¥-2) +(20-1)" +420

Két luan bat phuong trinh d3 cho nghiém ding véi moi gia tri x.

Bai todn 107. Gidi bt phuong trinh Vx' +2x° —4x+5>x+1  (xeR).
Loi gidi.
Diéu kién x* +2x —4x+5>0 = x* +2(x—1)’ +320 = xeR.
Bét phuong trinh di cho tuong duong voi
x<-1 x<-1 x<-1

x>-1 &) x=>-1 | x=>-1
X420 —Ax+5> 7 +2x+1 xt+xP—6x+4>0 Xt = 2xr 1437 —6x+3>0

x<-1
NEEE oSxelR
(x> 1) +3(x-1) 20

Vay bt phuong trinh ban dau c6 tap nghiém S=R.
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Bai tap tuwong tu. )
Giai cac bat phuong trinh sau trén tap hop so thuc

VaAx? +x+2>2x+1.

X +4x+5-2-x>0.

V3xP +4x+1-x2>1.
22x* +3x+1>3x+2.
1++4x" +3x+9 > 2x .
NIX* +2x+4>2-x.
X+V-3x"—x+4>2.
N=Tx> =2x+9+x-3>0.
V=132 —3x+16 > 4+x.
 N-5x7 —4x+9-2x>3.
1L VX +7x+1-2>2.

12. V4x* —9x+5>2x+5.

13. 1++/x° +4x> —4x > 2x.

14. N> + x> =2x +1>x.

15. V8x° +x2 +2x—11-1>x.
16. V5 +x* +4x—10—-x—-2>0.
17. Jx® +25x% +10x > 5x +1.

18. VAX + x> +4x -9 > x+2.
19. V53 + X2 +6x—12> x+3.
20. VAx* —7x* +2x+1>2x+1.

21 Vx*+2x+4 > x+1.

22, \x*+x7-1>2x-1.

23 \x* =7x* +31>x-6.
24, \x*=3x"+6 >2x+3.
25. \x* +10 > V2 (x+3).

26. Vx*—x*+28>x-6.

27 \x*—=9x* +12>2—x.
28. 4x* —9x* =3 >2x+2.
29. VOx* +3x? =11 >4x—1.
30. Vax' +x? +3 26 (1+x).

31 Vx* 4307 +5 2 57 +1.
32 Vx' +7x =9 >/2(x+3).

33. Jxt+ x> +14 >2x-3.

A S A G

—
=]

=]
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V2x—-142

4x -1

Bai toan 108. Giai phuong trinh 1 (xeR).
Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi

3
4x-32>20 x>—
V2x-1+2=4x-1V2x-1=4x-3 & 5 = oS x=1.
2x—1=16x"-24x+9 )
8x —=13x+5=0

So sanh voi diéu kién, két luan phuong trinh da cho c6 nghiém § = { 1} .
Bai toan 109. Giai phuong trinh LZ% =0 (xeR).

x —
Loi gidi.
bicukién 2x+720;x =z, x #3.
Phuong trinh da cho twong duong voi vV2x+7 =3 < 2x=2 < x =1 (Loai).
Phuong trinh ban d4u v6 nghiém.
Bai todn 110. Gidi phuong trinh 2> _1 (1 eR).

2x+3
Loi gidi.
Diéu kién x> —% :

) x>-1 x>-1 x=0
Phuong trinh da cho twong duong véi 24/3x+1=2x+2 < 5 9, =

3x+1=x"+2x+1 x —x=0 x=1
Doi chiéu véi diéu kién ta c6 nghiém S = {0;1}.
N N Hx+2+x+1
Bai toan 111. Giai phuong trinh =1 (xeR).
3x+1
Loi gidi.
Diéu kién x = —%.
Phuong trinh da cho twong duong véi
x>0

> x>0 x>0
X +x+2=2x X , & ) = 2l < x=1.
X +x+2=4x 3x*—x-2=0 X € 1;—5

boi chiéu diéu kién ta c6 nghiém x=1.

V32 +x+2x+1 B

Bai toan 112. Giai phuong trinh 2 1 (x € R) .
X+
Loi gidi.
>
s x(3x+1)20 x=20
biéu kién 1
x#—4 —4#x< -3

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN PHAM VAN XAO; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN POI TUONG PUONG, NANG CAO LUY THUA (PHAN 1) 39

Phuong trinh da cho twong duong voi

> 3—-x2>0 x<3 9
V3 x +x=3-x< = S xe —5;1 .

3xP+x=x"—6x+9 2x*+7x-9=0

Két hop véi diéu kién ta thu duoc nghiém S = {—%; 1} .

Vx+3+2x+3

6x+1

Bai toan 113. Giai phuong trinh 1 (xe R) .
Loi gidi.
Diéu kién -3 < x = —% . Phuong trinh da cho tuong duong véi

Nx+3+2x+3=6x+1>x+3=4x-2

{4x—2zo le

& 2 S x=1
_ 2
x+3=16x"-16x+4 163> —17x+1=0

So sénh véi diéu kién ta c6 tap nghiém S ={1}.

2x+1
Bai toan 114. Giai phuong trinh — =1 xeR).
VS5x—-1+x ( )

Loi gidi.

A 1 :
biéu kién x > 3 Phuong trinh da cho twong duong véi

2x+1=5x-1+x<<x+1=+5x-1 @{

Doi chiéu diéu kién ta c¢6 hai nghiém x=1;x=2.

<:>xe{1;2}.

x*=3x+2=0

x>-1 x>-1
X +2x+1=5x-1

4x -1
Bai toan 115. Giai phuong trinh ——=3 xeR).
P . 2V3x-2—x ( )

Loi gidi.

xZE
2

2V3x-2 #x

Phuong trinh da cho twong duong voi

dx—-1=6J3x—-2-3x=T7x-1=6/3x-2

Tx>1 i1 x=1
= &
49x* ~14x+1=36(3x—2)

Diéu kién

7 & 73
49x° -122x+73=0 |* " 49
So sanh diéu kién, két luan phuong trinh da cho v6 nghiém.

Bai todin 116. Gidi phuong trinh ———2 "1 :% (xeR).

V3x2 +2x -1

Loi gidi.
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A qen 5 x>

bicu kién 3x" +2x-1>0< 3
x<-1

Phuong trinh da cho twong duong véi

4x+2>0 -

3V3x2 +2x— =4x+2<:>{ 2 S x=1.

9(3x +2x—1)=16x" 16x+4 "
12 +2x—13=0

Quan sat diéu kién va so sanh ta thu dugc tap hop nghiém S = {1} .

Bai todn 117. Gidi phuong trinh ——~"> =2 (xeR).

Jax* —x+6+1

Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

1 x=1
3x+1=20 x>—=
3x+3=2\/4x2—x+6<:>{9 218 +9_4(4 5 +6)<:> 3 e 15
R A S 7x? —22x+15=0

Vay phuong trinh da cho ¢6 hai nghiém x=1;x = 175 .

Bai todn 118. Giai phuong trinh Bx ~1  (xeR).

N +2x+6+x+1

Loi gidi.
Diéu kién 2vx? +2x+6 +x+1 0. Phuong trinh di cho trong dwong voi
Tx—1>0 o>l

) (o < 7 < x=1.
49x 14x+1—4(x +2x+6)

Tx—1=2Jx*+2x+6 @{
45x* —=22x-23=0

Két luan phuong trinh ¢6 nghiém duy nhat x=1.

\/2—x+2x+1_i (x
22 —-x+x 3

Bai toan 119. Giai phuong trinh eR).

Loi gidi.
x<2

2V2—-x+x#0

Phuong trinh dé cho bién d6i vé

biéu kién {

3
2x+32>0 xX>——
3VW2—=x+6x+3=8Vy2—x+4x=5V2—x :2x+3<:>{

50—25x =4x> +12x+9 i
TONTROFLLTT 4y 437x-41=0
Dbi chiéu diéu kién suy ra tap nghiém S = {1} .

3Nx—-1+2x-3
Vx—=1+x-1

Bai toan 120. Giai phuong trinh

2 (xe]R).

Loi gidi.

=S x=1.
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Diéu kién x>1.
Phuong trinh da cho twong duong véi 3Wx—14+2x-3=2vx-1+2x-2 o Jx-l1=1<x=2.
Gié tri nay thoa man x >1. Két luan tap nghiém S = { 2} .

2
Bai todin 121. Gidi phuong trinh 2Y 2 T LFY+L_0 0y

3W3x2+1+x

Loi gidi.
Piéu kién 3v3x* +1+x = 0. Phuong trinh d3 cho tuong duong véi
x=>-7
1432 +1+7x+7=6x+18V3x  +1 @ x+7=4J3x* +1 < , ,
x +14x+49 =48x" +16

x=>-7
x=>-7 33
& 5 = 33 <oxesl;—
47x"—-14x-33=0 X e 1;—E 47

Déi chiéu diéu kién ta co nghiém S = {—%;1}.

2
Bai todin 122. Gidi phuong trinh 222 X 22Xy ( CR).

NxP=3x+2+x+1

Loi gidi.
X =3x+2>0

Vx?=3x+2+x+1#0

Phuong trinh da cho twong duong voi

l-x2>0 x<I
2x =3x+242x =X “3x+2+x+l o Vx’ “3x+2=1-x o1 ) = o x=1.
X°=3x+2=x"-2x+1 X

biéu kién {

Déi chiéu diéu kién ta c6 nghiém duy nhit x=1.

V' +l+x+2

Bai toan 123. Giai phuong trinh
x+1

3 (x € ]R) .

Loi gidi.

bicu kién x > —1. Phuong trinh da cho twong duong voi

2x+1>0

VX Hl+x+2=3x+3 VX’ +1=2x+1< s )
X +1=4x"+4x+1

1
2x+1=>0 xX2—= x=0
Tl —ar—ax=0" ’ = V2
Két hop diéu kién ta co nghiem §={0;2+242}.

VX +x—=1+2x _

x+2

Bai toan 124. Giai phuong trinh 1 (xeR).

Loi gidi.
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. 4x-120
Didu kién {x g
x#-2
Phuong trinh da cho twong duong véi

2—-x20
VX +x—1+2x=x+2 VX +x— =2—x<:>{

X +x—l=x"—4dx+4

x<2 x<2
= Rt < x=1
X =x*+5x-5=0 (x—l)(x2+5):0
Két hop diéu kién ta c6 nghiém x=1.
4x -1

Bai toan 125. Giai phuong trinh =1 (xeR).
VP +2x—3+2x+1

Loi gidi.

x>,

‘ {x3+2x—320 {(x—l)(x2+x+3)>o
Piéu kién o

VXl 42x-34+2x+1#20 | +2x—3+2x+1%0

Phuong trinh da cho twong duong voi

x21
V' +2x =34 2x+1=dx—1oVx +2x-3=2x-2&1 | )
X +2x-3=4x"-8x+4

x>1 x=1

& & o x=1
X =4 +10x-7=0  |(x=1)(x* -3x+7)=0

Két hop diéu kién ta co nghiém x=1.

Ve +x +x-3+2x+1 3

Bai toan 126. Giai phuong trinh =— (x € ]R) .
N+ +x-3+x+1 2

Loi gidi.
N X 4+x*+x-3>0 ‘
biéu kién <> x > 1. Phuong trinh da cho twong duong voi
X+ X2+ x-3+x+12£0

N+ +x-3+4x+2=6Vx + X +x-3+3x+3 4 +xP+x-3=x-1

x>1 x=1
= = Sx=1
16x° +16x> +16x—48 = x> —2x+1 16x> +15x* +18x—49=0
Déi chiéu diéu kién ta c6 nghiém x=1.

Vx'+x+2+2x-1

Bai toan 127. Giai phuong trinh =1 (xeR).

VX +x+2+x

Loi gidi.
VX +x4+2+x#0

Piéu kién
X +x+2>0

Phuong trinh di cho twong duong véi Vx* +x+2 +2x—1=vx +x+2+x = x=1.
Déi chiéu véi diéu kién ta c6 nghiém x=1.
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Bai tap twong tu. )
Giai cac phuong trinh sau trén tap hop so thuc

1.

N

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

V2x+1+3x+1 1

2x-2
x—2 1

N2—=x+x+2 :5‘

VAd—x+2x+3

1.

x+2/4—x+1
Vx®+3x+143x+2

2.

2x—1
2x+1 _1

2\/x2—4x+3—x -

N3xP—x+1+2x

=2.

V3xP—x+1-x+1

20X +3x-4+2x-1 1

VX +3x—4+x+1 2

2x+1 _3

VX' +4x* =5+x
V2x +x—3+2x+1

1.

x+2

NP +1+42x-3 2

dex+2+1 3
NxP+x+3+x+5 B 1

2UxP+x+3+x-2 2

V3P +1+x-5 1

Wi +l-x+4 2

2 X2+x+2+x+6_1

VXP+x+2-2x+43 -
Vil +4x+3+x+3

=1.
20X +4x+3—x+3

X X2 +2x—4+2

=1.

\/x4+x2+2x—4 +x+3
Wxt—x+1+x+5 B

=1.
Vxt=x+1+42x+3

20xt +6x+9+2x+5 B

=1.
VXt +6x+9+3x+8

WX +4x7 +4x+5+3x+1

1.
I +4x2 +4x+5+5x+2
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Bai toan 128. Gii bat phuong trinh —sz‘z‘l <0 (xeR).
x_

Loi gidi 1.
U |
biéu kién 53x¢2.

Bét phuong trinh d cho tuong duong véi 202 <0 X

(V2x=1+1)(x-2) x-2

Két hop diéu kién ta thu duoc nghiém 1< x < 2.

<0 1<x<?2.

Loi gidi 2.
SO |
biéu kién E£x¢2.

X¢ét hai truong hop
= V6i x> 2, bt phuong trinh trd thanh v2x—1-1<0 < 2x—1<1< x<1 (Loai).

= Véi %£x<2,bétphucngtrinhtré’thénh V2x-1212x-121<x>1,suyra I <x<2.

Téng hop hai truong hop ta c6 nghiém 1< x <2,

Bai todn 129. Gidi bit phuong trinh ——> >0 (x<R).
x=2+x-1
Loi gid.
biéu kién x>2.
Nhén xét v/x—2 +x—1>0,Vx > 2. Bat phuong trinh da cho twong duong véi x—3>0< x>3.

Vay tdp nghiém la S = [3;+00).
Bai toan 130. Giai bat phuong trinh Lzz—z <0 (xeR)
Loi gidi 1. ’
Diéu kién x> % :
Xét hai truong hop
> V6i x> 2, bit phuong trinh twong duong P3x-2-2<0o3x-2<4 x<2 (Loai).

» Voi §£x<2,bétphu’ongtrinhtuongduong V3x-2-2>0<3x-2>4 < x>2 (Loai).

Két luan bat phuong trinh ban dau v6 nghiém.
Loi gidi 2.

g 2
biéu kién ng.

3x-6 3

Bét phuong trinh di cho tuong duong voi <0< —— <0 (VO nghi€ém).

(V3x—2+2)(x-2) Px-2+2
Vay bt phuong trinh ban dau v6 nghiém.

V3x—-2—-x+1 -

Bai toan 131. Giai bat phuong trinh "
x —

1 (xe]R).

Loi gidi.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN PHAM VAN XAO; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN POI TUONG PUONG, NANG CAO LUY THUA (PHAN 1)

45

Diéukien§3x¢1.

\/3x—2—x+1_ <:>\/3x—2—2x+2<

Bét phuong trinh d cho tuong duong véi " 1<0 . 0.
X— xX—
Xét hai truong hop
x>2
o Voi x>1taco V3x—2<2x-23x-2<4x’ -8x+4 = 4x’ -1lx+6>0 & 3=>x>2.
xX<—

o Véi %S x<ltacd V3x—2>2x-2 (Nghiém dung).

Két hop lai ta thu dugc nghi¢m S = {%, lj u(2; +oo) )

Jx —2x+1
_—

Bai toan 132. Giai bt phuong trinh
x+2

1 (x € R) .
Loi gidi. ’
biéu kién x > 0. Bat phuong trinh da cho twong duong véi

2
\/;—2x+1>x+2c>\/;>3x+1<:>3x—\/;+1<0<:>3(\/;—%j <—%.
Két luan bat phuong trinh da cho vo nghiém.

Bai toan 133. Giai bt phuong trinh (xeR).

L >1
V3x+1-1
Lovi gidi 1.

Diéu kién —% < x # 0. Bat phuong trinh da cho twong dwong vai

2x(\/3x+1 +1)

3x

>1<:>2\/3x+1>1<:>3x+1>%<:>x>—%.

Két hop diéu kién ta c6 nghiém —% <x#0.

Loi giai 2.
2x+1—-+/3x+1 S

Px+1-1

Diéu kién —% < x # 0. Bt phuong trinh di cho twong duong voi 0.

Xét hai truong hop xdy ra
» Néu 3x+1-1>0< x> 0thu duoc
2x+1>/3x+1 & 4x* +4x+1>3x+1 < 4x° + x>0 (Nghiém dung).

= Néu —%£x<0thu duoc
2x+1<~/3x+1 <:>4x2+4x+1<3x+1<:>4x2+x<0<:>—i<x<0.

Két hop hai truong hop ta c6 nghiém —% <x#0.
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Bai todin 134. Giai bt phuong trinh 54% >1  (xeR).
— x_
Lai gidi. ,
biéu kién 1< x # 26 . Bat phuong trinh da cho twong duong voi
4+x 10 x—1++x—1 PN x#1
S5—+x-1 S5—+x-1 5—vJx-1>0

Két hop didu kién ta co nghiém 1< x <26.

2
Vxt=3x+2 +2<

= 1#x<26.

Bai toan 135. Giai bat phuong trinh <2 (xeR).
P
Li gidi.
x>2
Diéu kién | 2
E #x<1

\/x2—3x+2+2_ X’ =3x+2—-6x+6

250 <0 ().
3x-2 3x-2

x2>1

2 2 A
x —3x+2<36x"—72x+36

Bét phuong trinh d cho tuong duong véi

> Xét3x—2>0<:>x>§;(1)<:> x2—3x+2ﬁ6x—6<:>{ x21.

, , 1
Két hop didu kién thu duoc {x

2 . . 2
> Xét 3x—2<0c>x<§; (l)<:> x*—3x+2>6x—6 (Nghiém dung véi x<§).
Viy bét phuong trinh dd cho c6 tap hop nghiém S = (—oo;%} {1} U[2;+0).

x—2

Bai toan 136. Giai bat phuong trinh >1  (xeR).
Jx?=3x+3-1
Léi gidi.
bicukién x =L, x#2.
2
Béit phurong trinh d cho c6 dang —— 2 130« TN TS 4y
x*=3x+3-1 x*=3x+3-1
x>2
v Xét\/x2—3x+3>1<:>x2—3x+2>0c>{ :
x <

xX*=2x+1>x*=3x+3

>1
(1) x-12+x*=3x+3 @{x S x22

vV Xét VP -3x+3<lea X’ -3x+2<0s1<x<2.

l<x<?2 l<x<?2
(1)< =N Sl<x<?

x—lS\/x2—3x+3 x2—2x+13x2—3x+3

Viy bét phuong trinh d4 cho ¢6 nghiém 1<x#=2.
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N3x=2+x"+x+1 <

X

Bai toan 137. Giai bt phuong trinh x+2  (xeR).
Loi gidi.
Diéu kién x> % . Bit phuong trinh da cho twong duong v6i V3x—2 + x> +x+1>x* +2x & 3x-2 >x -1

1
x—1<0 X< x<l1

x>1 5+413

<) | x-120 = = 544/13 ©x<
— 1< 2
{3x—2>x2—2x+1 > \/B<x<5+\/B xs 2
2 2
Bét phuong trinh dé cho ¢ tip nghiém S = {%, > +£/E] .
Bai todin 138. Gidi bit phuong trinh —— 2~ <1 (xeR).
X +x+3-3
Loi gidi.
Diéu kién x* +x-620.
2
BAt phuong trinh da cho tuong duong véi -5 1< XITNXHXHI 5y
VX' +x+3-3 VX +x+3-3
Xét hai truong hop xay ra
. x>2
. Néu\/x2+x+3—3>0<:>x2+x—6>0<:>{ 3
x<-—
2x+3<0 *=73 X<——
(*)<:>2x+3£\/x2+x+3© 2x+32>0 o x>—§ o 3 2 @xé—%.
4" +12x+9<x” +x+3 2 TS SxX<—3
i 3x* +11x+6<0
Suyra x<-3.
= Néu VX’ +x+3-3<0 X’ +x-6<0& -3<x<2
3
3 xX>—=
2x+320 >-=
(*) = 2x+32VxX° +x+3 & , S 2 S 2 @xz—%.
4x" +12x+92>2x" +x+3 3

3x%+11x+6>0 xZ—vaS—3
2
Suy ra —§£x<2.

Tong hop hai trudng hop ta 6 nghiém S = (—o0;-3) u[—%ﬂj :

x—4

Bai toan 139. Giai bat phuong trinh
1-2x* —x+3

<3 (xe]R).

Loi gidi.
bicukién xeR.
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2
Nhan xét: 2x* —x+3 = 2(x —ij +% >1=1-+/2x* —x+3 < 0. Bit phuong trinh d cho twong dwong véi

x—=4>3-3J2x"—x+3 32X —x+3>7—x

7-x<0 x>7 x>7
| | 7T-x20 S| | x LT & 22
——=<x<1
18x* —=9x+27 2 x* —14x+49 17x* +5x-22<0 17
Vay bt phuong trinh c6 nghiém § = [—%; 1} U(7;+).
N » caeq A \ x+1
Bai toan 140. Giai bat phuong trinh <1 (xeR).

V2 +2x+9-2
Lai gidi.
bicukién xeR.

Nhan xét vx* +2x+9 —2:\/(x+1)2 +8-2>+/8-2>0. Bt phuong trinh da cho twrong duong voi
XH1SVX +2x+9 -2 & x+3<Vx" +2x+9

x+3<0 x<-3
x<-3
S| [x+320 &S| (x23 < x<0
5 ) -3<x<0

X +6x+9<x"+2x+9 x<0
Viy bét phuong trinh d& cho c¢6 nghiém x<0.
Bai todn 141. Gidi bit phuong trinh ——> 1 >1 (1 cR).

VXl +x+4-1 2

Loi gidi.
biéukién xeR.
X +x+3

NxT+x+4+1
1
2x—22\/x2+x+4—1<:>2x—12\/x2+x+4@{ & 2 ©x25+ 61

2 > 42
dx  —4x+1>2x"+x+4 3’ —5x—3>0

Nhan xét Vx* +x+4-1= > 0,Vx € R. Bat phuong trinh di cho twong duwong véi

5+\/a

Viy bét phuong trinh d cho c¢6 nghiém x > 5

Bai toan 142. Giai phuong trinh 2 51 (xeR).

3-N-x*+4x-3

Loi gidi.
Dicu kién 1<x<3.
A > X —4x+12 (x—2)2+8
Nhan xét 3—+v—-x>+4x-3 = = >0,Vx e[1;3].
344—x"+4x-3 3+-x"+4x-3
Bét phuong trinh da cho tr6 thanh x+2 >3 —v—x" +4x -3 < +/-x* +4x-3 > 1-x (Nghiém dang Vx [1;3]).

Vay bat phuong trinh di cho c6 nghiém 1< x<3.
Nhdn xét.
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Trong qud trinh gidi bat phwong trinh chita dn dwdi mau thire, cdc ban can déic biét lew y ddu ciia mau thire,
thong thuong phai chia hai truong hop (mau thirc am hodc duong), tuy nhién trong mot SO truong hop co thé sir
dung cdc phép ldp ludn dé xét dau ciia mau thire, lam giam thiéu cdc truong hop phirc tap xdy ra. Co thé thure hién
thao tac ldp ludn nay bang cach danh gid thong thuong theo cac tinh chdt thuan tiy ciia so sanh — bat dang thuee,
sir dung bat dang thire c6 dién, hang dang thirc — tam thire bdc hai, dang thire lién hop, ham s6 va nhiéu céng cu
khac.

Dién hinh la hai bai todn 139 va 140 sir dung phdn tich hang ddng thike — tam thirc bdc hai — phén tich binh
phirong, cdc bai todn 141 va 142 déu sir dung dang thire lién hop, véi bai todn can thire chi chita da thirc bdc hai
cdc ban cé thé sir dung mot trong hai phwong dn nay dé ldp ludn. Trong truong hop da thirc bic ba va cao hon,
can lia chon cach phan ieng phit hop va chinh xdc hon.

.y 143x —y/1-35
Bai todn 143. Gidi bit phuong trinh L2 V173 5 (L cR).
X

Loi gidi.
\ 1 1
biéukién ——=<x<—;x#0.
NG} 3
143x—+1-3x7 1+x—+1-3x7

Bét phuong trinh di cho tuong duong voi -2<0& <0 ().
x x

Xét hai truong hop
e Vdi 0<x£% thi (*) & l+x<y1-3x> ©x* +2x+1<1-3x c>2x2+x<0c>—%<x<0 (Loai).

. 1 1
o Vi ——3Sx<0 thi (*) < 1+x>+1-3x <:>x2+2x+1>1—3x2<:>2x2+x>0<:>x>0vx<—5.

<x< —l . Két hop hai trudng hop ta c6 nghiém ——=< x < —l

f‘

Suy ra —

f
VXt +1+2x7 +x—1

Bai toan 144. Giai phuong trinh 5 <2 (x € R) .
X+
L&:igitii. ,
biéu kién x € R. Bat phuong trinh da cho tuong duong véi
[ 2 2 2 2 5-x20 X2 12
X +142x +x-1L2x" +4 S Vx +1<5-x & ) 5 Rt 12 x<—.
X +1<x"—-10x+25 xé? 5

Viy bét phuong trinh dd cho c6 nghiém x < % .

2 2
Bai todn 145. Giai phuong trinh 2 Y% 1x 27X 22 (xeR).
X+

Loi gidi.
x>1
Diéu kién 2
—1#x< -3

Bét phuong trinh d cho tuong duong véi

X +A3x" —x—2—x x2+v3x2—x—2—x—(x2—x—2) V3 —x—-2+2
n " <0< 0 <0 x<-1.
X+ X+ X+

-(x-2)<0<
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Két hop didu kién ta thu duoc nghiém x < —1.

3
Bai toan 146. Giai bat phuong trinh —“‘2”1” >1  (xeR).
o

Loi gidi.
g 1
biéu kién -1<x # 3

X+l +x VX +1—x+1
_— 1> —>

Bét phuong trinh di cho tuong duong voi
2x—1 2x -1

0 ().
Xét hai truong hop
x<l1 x<1
> V(')rix>%thi (*) eV +l>x-1< {xkl = {XZI <:{ < xelR
)>O

X +1>x*=2x+1 x(xz—x+2

Suy ra (*) nghiém ding véi x > % .

1 x>1 x>1
> V61 —1<x<—thi (*)<:> C+l<x-1 , 5 =
2 x +1>x" —-2x+1

x(xz—x+2)<

Téng hop hai truong hop ta thu dugc nghiém x > % .

\/x3 +x+2x—4+2x-2 <

Bai toan 147. Giai bt phuong trinh -
x —

1 (x € ]R) .
Loi gidi. ,
biéu kién x >1. Bat phuong trinh da cho twong duong véi

\/x3 -|-x2+2x—4-|—2x—2<3x—1<:>\/x3 +x+2x—4 <x+1

x>-1 x>-1
S 5 S <:>—1£x£€/§
X +x +2x—-4<x " +2x+1 x’ <5

Két hop diéu kién ta thu duge tap nghiem § =[5 ],

2x

Bai toan 148. Giai bat phuong trinh >1  (xeR).
VX Xt =24+ x+1
Loi gidi.
A N +x*=24+x20 VX +x*=2+x#0
bicu kién & & x>l
X +x’ =220 (x=1)(x" +2x+2)20

Bét phuong trinh di cho trg thanh
2x 2+ X -2 +x+leox-12Vr +x -2 o x* - 2x+1>2x +x° -2
e x +2x-3<0e (x-1)(x’ +x+3) <0 x<1
Két hop diéu ki¢n ta c6 nghiém x=1.
V2x+1+x+1
V2x+1-1

Bai toan 149. Giai bat phuong trinh <2 (xeR).

Loi gidi.

0 (h¢ v6 nghi¢m).
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Diéu kién —% < x # 0. Khi d6 bit phwong trinh di cho twong duong véi

V2x+1+x+1 2<0<:>x+3 V2x+1
N 2x+1-1

(x+3) —(2x+1) 2x
x+3+2x+1  2x+1+1

N S0<:>(x2+4x+8)xS0<:>xS0

Vay bat phuong trinh di cho c6 nghiém —% <x<0.

Bai todn 150. Gidi bit phuong trinh ~22 1 "2¥ <1 (xcR).
2Ux—=1-x+1

Loi gidi.

x=1

29x—-1-x+1=#0
3Wx—-1-2x \/ —3x-1 Ox* +5x+2 2Jx—-1+x— 1

Piéu kién { & 1< x# 5. Bat phuong trinh da cho twong duong véi

— 150 <0
2Vx—-1—x+1 2Vx—1—x+1 Jx—1+3x+1 x*—6x+5
2
ws0©x2—6x+5<0<:>1<x<5
x —6x+5

Két hop diéu kién ta thu dugc tdp nghiém 1<x<5.

Nhdn xét.

DPoéi voi 16p bat phwong trinh chiva an ¢ mau thirc, vé nguyen_ tic ching ta can chia triwong hop va gidi tuan tu.
Tuy nhién sir dung linh hoat diéu kién va ding thirc lién hop dan truc tiép t6i phwong trinh hé qud, va két qua la
gidi mot bat phirong trinh tich don gian nhw mot sé bai todn trén.

VX =2x+x+2

Bai toan 151. Giai bat phuong trinh <l (xeR).
24x% =2x +1

Loi gidi. ’
biéu kién x >2v x <0. Bat phuong trinh da cho twong duong véi

X =2x +x+2<2Ux* —2x +1 e x+1<+/x = 2x

x<-1 x<-1 x<—1
s x=>2-1 Sl |lxz2-1 & 1<:>x£—l
R X —-1<x<—— 4
X +2x+1<x" —2x 4x <-1 4

Két hop diéu kién ta thu dugc tdp hop nghiém S = (-oo;-ﬂ .

Jx2=1+2x+3

Bai toan 152. Gii bat phuong trinh - >2  (xeR).
-1-1

Loi gidi.
Diéu kién 1<x* #2.
Bat phuong trinh da cho tuong duong voi
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Vxt=1+42x+3 2x+5-+/x* -1
= >0

-22>20 1).
x-1-1 xP-1-1 (1)
Xét hai truong hop
= V6iVx’-1>1e[x]>+/2thi
5
2x+520 x>—-= _
(1)<:>2x+52\/x2—1<:>{4 s rss 2 1<:> 2 @xk@.
XA20x252x =132 50042630
Suy ra thu dugc S, 2{@;—\5})[\5&@).

. Vé’i\/x2—1<1<:>|x|<\/§<:>—\/§<x<\/§thi
(1)<:>2x+5S\/x2—1<:>4x2+20x+25ﬁx2—1
<:>3x2+20x+26£0<:>—@£x£@

D@ thiy truong hop nay loai.
Két hop hai trudng hop va diéu kién ta c6 nghiém S = {@;—\5 } U [\/5 +0).
3
Bai todin 153. Gidi bt phuong trinh 27 3F % 1 Ry,
2N +4+x+2
Lai gidi.
3
Biéukién 2N +4+x+220
x>-3/4
Nhéan xét 2\/x3+4+x+2>0,Vx2—3/Z.Bét phuong trinh da cho tr¢ thanh
VX +443x+4> 20 +4+x4+2 2 2x+2>x’ +4
x=>-1 x2>-1
& 5 5 ST 5 <:>O<x<2+\/§
4x° +8x+4>x"+4 x —4x"—-8x <0
Két hop diéukién ta c6 nghiém S:(0;2+\/§).
3, .2 4.
Bai todn 154. Giai bt phuong trinh T G B (xeR).
\/5x3+x2—4x—2+2—x
Lai gidi.
(x—1)(5x" +6x+2)20
5S¢ +x’—4x—220 x=!
. X +x —4x-22 )
Pidu kién {J i IR o dlx<2 x>l
—4x— — >2
Sx”+x"—4x—-2#x-2 X X325 #6
5004+ x%—4x-2#x—4x+4

\/5x3+x2—4x—2+x—2<

0.
\/5x3 +xP—4x-2+2-x

Bét phuong trinh di cho tuong duong voi
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x<2 x<2 5
<
Xét\/5x3+x2—4x—2+2—x>0<:,> x=>2 | (x=22 @{x> oS xelR.
X =2
50 +x*—4x-2>x"—4x+4 50 >6

Suy ra /5% +x2 —4x—2+2—x>0,Vx>1. Do dé ta co
x<2

x<2
\/5x3+x2—4x—2£2—x<:> , ) ) = 5 @xﬁi/g.
S5x”+x"—4x-2<x"—-4x+4 5x° <6 5

Két hop diéu kién ban dau thu duoc nghiém S = {1; iE } .

Ny 20X +x7 +4x - —
Bai toan 155. Giai bat phuong trinh e 6ex3 (xeR).

P+ +4x—6+2x—1

Loi gidi.

X+xP+4x-6>0 (x—l)(x2+2x+6)20
Rt oS x>l

biéu kién
I 437 +x -5 #1-2x it 43 x5 £1-2x

Nhan xét Vx* + x> +4x—6 +2x—1>0,¥x > 1. Khi d6 bat phuong trinh da cho twong duong véi
2\/)63 +x2+4x—6+x—3S\/x3 +x>+4x—6+2x—1

<:,>\/x3+x2+4x—6Sx+2<:,>x3+x2+4x—6£x2+4x+4c:>x3 <10 x <310
Viy bét phuong trinh ban dau c¢6 nghiém 1< x < 0.

4 2
Bai todn 156. Giai bt phuong trinh 2x' X 2x42+2 (xeR).

\/x4+x2—2x+2 +x+1

Loi gidi.
Piéu kién x* +(x—1)2 +120,VxeR.

Nhan xét vx* +x2 —2x+2 +x+1> x> +x+1>0,Vx € R . Bit phuong trinh da cho twong duong véi

2\/x4+x2—2x+2 +2<\/x4+x2—2x+2+x+1<:>\/x4+x2—2x+2 <x-1

x2>1 x>1
S ., 5 =R =>xed
XT+x"=2x+2<x” —2x+1 x'<-1

Viy bét phuong trinh ban dau v6 nghiém.

Nhdn xét.

Van la cdc thi du dién hinh cho 16p bat phuong trinh mot can thirc dang phan thire hitu ty, I6p bai todn nay noi
tiép cdc bai todn phia trude, véi su xuat hién cia cung mot can thirc trén tir thicc va mau thirc, thoat nhin cé vé
phite tap, tuy nhién sau khi quy dong mau thirc hai vé sé dua vé bdt phuong trinh thuong co ban. Dleu quan trong
hon ca la biéu thire chita cin tang dan dé phirc tap khi ton tai dwéi mau thire, do vdy ching ta can thdn trong hon
trong tinh todn, ldp ludn dau mau thirc, hodc la bat budc phdi chia truong hop, hodc la danh gid biéu thirc dwdi

mau tity theo hinh thirc bai todn ciing nhw trinh ¢ ciia nguoi trinh bay.
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Bai tap tuwong tu. )
Giai cac bat phuong trinh sau trén tap hop so thuc

V3x—-1-2x+1 <

1 0.
x+1
V2x—-1—-x+2
2. /] — — " >1.
x—2
3 2
N I+ x +2x—d-x-1_
X’ =5x+6
2x
4, —— <.
1-v2x—-1+x
5 x+3 <1
2tx—x +5x+7
6 \/4x+3+2—x<2
C JAx+3+x-1
2_ —
7 Vxt—4x +2x 1>0.
2x-1
2
2. x++/3x —x—2£2.
x—2
9 3\/3x2+x+1—x+5<1
V32 +x+1+x-2
x+1
10. <2.
V3xXP+x+5-3
IR AC DY
x*+3x-2
12. al >2.
Vx?+2x+10-3
13 2x+1+2\/—xz+2)c—7<1
2o s2x-7
2
14, 29x +2x+4 x+5<1'
1-vVx*+2x+4
15. >x <1.
\/x3+x2+6x—8+4x—3
2x-3
16. <0.
3xd +4x? 44w +1-2x-1
17 2\/2)c3+)c2+4x—7+x+1>1
V2 x4 4x—T+2x+3
4 2
8 Wt +x 2x+5+2x+3

CJxt e 20 4543x+2
4 2 _
19, Jxt+x7 +8x-10 S
x+4

1.
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Bai toan 157. Giai phuong trinh (2x° =5x+2)Vx*~2x=0  (xeR).
Léi gidi.
biéukién x>2vx<0.

Phuong trinh dé cho twrong duong véi (x—2)(2x—1)/x(x-2) =0 xe€ {0;%;2} :

So sanh diéu kién ta c6 nghiém S ={0;2} .

Bai toan 158. Giai phuong trinh (2x—3)vx* -5x+4=0 (xeR).
Lévi gii.
biéukién x>4vx<I1.

Phuong trinh da cho twong duong véi (2x—-3)/(x—1)(x-4) =0 xe {1;%;4} :

Déi chiéu diéu kién thu dugc hai nghiém x=1x=4.

Bai todn 159. Gidi phuong trinh (x* —5x+6)v—x"+8x-7=0  (xeR).
Loi gidi.

Diéukién 1<x<7.

Phuong trinh dé cho ¢6 dang (x—2)(x-3)/(1-x)(7-x) =0 = xe{1;2;3;7} .
Két hop diéu kién ta c6 bon nghiém S ={1;2;3;7} .

Bai toén 160. Gidi phuong trinh (x’ —2)v/9x” —6x+1=0  (xeR).

Loi gidi.

Piéu kién xeR.

Phuong trinh d4 cho twong duong (x3 —2) (3x-1) =0 (x3 —2)|3x -l|=0exe {%,3/5} .

Két luan tap nghiém S = {%, 3/5 } .

3x+1

Bai todn 161. Giai phuong trinh (3x° - 3x” +3x-1) =0  (xeR).
X
Loi gid.
biéu kién x>0vx£—%.
1
3%’ =3x" +3x-1=0 1= —yx3 -
‘ i . (x—1)3=—2x3 x—1=-x32 X )
Phuong trinh da cho twong duong véi | (3,41 = 1 =
=0 3x+1=0 x=—= _ 1
X 3 X = 3

Két hop diéu kién ta thu dugc tdp nghiém S = {—1; ! } .

3 1+§5

Bai todn 162. Gidi phuong trinh (x* —4x+7)V-x*+5x-4=0  (xeR).
Loi gidi.
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Diéukién 1<x<4.
Phuong trinh di cho twong duwong voi [(x—Z)2 +3} (I-x)(4-x) =0 (1-x)(4-x) =0 x e {1;4}.

Két luan phuong trinh d3 cho c6 hai nghiém x=1x=4.

x—2
X

Bai ton 163. Giai phuong trinh (x* +5x—6) =0 (xeR).

Loi gidi.
bicukién x>2vx<0.

X +5x-6=0
Phuong trinh da cho twong duong véi | [, _» = {

(x—l)(x2+x+6)=0<:{x=1
x-2=0

So sanh diéu kién ta c6 nghiém duy nhat x=2.

-1
Bai toan 164. Giai phuong trinh (x4—x+2) al 3:0 (xeR).
X+
Loi gidi.
biéukién x>1vx<-3.
Xét hai truong hop
] s 21 5, 13 , 1Y 1y 3
o X —x+2=0x" —x"+—+x —x+—+=—=0|x" —— | +| x——= | =—= (VO nghi¢m).
4 4 2 2 2 2
e Flooex-1z0sx=l.
x+3

Két luan tap nghiém S = { 1} .

Bai toan 165. Giai phuong trinh (x _2x +21j\/ 3x*+7x-4=0 (x € R) .
x+

Loi gidi.
4

biéu kién ISxSE.

2

_ =1
Phuong trinh da cho tuwong duong véi ¥ —1 (x-1)(4-3x)=0< o Sxe {_1;1;i} _
2 (x—1)(4-3x)=0 3

X+

Dbi chiéu diéu kién thu duoc tip nghiém S = {1;%}.

Bai ton 166. Giai phuong trinh (x* —3x +2) I " (xeR).
X" +4x+7

Lévi gii.
biéu kién x>1.
\ ~ re 2
Phuong trinh da cho twong duong véi (x—1)" (x+2)vx-1=0= x=Lx=-2.

Quan sat diéu kién ta 1dy nghiém x=1.

Bai todn 167. Giai phuong trinh (2x —x—“j V2x' =322 43x-1=0  (xeR).
X

Loi gidi.
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S x>—.

x=0 2

3 2 - 2_
Ditu kién {2x (;3x +3x—120©{(2x )(x*=x+1)20 1
X#

-1)(2x+1)=0
Phuong trinh da cho twong duong voi (2x2—x—1) (x—l)3+x3 :Oc{ix )( *r ) <:>xe{—
—-x=Xx

N |~
N |~
=
%/_J

Déi chiéu diéu kién, suy ra tip nghiém S = {%;1} .

Bai toan 168. Giai phuong trinh (2x+ 2 2j\/—x3 +4x-3=0 (xeR).
x_

Loi gidi.

biéu kién {

x#2 x#2

—xX*+4x-3>0 -1)(x*+x-3)>0
X +4x - (x )(x X )
Phuong trinh da cho twong duong

2x% —4x+9

x-2

\/(l—x)(x2+x—3) =0<:>[2(x—1)2+7}(1—x)(x2 +x—3)=0©)C€{l;\/E_1;—\/E+1}.

2 2
,x/ﬁ—l \/B+l}

=

2 2

b

Két hop diéu kién ta c6 nghiém § = {1

2 —_—
Bai toan 169. Giai phuong trinh [xz +1+Mj\/—2x3 -3x+5=0 (xeR).

Sx+1
Loi gidi.
Pidu kién {2x3+3x_5£0@—1¢x31.
Sx+1#0 5
. 5% +3x° +3x+1=0
Phuong trinh da cho tré thanh Sx+3x +3x+1\/(x—1)(2x2+2x+5)=0<:> x=1=0
ol 2x* +2x+5=0
Xét ba truong hop

> 55X 43 +3x+1=0< ()c+1)3 =4y o x+l=-Vax o> x=- ! .
1+3/4
> x-1=0=x=1.
> 2x°+2x+5=0,A<0 (V6 nghiém).
Dbi chiéu diéu kién ta c6 hai nghiém x =1;x = S
1+3/4
Nhdn xét.

Cdc bai todn tir 157 dén 169 déu la dang phirong trinh tich co ban, diém ddc biét la trong d6 mét nhdn tir chiva
can thike phike tap, cdc ban can hét sirc chii y diéu kién can thire dé logi cdc nghiém ngoqi lai. Viéc gidi cdc phwong
trinh dai s6 bdc cao, phdn thire hitu ty phia ngodi can déi khi ciing can van dung kha nhiéu ky ndng.

x—1

Bai todn 170. Gidi phuong trinh (x* +x* +x-2), /=
x +1

=0 (xeR).

Loi gidi.
bicu kién x>1.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN PHAM VAN XAO; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN POI TUONG PUONG, NANG CAO LUY THUA (PHAN 1)

58

Xét hai truong hop
XAt +x>3, Vx> +x0 +x#2.
-1
S —0ox=l.
x"+1

Viy phuong trinh ban dau c¢6 nghiém duy nhat x=1.

2
Bai todn 171. Giai phuong trinh (2x° —3x° +x-2), /Lx;s =0 (xeR).
x_

Lai gidi 1.
biéu kién x>2.

Phuong trinh di cho twong duong véi 2x° —3x* +x—2=0 (*).

D& thiy 2x" —3x” +x—2=(x-2)(2x" +x)+3x-2>32-2=4>0,vx>2, suy ra (*) vo nghi¢m.
Viy phuong trinh ban ddu vo nghiém.

Loi gidi 2.

bicu kién x> 2.

Phuong trinh da cho twong duong voi 2x° -3x* +x-2=0< x*(2x-3)+x-2=0 (1).

Vi x>2=2x-3>0=x*(2x—-3)+x-2>0, phuong trinh (1) v nghiém.

Vay phuong trinh da cho vo nghiém.

Loi gidi 3.

bicu kién x> 2.

Phuong trinh di cho tuong duong véi 2x° —3x" +x—2=0 (*).

Xéthamsd f(x)=2x"-3x"+x-2=0;x>2tacé f'(x)=6x"—6x+1>0,Vx>2.

Suy ra ham s6 f(x)lién tuc va dong bién véi x>2,do d6 f(x)> f(2)=4. Nghia la (*) vo nghiém.

Nhdn xét.

Trong bai todn 171, thao tac chirng minh phwong trinh (*) vo nghiém khi x >2 co thé gdy khé khan véi doi véi
mét s6 ban hoc sinh, ddc biét la cdc ban hoc sinh THCS, khi kién thirc Todn so cdp chwa dwoc trang bi day di. Hai
loi gidi 1 va 2 sir dung nhém nhdn tir hop Iy va ddnh gid thuan tiy, 1oi gidi 3 sir dung cong cu dao ham — ham sé dé

tim chén dwéi cia ham sé f ( ) thudc pham vi chwong trinh gidi tich 11 va 12 THPT, mong cdc ban doc nhé tudi

hét sike lwu y.

x—4

Bai todn 172. Giai phuong trinh (x* —3x+1) =0  (xeR).
x+2
Loi gidi 1.
biéu kién x >4 v x <-2. Xét hai truong hop
o [F2 _0ex=a.
x+2
o x =3x+1=0 (*)

Xéthamsé f(x)=x"—3x+1, ham sé lién tyc trén R.
Tacod f(-2)=-1/(0)=Lf(1)=-1f(2)=3= f(-2).f(0)<0; £ (0).f(1)<0; f(1).f(2)<0.
Suy ra phuong trinh /' (x) =0 c6 dung mdt nghiém trén timg khoang (-2;0),(0;1),(1;2).

Phuong trinh da thirc bac ba nén c6 tdi da ba nghiém, (*) c6 ba nghiém phan biét déu thuoc (—2; 2) .

Nghia la (*) vo nghiém véi x>24vx<-2.
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Két luan phuong trinh d cho c¢6 nghiém x=4.
Loi gidi 2.
biéukién x>4vx<-2.
Xét hai truong hop
x—4
x+2
e X' -3x+1=0 (*)

Xéthamsd f(x)=x"-3x+1 véi x24vx<-2.

=0 x=4.

Tacod f'(x)=3x"-3>0  ;x24vx<-2,hamsd f(x)lién tuc, dong bién véi x=4vx<-2.
Suy ra f(x)ez(f(—Z);f(4)]:(—1;53],nghia 1a phuong trinh £ (x) =0v0 nghiém véi x>4vx<-2.

Két luan phuong trinh d cho c¢6 nghiém x=4.

x+5=0 (xeR).

Bai todn 173. Giai phuong trinh (x* +5x” +2x—3) 1
.

Loi gidi 1.

bicukién x>1vx<-5.

Xét hai truong hop

x+5

v =0 x=-5.

x—1
vV X +5x"+2x-3=0 (*)
Xéthamsd f(x)=x"+5x"+2x-3  ;x>1vx<-5.Hamsb lién tuc trén R. Lai c6
F(=5)=-13; f(=2)=5f(-1) ==L £ (1) =5= £ (-5).f (-2) < 0; / (-2).f (-1) < 0; £ (-1).f (1) <O.
Suy ra phuong trinh £ (x)=0c6 duy nhét nghiém trén timg khoang (-5;-2),(-2;-1),(-L1).
Phuong trinh da thirc c6 t6i da ba nghiém, do d6 (*) c6 ba nghiém phén biét déu thudc (—5;1) , nhu vay (*)
v0 nghiém trong trudong hop x >1vx<-5.
Két luan tap nghiém cuia phuong trinh da cho S = {—5} .
Loi gidi 2.
Piéu kién x>1vx<-5.
Xét hai truong hop
x+5

=0 x=-5.
x—1

= X457 +2x-3=0 (%)
Xéthamsd f(x)=x"+5x"+2x-3  ;x>lvx<-5.
Tacd f'(x ):3x2+10x+2>0 ;x>1vx <=5, ham sd f(x)lién tuc va dong bién véi x >1vx<-5.
Suyra f(x [f )):[—13;5),r6 rang phuong trinh f(x)=0v0 nghiém.

Két luan phuong trmh da cho co nghlém x=-5.
Nhdn xét.

Ouy doc gia cé thé thdy hai bai todn 172 va 173 van thudc dang todn co ban phwong trinh tich hai nhan tr
trong do ¢6 mot nhdn tir da thircc bdc cao, tuy nhién hudng xu ly phuwong trinh bén ngoai can da tinh té hon mot
chiit, né dwa vao diéu kién xdc dinh cua biéu thirc trong cin. Poi voi cdc phwong trinh (¥) phia trén, déu la phirong
trinh bdc ba khé quy vé hang ddng thike va may tinh cho nghiém vo ty, su dung danh gia thudn iy theo cdach nhom
nhdn tir t6 ra khé khén vi x thuéc hai khodng (doan) roi nhau, néu cé thi rdt phire tap vi déanh gia hai chiéu.
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Phwong dén thir nhdt dwoc lwa chon la sir dung mady tinh tim cdc nghiém 16, khoanh vimg T cdc nghiém va diing
kién thirc ham sé lién tuc (chwong trinh gidi tich 16p 11 THPT) dé chimg minh phwong trinh chi c6 cdc nghiém
trong khodng T d6, diéu nay thie hién toan ven khi T nam ngodi mién xdc dinh dong nghia véi viéc phwong trinh
da thirc d6 vé nghiém (1oi gidi 1 cia hai bai todn). Nguwoc lai, ching ta bdt budc phdi tim nghiém theo an phu
leong gidc hodc cong thire Cacdarno (mdt sé truong hop hy hitu, dé cdp trong cdc tai liéu khdc).

Phuong an thir hai dwoc lwa chon la si dung cong cu dao ham dé khdo sat sw bién thién cia ham s6 da thirc
trén mot mién, ding cdc gid tri tap xdc dinh tim chan trén va chan dudi, suy ra tap gia tri cua ham s6 twong ung,
va phwong trinh vé nghiém khi so 0 khong nam trong tdp gid tri thu dwge. Cach gidi ndy nam trong pham vi kién
thirc vng dung ham sé , chwong trinh gidi tich 16p 12 THPT. ‘

Hai ngi dung nay tdc gia xin trinh bay kj hedng tai tiéu muc Svr dung danh gid — bdt dang thirc — ham so.

3x-2
4x

Bai todn 174. Giai phuong trinh (x* —8x+63) =0 (xeR).
Lai gidi.
Diéu kién x> %v x < 0. Xét hai trudng hop
3x-2
X

% x'-8x+63=0e 2 ~162° +64=16x" +8x+1& (2 +8) =(dx +1)

:0<:>3x—2:0<:>x:§

& (¥ +4x+9)(x 4 +7) =0 | (x+2) +5 || (x~2) +5]=0 (Vo nghi¢m).
Vay phuong trinh dé cho c¢6 nghiém duy nhat x = % .

Bai todn 175. Gidi phuong trinh (x* +2x° +x-5)V1-x* =0 (xeR).

Léi gidi.
Diéu kién —~1<x<1.
Xét hai truong hop
> 1-¥*=0=x=1x=—1.
> X427 +x-5=0c (2 -1)(x+2)+2x-3=0 (*).

Taco —1<x<1=(x* —1)(x+2)<0;2x-3<0=> (& —1)(x+2)+2x—-3<0, viy (*) v0 nghiém.

Két luan phuong trinh c¢6 hai nghiém x=—-1;x=1.

/ -1
Bai todn 176. Giai phwong trinh (x* —3x).|—— =0 xeR).
P g ( ) x> =5x+6 ( )

Loi gidi.
Pidukién x>3vIi<x<2.

. -1
Phuong trinh da cho twong duong véi x(x-3), /ﬁ =0 xe{0;3;1}.
X’ —5x+

Doi chiéu diéu kién ta thu duge S ={1;3}.

2 2
Bai ton 177. Giai phuong trinh 4 _ 5;‘ +4_x-Sxid (xeR).
X+ X

Loi gidi.
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Piéu kién x>4v0=x<I.
Phuong trinh da cho twong duong voi

X’ —5x+4 ( —lj 0<:> x —4x+3)\/x2—5x+4=0

X

J(x—1)(x—4) =0 xe{1;3;4}

Déi chiéu véi diéu kién ta duoc nghlem S = { 1;4}.

\/—x2 +7x—-6 _ \/—x2+7x—6
x*+5 3(x+1)

Bai toan 178. Giai phuong trinh (xeR).
Lévi giii,
bicukién 1<x<6.

<:>xe{—1;1;4;6}.

o | +7x-6=0 [(x-1)(x-6)=0
Phuong trinh da cho twong duong voi =

(x+1)(x-4)=0

x> +5=3x+9

So sanh diéu kién ta thu dugc tap nghiém S = {l; 4; 6} .

N2x—=1+4x° _4x+1

X —x x—1

Bai toan 179. Giai phuong trinh (xeR).
Loi gidi.

P | .
biéu kién 5 < x #1. Phuong trinh da cho twong duong véi

x>0 x=0
V2x—1+4x" =x(4x+1) & 2x-1=x 13 | 2= , ©x=1.
x =2x+1=0 (x—l) =0
Két hop diéu kién thi phuong trinh di cho vo nghiém.
[y _ 2
Bai todin 180. Gidi phuong trinh Y2~ X3V +L_3x+2 gy
4x" —x 4x-1
Loi gidi.
Biéukién x£2;x¢0;x¢%.
Phuong trinh da cho twrong duong voi
x>l )c>l
V2-x+3x +1=3x"+2x o V2-x=2x-1{ 2 <92 < x=1.

2—x=4x"—4x+1 [4x’-3x-1=0
Vay bat phuong trinh d4 cho c6 nghiém duy nhat x=1.

2_ 2_

Bai todin 181. Gidi phuong trinh ——— X1 _ X=X+l Ry
X +3x+1-2 x—1

Loi gidi.

Didu kién x* +3x+1>0;4/x*> +3x+1 = 2;x = 1.

Xét hai truong hop

e x'—x+1=0;A<0 (V6 nghiém).
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x>-1
o VxXl+3x+l1-2=x-loVx*+3x+l=x+l ) ) < x=0.
x +3x+1=x"+2x+1

Két hop diéu kién ta c6 nghiém x=0.

¥ +2x-3 B X' +2x-3
V3P +4+x+1  2x+3

Léi gidi.

Piéu kién (V3" +4 +x-+1)(2x+3) 20

Xét hai truong hop
" X +2x-3=0 (x-1)(F +x+3)=0c x=1.

x=>-2 x=>-2
. \/3x2+4+x+1=2x+3<:>\/3x2+4=x+2<:>{ <:>{ 0<:>xe{0;2}.

Bai toan 182. Giai phuong trinh (xeR).

3 +4=x"+4x+4
Két hop didu kién ta thu duoc nghiém x =0;x=2.

2 2
Bai todn 183. Gidi phuong trinh * 222 X #4X=9 (xeR).
2\/4)c—x2 \/4x—x2+2x—1
Loi gidi.
. 0<x<4
Diéu kién
Vax—x* +2x-1#£0
Xét hai truong hop
> X +4x-5=0(x-1)(x+5)=0= x=-5x=1.
2x-120

> 2\/4x—x2 :\/4x—x2+2x—l<:> 4x—x* =2x-1< ) )
4x—x"=4x" —4x+1

1
X2 4+411

Rt 2 S x= 5 .
5x2-8x+1=0

4+\/ﬁ
P

X +4x+3  2x7+x+5

Vx? =5x - Vx?=5x

boi chiéu diéu kién ta c6 nghiém x =

Bai toan 184. Giai phuong trinh (xeR).

Loi gidi.
bicukién x<5vx<0.
Phuong trinh dd cho twong duong véi x° +4x+3=2x"+x+5< x> -3x+2=0x€e {1;2} .

Két hop diéu kién thi phuong trinh v6 nghiém.

3x3+4x2+5x_ x*+2x—1
J1=2x -1 J1-2x-1

Bai toan 185. Giai phuong trinh (xeR).
Loi gidi.
Diéu kién O;th%.

Phuong trinh da cho twong duong voi
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3 +4x° +5x =x" +2x -1 < 3x° +3x° -1-3x—i—1=0<:>(x+1)3 =2 o xtl=—xn2 o x=- ! .
1432
Déi chiéu diéu kién ta c6 nghiém S = {— ! } .
1+32
Bai todn 186. Giai phuong trinh 3% X +7 (xeR)
V3xP+5x-1-2 3x*+5x-1-2
Loi gidi.
2 J— J—
Pidu kién V3x~ +5x 2#0
3x* +5x-120
Phuong trinh da cho twong duong véi
X4 +3x=x"+T <’ +387 +3x-T =0 (x—1)(x" +4x+7) =0 x=1.
Déi chiéu diéu kién ta dugc nghiém duy nhit x=1.
Bai todn 187. Gidi phuong trinh (x—3)Vx*+4x+5=x"-4x+3 (xeR).
Loi gidi.
biéukién xeR.
Phuong trinh da cho twong duong voi
x=1
x-1=0 =
= >
(x—3)\/x2+4x+5=(x—1)(x—3)<:> & x=3 &Sx=1.
x +4x+5 X— 3 2
x> +4x+5=x"-6x+9 ng

Vay phuong trinh da cho ¢6 nghiém x=1.

Bai todn 188. Gidi phuong trinh (x—2)v-x*+5x-4=x’-5x+6 (xeR).
Loi gidi.

Ditukién 1<x<4.

Phuong trinh da cho twong duong véi

(x-2)Vr 55— d=(x-2)(x-3) = F‘zzo
—X +5x
x=2 xX=
= {x23 { 114_\/7
—x"+5x—4=x"-6x+9 *—11x+13=0

Két hop diéu kién ta thu dugc nghiém § = {

11+\/_}

4

Bai toan 189. Giai phuong trinh (2x - 1) VX +2x+1+1= x(2x + 1) (x eR).
Loi gidi.

Diéu kién x* +2x+1>0.

Phuong trinh da cho twong duong voi
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1
X=—
2x—-1=0 2 1
2x -V +2x+1=(x+1)(2x-1) = = = {0;—;1}.
(2e=t) +2x (ee1)(2x=1) L/x3+2x+1:x+l xz-1 12
X x—l)zO

Dbi chiéu vé6i diéu kién ta c6 nghiém § = {o;%; 1} .

Bai todn 190. Gii phuong trinh (x—2)v4x’ +7x° +7x+2=2x-3x—2  (xeR).
Loi gid.

Didu kién 4x° +7x* +7x+2>0.

Phuong trinh da cho twong duong véi

x—2=0
(x=2)Var +7x° +Tx+2 = (x-2)(2x+1) =
VA +7% +7x+2 =2x+1
x=2 x=2 x=2
x=2
1 1 1
| x>2—— | x> —— S| | x2—= = 1
2 X =—
3 2 2 3 2 3 3 3 1+%/§
A" +7x " +7x+2=4x" +4x+1 x +3x"+3x+1=-3x (x+1) =-3x

. . 1
Két hop diéu ki¢n ta thu dugc tap nghiém S = {— ;2} .
1+ %/3

Bai todn 191. Giai phuong trinh (x +1)Vx’ +4x> +4x =x" +3x+2  (xeR).
Loi gidi.

x=-2

x=0

Phuong trinh da cho tuong duong véi

x+1=0
()c+1)\/)c3 +4x* +4x :(x+1)(x+2)<:>
VX +4x +4x =x+2

x=-1 x=-1 X =

2N {x2—2 2N {x2—2 { o xef{-2-11}

X +4x +4x=x" +4x+4 ¥ +3x7-4=0 x+2 =0

bidukién X’ +4x* +4x>0 < {

Déi chiéu diéu kién, két luan phuong trinh da cho c6 tap nghiém § =

Bai toan 192. Giai phuong trinh 2(x+3)vx =x* +4x+3  (xeR).
Loi gidi.
bicu kién x>0.
Phuong trinh da cho twong duong voi
2(x+3)Vx =x* +4x+3 = 2(x+3)Vx = (x +1)(x+3)

@2\/;=x+1©(\/;—1)2=0<:>x=1

Déi chiéu diéu kién suy ra nghiém duy nhat x=1.
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Bai todn 193. Gidi phuong trinh (x—2)vV2x' + x> +4x-7=x*~4  (xeR).
Loi gidi.
Pidu kign 2x" +x° +4x-72 0 (x-1)(2¢ +3x+7) 20 x 2 1.
Phuong trinh da cho twong duong voi
(r=2)V2 42 +4x=7 = (x=2)(x+2) & (¥=2) (V2x + 7 +4x =T —x2) =0

x:2 x:2 x:2
x=2
& S22 + 4 S| jr=2 |t 3
— = =32
2x" +x +4x—-T =x+2 I+ +4x—T=x>+4x+4 2x* =11 ’ 2

Két hop diéu kién suy ra phuong trinh dé bai ¢6 hai nghiém x =2;x = i/g .

Bai todn 194. Gidi phuong trinh (x+4)v3x* + x> +2x—6 = x* +5x+ 4 (xeR).
Loi gidi.
Pidu kign 3x° + 27 +2x—62 0 < (x—1)(3x” +4x+6) 20 <= x> 1.
Khi d6 phuong trinh da cho twong duong véi
x21

x>1
=
{(x+4)\/3x3 +x°+2x—6 =(x+1)(x+4) {\/3);3 A +2x—6=x+1

x>1 x>1 \/7
= = & x=3—
3+ X7 +2x—6=x"+2x+1 3x=7 3

Két luan phuong trinh dé bai c6 nghiém duy nhat x = i/g .

Bai toan 195. Giai phuong trinh (2x+1)\/x3 +x7+2x-16 =2x" +3x+1 (x € R).
Léi gidi.
Pidu kign x* +x* +2x-1620 < (x-2)(x’ +3x+8) 20 x>2.
Khi d6 phuong trinh da cho tuong duong voi
x22

x22
<
(2x+ D)V +x7 +2x-16 = (2x+1)(x+1) [V +x +2x—16 =x+1

x>2 x=2
@{ @{3 o v

C+xP+2x-16=x*+2x+1 x’ =17

Két luan phuong trinh dé bai c6 nghiém duy nhat x = 7.
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Bai tap twong tu. )
Giai céac phuong trinh sau trén tap hgp so thuc

2.

UJ

.Jk

4

=)

o

9.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

x —4x+3)\/x -5x+6=0.
(2——j\/x -7x+6=0.

_x+3
x—4

x=5
X

7x3—3)/ Y _o.
1-3x
\/ x—3

-

- (-

. (5% 627 +12x—8)9x —5x> =0.
- (3x' =2 —4x-4)\3 - =0.
(
3
(

=0.

(2x2 3x+l)

(" +3x-2) =0.

x* +12x-5) 14570 ¢,
x+1
4x" +3x-6) X0 .
x+1
—4
3x° +2x +x-2) 7).
x+3
2
(xS—x2—3x+1)1/§—X6:
x“+3x+10
1
(3x3+5x2—7x+1) X =0.
x+3

3x+1—lj —x*+8x-7=0.
b

2x* +3x+3+— j\/6 5x—x°=0.

l+x+3x2 —4) X +6x-7=0.
X

x+7 0.

(x3 +5x7 —9x+1) -y

(20 +4x* ~Tx+2) 2
x +9x+20

X452 +x-7
X =3x+2

j —x*+2x-1=0.

-2
()C4+6X—9) ﬁzo
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21

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.
38.

39.

40.
41.

42.

43.

(x=2)V5 + 72 +10x+9 = x* =3x+2.

Vax—1  J4x-1

x> +8x+9 4x*+9°

2W5-x  A5-x

4x +5x+6 x +6x

1-v9-x  1-49-x

Cadx*+3 xX2-3x+7
\/—x2 +7x-8 \/—x2+7x—8

X +5x +4x  8x*+x+1
\/—x3 +3x-2 B \/—x3+3x—2

6x—7 2(x3+3x+11)'

V3x4+14+2x+1 2

x> =3x x-3
\/5—2x+2x2—2_x+1
2x* —5x Cox
x’ —11x+10 _x3—11x+10
Jax—1-2x+5  x-4
5x° —x+1 _5x2—x+1
4 —ox45-2  3x-1
3x —8x+5 3x* —8x+5

Jx?+6x+2x-3 _x+3 x2+6x+2.
NP =Tx+9-2 2-~/x’=7x+9+x

x> —8x x> —8x
¥ —9x+8 _x3—9x+8
1+y4—x—-2x 2/4—x-1
4x° +2x 2x+11

V8x+1+x - \/8x+1+x'
(x—i-Z)\/x2+7x+9—x2 =3x+2.

(2x—-1)Vx* —8x+7 +2x =4x".

X\/x3+x2 +4x—4 =x"+2x.
(3x+1)3/x —1=3x" +4x.

(x=4)Vx' +x° —2x—13+5x=x* +4.
x+(4x—1)V4x +2x° +3x -8 = 4x°
Vx(x+4)=x" +11x+28.
(x3+x2+x—5)m:0.
3x+2-x  3x+2-+x

Jx+3x+1 2Jx—x+4"
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Bai toan 196. Giai bat phuong trinh xv2-x<0  (xeR).

Loi gidi.
A 7 A2 — = X =
biéu kién x <2 . Bat phuong trinh da cho twong duong véi 2-x=0 =
x<0 x<0
Két luan nghiém cua bat phuong trinh 1a x=2v x<0.
Bai toan 197. Giai bat phuong trinh (2x—-1)+/5x-1>0  (xeR).
Loi gidi.
1
— X=—
Diéu kién x> 1 . Bit phuong trinh da cho tuong duong véi Sx=1=0 = >
> 2x-120 1
X2—
2

Vay bat phuong trinh da cho ¢6 nghiém S = {%} U [%Hooj .

Bai todn 198. Gidi bt phuong trinh (2x” —3x+1)y7x—1<0  (xeR).
Loi gidi.

. {xﬂx— =0 x:7
&

Diéu kién x> 1 . Bit phuong trinh da cho twong duong véi
7 2x> =3x+1<0

Két hop diéu kién ta c6 nghiém S = {%} U [%;1} .

Bai toan 199. Giai bt phuong trinh (9x2 —19x + 2)\/ 6x—1>0 (xeR).
Loi giii,

Diéu kién x > % Bét phuong trinh di cho tuong duong véi

{Jm——:o {m:l

e
9x* —19x+2>0 | (¥=2)(%x-1)20

Déi chiéu diéu kién ta co tap nghiém S = {%} U[2;400).

Bai toin 200. Gidi bt phuong trinh (x* —6x+5)Vx* ~5x+6 20  (xeR).
Loi gidi.
Diéu kién x* —5x+6>0< x>3v x < 2. Bit phuong trinh di cho trong dwong voi

<1
¥ =5x+6=0 [(x-2)(x-3)=0 |

P 6x+520 (x—l)(x—5)>0<:> =2
TS - xe{2;3}

Két hop diéu kién ta duoc tip nghiém S = (—oos 1] {2} U {3} U[5;+0).

@x:lvxéévxzz
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Bai toan 201. Giai bat phuong trinh (x* —6x+8)Jx’ +4x-520  (xeR).
Léi gidi.
Pidu kign (x—1)(x* +x+5)20< x21.

£ X ~ . X +4x-5=0 (x—l)(x2+x+5):0 x>4
Bat phuong trinh da cho twong duong véi = =

x> —6x+8>0 (x—2)(x—4)20 x<2
Vay bat phuong trinh da cho ¢6 nghiém S =[1;2]U[4;+wx).

Bai todn 202. Giai bat phuong trinh (1 —Lj\/xz —6x<0 (xeR).

x —
Loi gidi.
x#1

Piéu kién
0<x<6

x—1 <0 1<x<2
x—1

. x—2 ¥ =6x=0 _0x-6
Bat phuong trinh da cho tuong duong voi VX' —-6x <0 x—2 < [ ’
Két luén tap nghiém S ={0} U(L;2]u{6}.

Bai toan 203. Giai bat phuong trinh (1 +x —Ej V-x"+x<0 (xeR).
X

Loi gidi. ,

biéu kién 0 < x <1. Bat phuong trinh da cho tuong duong vdi

X +x=2 Vx(l—x)=0 ¥=0x=1 {xﬁ—

x(l—x)£0<:> (x—l)(x+2) S| x<L2 =

o <0 |o<x<1

X
Déi chiéu diéu kién ta thu duoc tip nghiém 0 < x<1.

3 —
Bai todn 204. Giai bt phuong trinh L);Wm ~¥ <0  (xeR).
x —

Loi gidi.
Didukién 0<x<7.

. x—1)(x"+x+6 x(7-x)=0
Bat phuong trinh da cho tuong duong voi ( 5 )\/7x—x2 <0< g
X— <0
x—=2

Vay bat phuong trinh da cho c6 nghiém S ={0} U[1;2)U{7}.

4_
Bai todin 205. Giai bt phuong trinh %’26\/% ~xX*>0  (xeR).
x —
Loi gidi.
Piéu kién 0<x<9;x =4
A oy b 4 2 2 2 2 2
Nhn xét x* —4x+6=x" —4x* +4+4x" —4x+1+1=(x"-2) +(2x-1) +1>0,vxeR.

x=0;x="7
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Bét phuong trinh d cho tuong duong véi

Két hop didu kién ta c6 tap nghiém S = {0} U (%/1;9} :

Bai toan 206. Giai bat phuong trinh (xZ —%j V-2x'-5x+720 (xeR).
x

Loi gidi.
Diéu kién 2x° +5x-7<0 < (x—l)(Zx2 +2x+ 7) <0< x <1. Bit phuong trinh da cho twong duong véi

mzo (x—l)(2x2+2x+7)20 x=1

20 -5x 47206 | 5, e|x232 e|x=2

X
¥ 20 x<0 x<0

X =2

X

Dbi chiéu véi didu kién ta co tap nghiém S = (—oos 1)U {1}

Bai todn 207. Giai bat phuong trinh (3—x)vVx* -4x+3<0  (xeR).

Loi gidi.
L x=>3
biéu kién
x<l1
> Xét x=1vx=3 thi bat phuong trinh di cho nghiém ding.
x>3 . . )
> Xét { | thi bat phuong trinh tré thanh 3—x <0< x >3 . Két hop diéu kién suy rax > 3.
x<

Vay bat phuong trinh da cho ¢6 nghiém S = {1} U[3;+0).

Bai toan 208. Giai bat phuong trinh (x* +x—-2)vV2x*-5x+2<0  (xeR).
Loi gidi.
Piéu kién xZvaS%.

o Xétx=2vx= %; bat phuong trinh da cho nghiém dang.

o Xét x>2vx<%:>\/2x2—5x+2 >0.

Bét phuong trinh tré thanh x> +x—2<0 < -2<x<1. Suyra —2£x<%.

Két luan nghiém ctia bat phuong trinh 1a -2 < x < %v x=2.

Bai todn 209. Giai bat phuong trinh (f’x—_72+ 1j\/x2 ~4x20  (xeR).
X —X—

Loi gidi.

x=4

Piéu kién
—1#x<0
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Bét phuong trinh di cho tuong duong voi

X’ +2x-8 5 S (x=2)(x+4)
—S——ANx —-4x 20 )(x 2),/ x— 4

X —x-2 (x+1

x+4
x+1

x(x—4)20<:> x+4

x+1 x<—4

Két hop diéu kién ta c6 nghiém S = (—o0;—4] U {0} U[4;+)

Bai toan 210. Giai bt phuong trinh (x* +4x-5)v5x’ —6x* +12x-8 <0 (xeR).
Loi gidi.

Diéu kién 5x° —6x> +12x-8>0 = 4x* +(x-2) 20 = f4x>2-x = x>

_\/_+1

Bét phuong trinh da cho trg thanh

2
3642 _Q— 5x°—6x* +12x—8=0 av>9_ x>

V5 —6x2 +12x-8 =0 2 e Yax>2 IR EES P R

X +4x-5<0 (x=1)(x* +x+5)<0 x<l1 - Ja+1

. 2
Vay bat phuong trinh da cho c6 nghiém S = {—; 1} .
Ja+1

Bai ton 211. Giai bt phuong trinh */4’:3 < */24x _13 (xeR).
X— X —

Loi gidi.
Piéu kién %Sx;tZ.

Bét phuong trinh d cho tuong duong véi

3 P 3
\/4x—3( Ll jso@x—“\mx—xo@ W3 e[ VETIE0 LT
2

x—2 2x-1 (x—2)(2x—l) x—2 x<?2

A - A <A A , A 3
Dai chiu diéu kién ta c6 nghiém 2 <x<2.

Bai toan 212. Giai bat phuong trinh );_2 > 2 x—32 (xeR).
x xX—

Loi gidi.
Bi’éukién 2<x#3.
Bat phuong trinh da cho tuong duong voi

7= =2
x—z(i— 2)20 BRI o BN VX-2 o [Vx=2=0 _ |x
3x x-3 3x(x—) x=3 x—=3<0 x<3
Két hop diéu kién ta co nghiém 2< x <3,

Bai todn 213. Gidi bt phuong trinh 2Ni-x 3d-x (xeR).
x+1 3x—-1

Loi gidi.
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A 1 ; .
bicu kién x <4;x # 3; x # —1. Bat phuong trinh da cho tuong duong voi

2 1 5x-3 Ja-x=0 o 1
4—x(———)20<:>x—_\/4—x20<:> 53 ol-l<x<-
x+1 3x-1 (x+1)(3x—1) X7 3
(x+1)(3x—1)

Két hop diéu kién ta c6 nghi¢m S = (—l; —%j U [%;4} .

vx—1 < 2Vx—1

Bai toan 214. Giai bat phuong trinh <
3x+2  5x-1

(x € ]R).
Loi gidi.

Diéu kién x > 1. Bat phuong trinh d3 cho twong duong véi

— x=1
( ! 2 j\/x— <0< X+3 Vx-120< x_120<:> 1

3x+2 Sx—1 (3x+2)(5x-1) 5x—1 x>—

Két hop diéu kién ta thu dugc nghi¢m x>1.

J2x -1 <\/2x—1

X Hx+l x-1

Bai todn 215. Giai bat phuong trinh (xeR).
Loi gidi.

Diéu kién x> % . Bit phuong trinh da cho twong duong véi

2 _ =
\/2x—1( L lljso@( X +2 120 Y22l g |?
x_

X +x+1 x2+x+1)(x—1) x—1 ‘s

Két hop diéu kién ta c6 nghiém § = {%} U(L;+00).

NO—x S VOo—x
2

Bai toan 216. Giai bat phuong trinh >
x +x+1 x"+2x-3

(xe]R).
Loi gidi.
bicu kién x<6.
Bat phuong trinh da cho tuong duong voi
(21 N jx/6—x>0c> x4 J6—x>0
X +x+1 x"+2x-3 (x +x+1)(x—1)(x+3)
V6—x>0

— 4
<:>x—4\/6—x>0<:> x—4 = <x<6
(x—l)(x+3) —>0 -3<x<l
(x—l)(x+3)

Vay bat phuong trinh da cho c6 nghiém S =(-3;1)U(4;6).
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Jx 2+1 Vx=2+1

Bai toan 217. Giai bt phuong trinh . (xeR).
x*+1 2x +4x+5

Lai gid

bicu kién x>2.

Bat phuong trinh da cho tvong duong véi x* +1>2x” +4x+5 < 2(x +1)2 <0 x=-1.
Viy bét phuong trinh dd cho v6 nghiém.

V3x-5 . \V3x-=5

X=x X +2x-3

Bai toan 218. Giai bat phuong trinh (xeR).
Loi gid.

Piéu kién x > % .

Khi d6 bét phuong trinh da cho tuong dwong véi

( 31 > ! )\/3)6—5 >0
X

-x X +2x-3

3(x=1) 55002 00 (4

x(x—l)z(x+1)(x2+x+3) x—1

Bét phuong trinh (*) nghiém dting véi x > % . Két luan nghiém S = {%ﬁooj .

Wm

Bai toan 219. Giai bat phuong trinh - (xeR).
-2x  2X +x+9

Loi gidi.
biéu kién x> %

Bét phuong trinh di cho tuong duong voi

2 V4x—-5=0
\/4x—5( 21 — ! j20<:> X +3x+9 Vdx-520& o Sx=—V

x*=2x 2x*+x+9 (x2—2x)(2x2+x+9) x(x=2)>0

Két hop diéu kién ta c6 nghiém § = {%} U(2;+40).

3 2

Bai toan 220. Giai bat phuong trinh <—
X +4x +7x 4x +7x+8

(x € R) .
Loi gidi.

Bi’éu kién x<1.

Bat phuong trinh da cho tuong duong voi

1 1 -
3 > -— 1-x<0& 1 x<0
x +4x +7x 4x"+7x+8 x +4x+7) 4x +7x+8

\/lx 0

x=1
1-x<0& x=>2
x<0

g—x°
=
X

Két hop diéu kién ta c6 nghiém S = (-o0;0) U {1}.
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Bai toan 221. Giai bat phuong trinh

\/x2+3x—4 S \/)c2 +3x—-4

Loi gidi.

\ x2Lx#2;x# %
biéu kién ’ ’ 3
x<—4

Bét phuong trinh di cho tuong duong voi

x—2 3x-2

x—2 B 3x-2

(xeR).

5 x=Lx=-4
VX +3x-4=0

\/x2+3x—4( L jzo@ 2x Jxl43x—4>0 2y N OSx<§

(x—2)(3x—2)

Két hop diéu kién ta c6 nghiém S = (—o0;—4] U {1} U(2;+0)

(x—2)(3x-2) =0

Bai toan 222. Giai bat phuong trinh

J=x> +4x S J=x +4x

X +5x+4 2x7 +5x
Loi gidi.

Piéu kién 0<x<4.

Bét phuong trinh d cho tuong duong véi

(xeR).

2_
( ! ! j\/—x2+4x20<:> X —4

x* +5x+4_2x2+5x

Két hop diéu kién thu duoc tap nghiém 2<x<4.

x(x+1)(x+4)(2x+5) 2 _4>0

m_o XZO;X:4
x(4—x)20<:> g = S |x=22

x<-2

Bai toan 223. Giai bat phuong trinh 5 < 5
X +x+6 3x
Loi gidi.

Piéu kién —2x* +5x—3 zm:nsm%.

Bét phuong trinh d cho tuong duong véi

( ! ! j\/—2x2+5x—3£0<:>

x2+x+6_3x2+5x+6

V2 +5x-3=0=x=1x=

3
2

Viy bét phuong trinh d4 cho ¢6 nghiém x =1;x = % .

\/—2x2 +5x-3 < \/—2x2 +5x-3

+5x+6 (xeR).

2 2
Bai toan 224. Giai bt phuong trinh Vaod | a-dx

2
X +2x J=2x +5x-3<0

(x2 +x+6)(3x2 +5x+6)

3
Loi gidi.
x(1—3x)20
Piéukién {x* +x*+2#0 & 0<x<

(x=1)(2x" +3x+3) 20

W | =

X+xt+2 2 +x' -

3 (xeR).
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Bét phuong trinh di cho tuong duong voi

3_
( 3 12 - 12 j x=-3x*>0< 5 > X 53 > x=3x>>0
X +x+2 2x +x°-3 (x +Xx +2)(2x +x —3)

1
- Saon=0 |*7%73
( 1)(; ;+3 +3) x-3x" 20 P o5 &l x<l
X— X X
1 >0 xZQ/g

r « ) . . 1
Két hop diéu kién ta c6 nghiém 0 <x<—.

[98)

Bai toan 225. Giai bt phuong trinh (sz +lj Vx—x® <3xx-x>  (xeR).
x

Loi gidi.
x(l—x) >0
x#=0

Diéukién{ < 0<x<l.

Bét phuong trinh di cho tuong duong voi

s Jx(1=x) =0
2 T <0 (1) (2xt )Wr -2 <0 +(17x) e xe{0l}.

X (x— 1)2 <0
Két hop diéu kién thu duoc nghiém S ={1}.

Bai toan 226. Giai bat phuong trinh

\/x3+4x—5 \/x3+4x—5
p < (x
x°+6x 2x+5
Loi gidi.
x=1)(x*+x+5)>0
Piéu kién ( )( )
(¥ +6x)(2x+5) %0

Bét phuong trinh di cho tuong duong voi

2
( ! ! j\/x3+4x—530© X +4x—3 VX +4x-5>0

x2+6x_2x+5 (x2+6x)(2x+5)

@(x—l)(x+5)\/(x—l)(x2+x+5) >0 x2>1

Vay phuong trinh da cho ¢6 nghiém x >1.

\/4x3+3x—7 \/4)c3 +3x-7
> (x

Bai toan 227. Giai bat phuong trinh
2—x 2x

€ ]R) .
Loi gidi.

Diéu kién (x - 1)(4x2 +4x+ 7) >( < x >1. Bat phuong trinh d3 cho trong duong véi

x>1
Vax*+3x=7>0

_ >1
L1 Va4’ +3x-7>0< 3x 2 4x*+3x-7<0<| 3x-2 < §<x<2© i
2—-x 2x (x—2)x ( 2) <0 2 x<0
x—2)x

Viy bét phuong trinh d4 cho ¢6 nghiém x >1.

x<0
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Jxt—4x+4  2xt—-4x+4

X +2x7 x*=3x-1

Bai toan 228. Giai bat phuong trinh

(xeR).

Loi gidi.

Ditu kién x* —4x+420;x° +2x” # 0;x° —3x—1#0.

Nhin xét x* —dx+4=x* =227 +1+2(x* ~2x+1)+1= (x> =1) +2(x-1)' +1>0,Vx e R.

Bét phuong trinh d cho tuong duong véi

1 2 2x* +3x +3x+1 (2x+1)(x" +x+1)
3 2 2 _ >0© 2 2 _ <VU&= > 2 B <0
x +2x° x"—-3x-1 X (x+2)(x 3x 1) X (x+2)(x 3x 1)
—2<x<-1

2x+1

Py <0< —
(x+2)(x2—3x—1) 3 ;/E<x<3+;/E

3—\/5,3+\/BJ
2 7 '

2

Két hop diéu kién ta co § =(-2;-1) u(

J2x? —5x+2 <\/2x2—5x+2

Bai toan 228. Giai bat phuong trinh 5
x+1 x +7

(x € ]R).
Loi gidi.

g | .
Diéukién 2x° —5x+2>0< x>2vx < 5 Bat phuong trinh di cho twong duong voi

1
2 2 _ — :2' = —
( ! —Lj\/zxz—sﬁzso@w 2x2—5x+2£0©{\'2x XH2=0 | ¥=ax=7

¥ +7 x+1 (x2+7)(x+1) x+1<0 el

Két hop vé6i diéu kién ta c6 tap nghiém S = (—o0; 1)U {%} U[2;+40).

x—"7
Tx+1

Bai todin 229. Giai bt phuong trinh (10x” +3x” +3x+1) <0 (xeR).
Loi gidi.

g 1
bicu kién x27vx<—7.

x=17
. \ / =0
Bat phuong trinh da cho twong duong véi | V7x+1 &
9x’ +(x+1)3 <0
1

1+%/§'

|:X:7 x=7
=

+1<—x3/9  |x=-

X X\/_ 1+%/§

Két hop diéu kién ta co nghiém x=7v x<—

Bai todin 230. Giai bt phuong trinh (x* —x* +2x-7)

Loi gidi 1.
bicu kién x>2.
Taco x'—x’ +2x-7=(x-2)(x’ +x)+4x—7242-7=1Vx>2.
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Do d6 bat phurong trinh da cho nghiém ding véi x> 2. Tap nghiém § = [2; +oo) .

Loi gidi 2.

bicu kién x>2.

Xét ham sd f(x) =X =X’ +2x-T;x>2=> f'(x) =3x*-2x+2>0,VxeR.

Vay ham s6 f (x) lién tuc va dong bién trén R , hién nhién lién tuc va dong bién trén [2; +o0).
Tacéd f(x)= f(2)=1.Vay bat phuong trinh da cho nghiém ding véi x>2.

Két luan tap hop nghiém S = [2;+00).

. -2
Bai todn 231. Giai bt phuong trinh (x* ~3x>+5),|——2>0  (xeR).
X +x+1

Lai gid

bicu kién x>2.

Xét ham s f(x)=x"-3x*+5;x22= f'(x)=3x"—6x=3x(x-2)20,Vx >2.
Suy ra ham sé f(x)lién tuc va dong bién trén mién [2;+), do dé f(x)= f(2)=
Bét phuong trinh d4 cho ¢6 nghiém x>2.

Bai todn 232. Giai bt phuong trinh (2x* —4x +5) /% <0 (xeR),
X" —0x+

Loi gidi.
x>5

biéu kién
1<x<4

Nhin xét 2x' —4x+5=2(x* =227 +1)+4x> ~dx +1+2=2(x* =1) +(2x-1) +2>0,Vx e R.

Bét phuong trinh di cho tuong duong voi 2x;4 =0 x=4.
X —6x+5

Vay bat phuong trinh dé bai c6 tap nghiém la S ={4}.

3 2
Bai todn 233. Giai bt phuong trinh (x* —1),[2 22X 3 o (g,
x*—5x+6
Lo gidi,
>3
. S 25 +(x+1) *
Pidu kign 22 T3¥ 3+l 2040x4) g 1
x’=5x+6 (x—2)(x-3) x<—

T 142

Bét phuong trinh di cho tuong duong voi

3 2 1
\/3x IR S0 W P N S N o

X —5x+6 Al < 1++/2
X' -1<0 x =l x<1

Két hop diéu kién ta c6 nghiém x < —

1
1+32°
Nhdn xét.

> Pdy dd la bai todn sé 233 cua tai ligu, nhung tam ding lai voi bdt phirong trinh quy vé dang tich chira mot
can thicc doc ldp trén mau thirc hodc véi mot can thire c6 biéu thirc trong can phirc tap, pham vi bao quat
van géi gon trong khudn khé han hep. Tai liéu nhé dwoe bién soan véi sé lwong vi du I6n, da dang, dé cao
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tinh chi tiét, ti mi va chudn muge, voi tiéu chi dy, tac gida c6 gang di sdu vao tirng dang todn, thay doi va phirc
tap hoa cac biéu thirc dudi ddu can, muc dich huong ban doc toi mot cdi nhin da chiéu va dc”iy dv nhat vé
bdt phwong trinh chira can.

> Doi vdi I6p bat phwong trinh tich trén, cdc ban hoc sinh lwu ¥ kién thirc co ban sau

I f(x)=0 I f(x)>0
ABC..ff (1) rfg(x). 20| VEX) =0 g [7(2)ufg(x)..<0 | VE(x)>0
| ABC..>0 | ABC..<0
\e caiq A . 4 2 4x+11
Bai toan 234. Giai bat phuong trinh (x —3x +6x—8),/— 0 (xeR).
X' =2x+7

Loi gidi.
Nhan xét x* —2x+7=x" - 2x> +1+ x>+ x° —2x+1+5:(x2—1)2+x2+(x—1)2 +5>0,VxeR
x4—4x+ll=x4—4x2+4+4x2—4x+1+6:(x2—2)2+(2x—1)2+6>0,Vxe]R
Do d6 bat phuong trinh d3 cho c6 tap xac dinh R . D& thiy bat phuong trinh d3 cho tré thanh
x =30 +6x-80 <0 & x' ~ 20> +1<x’ —6x+9 & (x* ~1) —(x-3)’ <0

—1-J17 —1+17
T<x<—

<:>(x2—x+2)(x2+x—4)<0© 5

—1—\/ﬁ_—1+\/ﬁ]
2 '

Két luan tap hop nghiém S :( >

4 2
Bai todn 235. Giai bt phuong trinh (x3—3x+2)\/x X +6i‘0 8<0  (xeR).
X +x+

Loi gidi.
e 1Y 39
Nhan xét x~ +x+10= x+5 +T>O,VxeR.
X =3x+2<0 (1)

Do d6 bat phuong trinh dé cho twong duong véi |
x'+x’+6x-8=0 (2)

1
-2

=0& (2 +1) ~(x-3) =0

. (1)<:>(x—1)2(x+2)S0<:{i

I/\

o (2)ext 27 +1-(x" —6x+9

\—/

c>(x2+x—2)(x2 _x+4):0<:>(x—1)(x+2){(x—— %} Oc>xe{ -2; l}
Két hop hai truong hop ta thu dugc nghiém {x j : ,
X
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Bai tap tuwong tu. )
Giai cac bat phuong trinh sau trén tap hop so thuc

7x33x-1<0.
2(x4—x2+1)\/1—3x20.

1.

2.

3. x*(2x—5)Vx-1<0.
4. 3x°(5x—1)3x-2>0.

5. (3x* =5x+2)V2x-1<0.

6. 9(4-3x—x*)Vx>0.

7. (4x =3x" +3x—1)/5-x > 0.
8. (5x°—6x" +12x—8)v2-x <0.
9. 11(2x* —4x+3)/6x—5<0.
10. (5x* = 6x> +1)3/3-2x 0.

1. (2% —6x° +2x+3)V/3x° ~2x <0.

12. %73 3gx <0,

x+1
2
13, %.\/h—z 0.
x_

14. (4x3 —3x2+3x—1)\/x2 —8x>0.

3 3,
15. % +3;x +1x > Jx_320.
x—

3 2
6. X +1x 9+fx 7 5% <0.
— X

3 2,
17, &30 +x-10 m .
x =5x+6

3_
18, X8 fox_1s0.

X +2x-3

2_
19, -1 s 1<o.

4x* +x—18

45 —6x* +12x-8
20. V2x-1<0.
X’ +4x* +4x-9

21. (3x—-1)Vx* -9x+8 <0.
22. (2=7x)V-x* +10x-9 > 0.

23.|2— lsj\/x2—8x+720.
x_
24. 3+x—gj\/5x2—4x—1<0.
X
25. x+zj\/9x2—8xso.
X

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM

TRUNG POAN PHAM VAN XAO; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN POI TUONG PUONG, NANG CAO LUY THUA (PHAN 1)

80

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
39.

40.

41.

42.

43.

44.

45.

46.

47.

x+2—ij\/—x2+3x—2 >0.

x+1

3x+1-

x+4

j\/—9x2 +8x+1<0.

2x—

x+3

2
M 1 2x_820.

7x* —9x+2\/7_7x>0

2x* =5x+2

33+ 4 +3x <0,

x —Tx
O = TxH 0 1 3v <0,
X" +3x

_ 2l o3 >0,

4x* —8x+3

3_
X—I\/2+7x—9x2 >0.

x*+3x+8

3 a2

X2 i 9x— 10 <0.
x +1

_ AT isx—7x <0,

X =7 +6
x> =10x+27
X +3x*+5x-9

4x’ —11x 0.

3752 +6)\/6x X2 4x-9>0.

6x—9)V3x’ +4x° +x—8>0,

6x° +x — 7)\/4x +x*+2x-7<0.

(
(
(4——j\/x A +x—-6>0.
(
(

X +x——j\/2x +2x*+x-52>0.

( ——j\/Sx +6x2+12x+8 <0.
X+

x’=1>0.

x=2

X —9x+18\/77<0

x> =5x+6

(x+2—ij\/3x3+x2—4 <0.

X

(x2+x+1—§j\/x3—27 >0.

X

j\/—3x2 +7x-4<0.
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48.
49.
50.

51.

52.

53.

54.

55.
56.
57.

58.
59.

60.
61.

62.

63.

(98 -1) [ <0,

65

66.

67.

68.

4
X

(Zx—lj\/)f +x-220.

X

3
o+l e ro10<o0.

X +4x-5

= _J1-4x¢ >0.

1-3x

(x2+1—%j\/5x3 +x2+x-7<0.

(3x2+1— j\/x3+2x2+x—420.

X

3x° =3x7+3x-1 [
Jx
x—4

2
4x—x\/5x3—7x+220.

x*=10x+9
(4x-1)2(x*-9) <0.

(4x2—5)c+1)\/)c3 +4x*-5<0.
(2)62—5)c+2)\/8—)c3 >0.

2
ﬂxllﬂf <0.

x'—x+4
4x -9
x+2

Y Joxr—1>0.

5-x
(x2 +3x+2)\/x4—2x+7

X +3x%+x-5

(x3 +3x° —4)\/x4 —3x+17

+3x*+x-5>0.

8x’ -1<0.

<0.

<0
X +x-10
(6x2—1) x2—5x+4 <
x —x+18

4
(7 -1) | 222 5
X +x+10
2
(' +202 —gr—4) 222 5 .
X +x+6

1 \/ Xt —8x2 +17

X 4+x-2\Vxt—x"—12x-11
Xt —4x+20 \/4x4+x2—12x—11<0

X +3x*+4x-8 X’ =5x+6 B
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3x+1  x*P+x+1

Bai toan 236. Giai bat phuong trinh <
PRTons 2x—1  2x—1

(xeR).
Loi gidi.

g 1
bicu kién x > 5

. x>2
Bat phuong trinh da cho twong duong véi 3x+1<x” +x+1 < x* =2x>0 c{ 0
x <

Viy bét phuong trinh d& cho c6 nghiém x > 2.

2x+1 X’ +2x-7

<
Vv1—x 1-x

Bai toan 237. Giai bt phuong trinh (xeR).

Loi gidi.

bicu kién x<1.

Bét phuong trinh da cho twrong duong v6i 2x+1<x"+2x-7< x' —8>0 & x> 2.
Vay bat phuong trinh da cho vo nghiém.

X +x+2 >x3+2x2+2x—1

Jo-x  Jo-x

Bai toan 238 Giai bt phuong trinh

(xeR).

Loi gid.

bidu kién x<6.

Bat phuong trinh da cho tuong duong voi
x2+x+22x3+2x2+2x—1<:>x3+x2+x—3£0<:>(x—1)(x2+2x+3)£0c>x£1.

Vay bat phuong trinh di cho c6 nghiém x <1.

3+x

1-x
<
1+v2—x 14++2—x

Bai todn 239. Giai bat phuong trinh (xeR).

Loi gidi.
bicu kién x<2.
Bat phuong trinh da cho twong duong véi 1-x <3+ x < x> —1. Két hop dicu kién ta dugc —1<x<2.

x> +4x+1 S 2x° +3x+1
2+3J5-2x 2+3J5-2x

Bai toan 240. Giai bat phuong trinh (xeR).

Loi gidi.

Diéu kién x < % :

Bé}t phuong trinh da cho tuong duong v6i x* +4x+1>2x" +3x+1 ¥’ —x <0< 0<x<1.
Két hop diéu kién ta c6 nghiém 0 < x<1.

3x2+x+5 x(x+2)2
>
3+\/x+9 3+\/x+9

Bai toan 241. Giai bat phuong trinh (xeR).

Lbjgidi. ’
biéu kién x >-9. Bat phuong trinh da cho twong duong véi
3x2+x+5>x3+4x2+4x<:>x3+x2+3x—5<0<:>(x—1)(x2+2x+5)<0©x<1.

Vay bt phuong trinh di cho c6 nghiém -9 < x<1.
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2 3 P
Bai todn 242. Gidi bt phuong trinh — X1 o 3Y FA¥ +Ax+2

< (x € R) .
2V +x+1+1  20x*+x+1+1
Lai gidi.

Piéu kién xeR.

Bét phuong trinh d cho tuong duong véi

X Ax+1<38° +4x7 +4x+2 & x> +3x7 +3x +1> 2x° <:>(x+1)3 >-2x° <:>x+12—3/§x<:>x2—

Két luan tap nghiém S = {_

1
——— 40 |.
1432 j

X +3x+2 x*+5x

>
S5+0x2=3x+2 S++x>=3x+2

Bai toan 243. Giai bt phuong trinh

(xeR).
Lo"‘igia”i.
biéukién x>2vx<I1.

Bét phuong trinh di cho tuong duong voi x° +3x+2> x> +5x < x <1.
Vay bat phuong trinh da cho c¢6 nghiém x <1.

4x* +x+1 < x'+4xT —11x+21

3444—x*  3+4-x

Bai toan 244. Giai bt phuong trinh

(xeR).

Loi gidi.
bidukién -2<x<2.
Bat phuong trinh da cho tuong duong voi

x 12042020 & (x' =202 +1)+2(x* ~6x+9) +120 > (x* 1) +2(x—3) +12 0 (Hién nhién).
Viy bét phuong trinh dd cho ¢6 nghiém —2<x<2.

3 +4x% +x+1  dx*+3x° +4x —3x+4

>
1IWx+5+7 1IWx+5+7

Bai todn 245. Giai bat phuong trinh (xeR).

Loi gidi.
Diéu kign x>-5.
Bat phuong trinh da cho twong duong véi
37 +4x” +x+1>4x* +3x° +4x” —3x+4 < 4x* —4x+3<0
o (dx' =42 +1)+(4x* ~dx+1)+1<0 (26> 1) +(2x-1) +1<0  [#]

D@ thiy [*] vo nghiém. Két luan bat phuong trinh ban dau v6 nghiém.

4x+3 < x'+3x+4

44++3x—x" - 44++/3x—x*

Bai toan 246. Giai bat phuong trinh (xeR).

Loi gidi.

Diéu kién 0<x<3.

Bét phuong trinh di cho tuong duong voi
Ax+3<x*+3x+4=x" —x+120

1 11 1Y 1Y
c>x4—x2+—+x2—x+—+—20c>(x2——) +(x——j +=20
4 4 2 2

Vay bat phuong trinh d& bai ¢6 tap nghiém 0< x<3.

1
1+32°
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x> +2x+4 < 2x* +x+4

x* +41-2x % ++/1-2x

Bai toan 247. Giai bt phuong trinh

(xeR).
Loi gidi.

A ‘A 1 <A As A 2 2 2 )CZ
biéu kién xSE.Blendmve X +2x+4<L2x +x+4 o x —x20 -

Viy bét phuong trinh d& cho c¢6 nghiém x<0.

3x° +2x+1 2x  +x+3

>
x—1+3vx—-2 x-1+3Vx-2

Bai todn 248. Giai bt phuong trinh (xeR).

Lai gidi.

bicu kién x>2.

Nhén xét x—2+3v/x—2 >0, Vx> 2. B4t phuong trinh di cho tuong dwong véi
3x3+2x+1>2x3+x+3<:>x3+x—2>0c>(x—l)(x2+x+2)>0<:>x>1.

Két hop diéu kién thu dugc nghiém § =[2;+00).

X +xt+1 X +5

>
3x° = 2++x—=1 3x =2++/x-1

Bai toan 249. Giai bt phuong trinh

(xe]R).

Lévi gidi,
biéu kién x>1.
Nhan xét 3x° =2 ++/x—1>0,Vx>1.
. x22
Bat phuong trinh da cho tuong duong véi x* +x* +1>2x’ +5< x* 24 < { 5
x S —

Két hop diéu kién ta co nghiém x>2.

x3+2x2+1< X +3

Bai toan 250. Giai bat phuong trinh (xeR).

x—Vx+2 x—+/x+2
Loi gidi.
bicu kién x>0.

2
Tacé x—/x+2= (\/— —%j +% >0,Vx >0 nén bat phuwong trinh d cho twong duong véi

x3+2x2+1Sx2+3<:>x3+x—2£0<:>(x—1)(x2+x+2)£0<:>x£1.

Vay bit phuong trinh di cho c6 nghiém 0< x<1.

xt+3x+2 S 4x+1
x? —x+\/x—2 B xz—x+\/x—2

Bai toan 251. Giai bat phuong trinh (xeR).

Lai giii.
bicu kién x>2.
Nhan xét x* —x++/x—2 =x(x—l)+ x=2>0,Vx>2.
Bét phuong trinh d cho tuong duong véi
2 2
x4+3x+224x+1<:>x4—x+120<:>x4—x2+i+x2—x+%+%20<:>(x2—%j +(x—%j +%20 (Hién nhién).

Vay bat phuong trinh di cho c6 nghiém x>2.
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X +5x7+2x+1 4x* +x+4

<
Vax? —8x+3+1 Jax>—8x+3+1

Bai toan 252. Giai bt phuong trinh

(xeR).

Lo gidi.

Didu kién 4x> —8x+3>0< x ngx S%. Bét phuong trinh di cho tuong duong véi
x3+5x2+2x+1£4x2+x+4©x3+x2+x—3£0c>(x—l)(x2+2x+3)£0<:>x£1.

; A : 1
Két hop dicu kién ta c6 nghiém x < 3

3xt+x?=2x+20 x*+x*+14x+1

>
2x—1++/x =1 2x—1++/x* =1

Bai toan 253. Giai bt phuong trinh

(xeR)
Loi gidi.
Piéu kién x>1.
Nhén xét 2x—1++/x* —1>0,Vx>1. Do d6 bat phuong trinh da cho twong duong véi
3xt+x7 —2x+20> x* + x> +14x+1 < 2x* —16x+19>0
o 2(x 20 +1)+4(x —dx+4)+1> 0 2(F* 1) +4(x-2) +1>0  [+]

D@ thay [*] hién nhién v6i moi gia trj thuc x. Vay bat phuong trinh di cho c6 nghiém x>1.

5x7+x Tx—1

>
3x—1-+v2x-1 3x—-1-+2x-1

Bai toan 254. Giai bat phuong trinh (xeR).
Loi gidi.

g 1
bicu kién xZE.

2
Nhan xét 3x—1—-~/2x— :%x+2x—1—\/2x—1+%x2%x+2x—l—\/2x—l+i2%x+(\/2x—l—%) >O,‘v’x2%.

x>1
Bét phuong trinh d4 cho tuong duong véi 5x* + x> 7x -1 5x° —6x+1>0 < 1
x S —
5
Két hop diéu kién ta thu dugc tap nghiém S =[1;+x).

29x* +3x  28x*+3x+4

<
X =Jx+1 X =Jx+1

Bai todn 255. Giai bt phuong trinh (xeR).

Lévi gii.
biéu kién x>0.
a2 ) 1 11 1Y 1Y 1
Nhan xét x —\/;+1:x —X+—F+x—X+—+—=| x—— | + \/;—— +—>0,Vx>0.
4 4 2 2 2 2
Bét phuong trinh di cho tuong duong voi 29x% +3x < 28x* +3x+4 < x* <4< 2<x<2.
Két hop diéu kién ta c6 nghiém S =[0;2].

X +4x? +3x+1 S x> +2x+5
x—\/x—l x—x/x—l

Bai toan 256. Giai bat phuong trinh (xeR).

Loi gidi.
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biéu kién x>1.
2_ 2x—1)+3
Nhén xét x—Jx—1=-— xl_ 1 (2c)) S0,Vx>1,
x+yx—-1 4 x++/x-1
Do d¢6 bat phuong trinh da cho twong duong véi
x3+4x2+3x+1>x2+2x+5<:>x3+3x2+x—4>0<:>(x—1)(x2+4x+4)+x>0 (*)

D@ thay (*) nghiém dtng v6i x > 1. Két luan nghiém x >1.

x* +3x? < x*+3

2x—~x=2 2x—+/x-2

Bai toan 257. Giai bt phuong trinh (xeR).
Loi gidi.
Diéu kién x2>2.

4 -x+2 1 (8x=1) 431
Nhan xét 2x —x—2 = alinti >0,Vx>2.

2x+/x 16' 2x+x-=2

Bétph}m'ng trinh da cho trO’thanh 343X +2x° <3 e 3 <l -1<x<1.
Vay bat phuong trinh da cho v6 nghiém.

2x° +4x* +x+4<x3+7x2—2x+5

VXt =2x+5 X’ =2x+5-2

Bai toan 258. Giai bt phuong trinh

(xe]R).

Loi gidi.
Didukién x#1.

Nhan xét Va2 —2x+5-2=/(x~1) +4-2>0,Vx #1.

Bét phuong trinh di cho trg thanh
200 44+ x 44 + T - 2x 45 o X -3 +3x-1<0 & (x-1) <0 x<I1.
Vay bat phuong trinh di cho c6 nghiém x <1.

4 2 2 _
Bai todn 259. Giai bit phuong trinh — 20 43X > 2x +15x-16 (xeR).

xX—x+5=-2 X’ —x+5=-2

Loi gidi.
bicukién xeR.

' 2x-1)" +3
Nhan xét V¥ —xg5—2- =X+l 1 (2x-1)

VXP=x+5+2 Z‘\/xz—x+5 +2

Bét phuong trinh di cho tuong duong voi
P42 +3x 2 2% +15x - 16 < x* —12x+16>0

>0,VxeR.

o x —6x2 +9+46(x* ~2x+1)+162 0 (x* =3) +6(x-1) +1620 (¥

D@ thay (*) hién nhién v6i moi gia trj thuc x. Vay bat phuong trinh di cho ¢6 nghiém xeR.

4x* +1 x*+13

1/2(x2—x+3)—2> 2(x2—x+3)—2

Bai toan 260. Giai bat phuong trinh (xeR).

Loi gidi.
bicukién xeR.
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2x* —2x+2 x2+(x—1)2+1

2(x2 —x+3)+2 ) ,/2(x2—x+3)+2

Bét phuong trinh di cho trg thanh 4x* +1>x* +13 < 3x* > 12 & x>2vx<-2.
Vay bt phuong trinh di cho c6 nghiém § = (—oo; —2] U [2; +oo) .

Nhan xét 2(x2—x+3)—2= >0,VxeR.

X+ +x X +xP+25x-33

>
3x—+2x-7 3x—~2x-7

Bai todn 261. Giai bat phuong trinh (xeR).
Loi gidi.

biéu kién x> % .

Ox? —2x+7 8x2+(x—1)2+8 7
Nhan xét 3x—~/2x—7 = = >0,Vx>—.
3x+~2x-7 3x+~2x-7 2
Bat phuong trinh da cho tuong duong voi
X+ x>+ +25x-33 < x* —24x+33>0

o x' 62" +946(x* ~4x+4)> 0 (x* -3) +6(x-2) >0  [4]
x2=3 n A n x . o , N 7

5 v0 nghiém. Vay bat phuong trinh da cho c6 nghiém x ZE.
X =

D@ thay [*] hién nhién do hé {
1—x—3x7 1-3x+x’

>
I=vVxX*+x+9 1=vVx*+x+9

Bai toan 262. Giai bat phuong trinh

(xe]R).

Loi gidi.
bicukién xeR.

2
Taco 1-vx* +x+9=1- /(x+%j +%<1—,[?<0,VxeR.Bétphu’ongtrinhdéchotr&thémh

1
>_
I-x-32 <1-3x+x’ 4’ —2x >0 x(2x—1)> 0|~ 2
x<0
Viy bét phuong trinh d cho c6 tap nghiém S = (—oo; 0) v, (%&ooj .

¥ +2x° x*+2

<
3—Al1-x> 3-+1-x"

Bai toan 263. Giai bat phuong trinh

(xeR).

Loi gidi.
bicu kién —-1<x<1.

Nhan xét V1-x* <1,Vx e[-1;1]= 3-+1-x" >0, Vx e[-1;1]. Bat phuong trinh da cho twong duong véi

x3+2x2Sx2+2<:>x3+x2—2S0<:>(x—1)(x2+2x+2)£0<:>x£1.

Két luan nghiém —1<x<1.

X +3x7+1 4x* +1

>
VX2 4+2x+11-3  /x*+2x+11-3

Bai toan 264. Giai bat phuong trinh

(xeR).

Loi gidi.
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Piéu kién xeR.
Nhan xét Vx? +2x+11-3=/(x+1) +10-3>10-3>0,vx e R.

. =0
Bt phuong trinh da cho tvong duong véi x* +3x° +124x’ +1 & X’ -x* 20 X’ (x-1)2 0= {x

Vay bat phuong trinh da cho ¢6 nghiém S = {0} U[1;+x).

3 2 3 2
Bai toan 265. Giai bat phuong trinh ¥ A2 txtl < 2x 60X Z3x+3 (xeR).

1-Jx*+x+4 1-vVx*+x+4

Loi gidi.
bicukién xeR.

1\ 15 J15

Nhan xét | -vVx* +x+4 =1— (x+5j +731—T<o,v)¢eR.

Bét phuong trinh d cho tuong duong véi

X =
3x3+2x2+x+122x3+6x2—3x+3c>x3—4x2+5x—220©(x—1)2(x—2)20c>{ 59
x>

Vay bt phuong trinh di cho c6 nghiém S = {1} U [2; +oo) .

5x°—x*+4x+4 X’ +7x*—x+5

Bai toan 266. Giai bat phuong trinh < (xeR).
2-\3x*+x+5 2-3x"+x+5

Léi gidi.

biéukién xeR.
2 5x2 +(x+1) +1

Nhéan xét 2—3x* +x+5=— Sx tx+l =—l al (x ) <0,vxeRR.

2432 +x45 2 24 3x24x+5

Bét phuong trinh di cho tuong duong voi

1
5x3—x2+4x+42x3+7x2—x+5<:>4x3—8x2+5x—120<:>(2x—1)2(x—1)20<:> X_E
x>1
Vay bat phuong trinh da cho c6 nghiém S = {%} U [1; +oo) .
3 2 3 2
Bai todn 267. Gidi bét phuong trinh 2% 7YX ~2X=9 X HOX =3
2x—2x +1 2x—2x +1
Loi gidi.
Piéu kién x>0.
2 / .
Nhan xét 2x —2+/x +1=x+(\/; —1) >0,Vx > 0 . Bt phuong trinh da cho tuong duong véi
x=1
48 437 = 2x—4< X +6x* —3x -3 3x° -5x +x-1<0 = (x-1) (3x+1) <0 = J 1
x___

Két hop diéu kién ta c6 nghiém x=1.
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2x° +3x2 +9x+1 S X +8x*+2x+4

Vx?=3x+2 - Vx?=3x+2

Bai toan 268. Giai bat phuong trinh

(xeR).

Loi gidi.
Di’éukién x>2vx<l.
Bat phuong trinh da cho twong duong véi

X
2x3+3x2+9x+12x3+8x2+2x+4©x3—5x2+7x—320<:>(x—1)2(x—3)20©{ .
X2

Két hop diédu kién, bt phuong trinh di cho c6 nghiém x >3 .

30 +2x% +x+3 S 2x° +9x* —15x+15

443> =5x+6  4+Jx*—5x+6

Bai toan 269. Giai bat phuong trinh

(xeR).
Lo"‘igia”i.
biéukién x>3vx<2.

Bét phuong trinh d cho tuong duong véi

30+ 2x% +x+322° +9x* —15x+15 < x° —7x2+16x—12ZO@(x—Z)Z(x—3)20©{

Két hop diéu kién ta c6 nghiém S = {2} U[3;+).

50 +x7=2x+1 _2xX +8x*—=T7x+2

Bai toan 270. Giai bat phuong trinh < (xeR).
3+7V2x* —x 3+7V2x% —x
Loi gid.
Diéu kién x%vxso.
Bét phuong trinh d cho tuong duong véi
X =
500+ x? = 2x+1< 26" +8x7 —Tx+2 = 3x° — T +5x-120 & (x—1)’ (3x-1) <0 = .
RARS
Két hop diéu kién ta c6 nghiém S = (—0;0]U{1}.
. 3x—4 x+8
Bai toan 271. Giai bat phuong trinh > xeR).
245V3x7° +x-2  2+45V3x +x-2 ( )
Loi gid.
Pidu kign 3x° +x-22 0> (x—1)(3x* +3x+2) 20 < x 21,
Bét phuong trinh di cho tuong duong voi 3x—4>x+8 < 2x>12 < x> 6.
Két hop diéu kién ta c6 nghiém x> 6.
3 2 2
Bai todn 272. Gidi bit phuong trinh 2~ X TIHL 2 HINES

>
44X +2x-3  4+x’+2x-3
Loi gid.

Pidukign x’ +2x-320 < (x—1)(x’ +x+3) 20 x 21.
Bét phuong trinh d cho tuong duong véi
360 #2743 +1> 207 + 20 +3 2 30’ - +x-2> 0 (x—1) (327 + 2x+3)+1> 0 [#]

Nhén thay [*] nghiém dtng v6i moi gia trj x > 1. VAy bat phuong trinh da cho c6 nghiém x>1.

x2>3

W= =
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45 +x* +x+1 3x° +2x%

>
VX +x=2 VX +x=2
Loi gidi.

Pidukign ' +x-2>0 (x—1)(x* +x+2)>0 < x> 1.

Bai toan 273. Giai bt phuong trinh

(xeR).

Bét phuong trinh di cho tuong duong voi
47+ +x+1>30° +2x & X -’ +x+1> 0 5 (x—1)+x+1>0  [#]

D@ nhan thay [*] nghiém ding v6i x > 1. Vay bat phuong trinh da cho c6 nghiém x >1.

X +4x? +3x+2 S 2x* +7x+2

Bai toan 274. Giai bat phuong trinh > xeR).
x+1+\/x3—2x2+x x+1+\/x3—2x2+x ( )
Loi gidi.
« X A 2 2 le
bicu kién x(x —2x+1)20<:>x(x—1) 20 < x20.
x>0

Véi x>0= x+1++/x° —2x* + x > 0, bt phuong trinh di cho twong dwong véi

X =
X d +3x 422208 + Tx 12 & 1 —4x? +4x <0 & x(x-2) 30@{ j

Két hop diéu kién ta thu dugc nghiém S ={0;2} .

3 2 2
Bai toan 275. Giai bat phuong trinh X +x +2x+l dx tox+2 (xeR).
V2x P +3x=5+5x—-4 2x° +3x—5+5x—4
Lai gidi.
. 2x* +3x=5>0
biéu kién S x>1.
V2x +3x=5+5x—-4%0
Nhan xét v/2x* +3x—5+5x—4>0,Vx > 1. Bt phuong trinh di cho twong duong véi
50+ x4 2x+1<4x? +5x+2 < 6x° <X +3x7 +3x+1
1
6 <(x+1)3 e xf6<xtle x<
(1) V6 -1

, \ 1
Két hop dieu kién ta c6 nghiém S =|1; .

o ¢ { %—J

3 2 2
Bai toan 276. Giai bat phuong trinh XAy o < 6x —3x+3 (xeR).
2x 14323 +5x=7 2x—1+2x° +5x-7
Lai gidi.
ity k 2x* +5x-7>0 |
i€u kién < x>1.
2x—1+432x3 +5x=7 %0

Bét phuong trinh di cho tuong duong voi
X 4+4x +2x<6x° —3x+3 < x° —2x7 +5x—3£0<::>(x—1)()c2 —x+3)+x£0 [*]

D@ thiy bat phuong trinh [*] v nghiém véi x >1.
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Nhdn xét.

40 thi dy tir bai todn 236 dén 276 déu la cac bdt phwong trinh co ban dang phan thirc hitu ty co ddc diém chira
biéu thurc can thirc giong nhau phia dwoi ’mdu thiee, tang dan tir bac nhdt lén bdc ba, sw sap xép nay muc dich
huong doc gia dén cai nhin "nhdp mon" doi voi bat phwong trinh co sir dung danh gia biéu thicc chira can, vi thong
thuwong ching ta phai xét hai truong hop theo ddu ciia mau thire. Quy ban doc ¢6 thé nhdn thdy trong cdc bai todn
trén dau ciia mau sé déu hodc dwong hodc dm, thwe hién bang danh gid thuan tiy so ding hodc tam thirc bdc hai,
thém bot hang gfang thicc. Viec lap lugn ddu nhi vdy sé giam thiéu di cdc truong hop khéng can thiét, tir 36 phan
nao giam bot cong kénh va doi khi mo ra hwong di cho bai toadn.

Bai tap tuwong tu. )
Giai céac bat phuong trinh sau trén tap hop so thuc
3x% +4x+6 < 3x° +5x+6
\/x2 +3x-4 \/x2 +3x—-4
X’ +4x +4x S 4x” +4x+8

1.

. SV —3x+2+3 5Ux’—3x+2+3
3. x3+4x2+5x< Tx+2 .

TN =1+5 TJx*=1+5
4 4x° +5x7 3x° +7x* =3x-1
Cox—143Jx-2 x—1+3Jx-2
5 x3—i-4x2+5x—i-5< X +2x+9
o2 Vx4l 2 —Jx+1
6 x*+4x S 5x-1
C P +1-2x-1 P +1-2x-1"
. x4+7x2—3x<7x2+5x—63
Cox-1-x-2 x-1-Jx-2
g X 4+5x2 +6x+1  6x*+5x+2
C2x+1-x—-1  2x+1-+/x-1"
9. X +Tx*+4x+2 13x*—Tx+8

<
VX' =1 VX' =1

50 +3x* —4x+5  4x’ +8x*—12x+9
10. < )

Vad—x* +19 Vd—x* +19
3x3+4x2+2x+1>x3+11x2—6x+4

X =2x+11-3  Jx*—2x+11-3
23 430 +x+45 _ x' 42200 +2x+6

11.

= J2(F +xr1) -1 2(F 4 xt1) -1

13, ' +3x° +2x° +4 3x +x7 -1
4—-x"+2x+14  4—+-x"+2x+14

14, 4x* +5x+1 S 6x+1 .
\/x3+4x2—5 \/x3+4x2—5

15, x*=3x* +3x >—3x2+19x—24

e +14x43 P +1+x43
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X

Bai toan 277. Giai bat phuong trinh >
\/x2 —6x-7 2x-3

(x € R) .
Loi gidi.
bicukién x>7vx<-1.

» Xét truong hop x> 7, bat phuong trinh da cho twong duong véi

3
> x>E X >— 3
Vx'—6x-7<2x-3< 2 & 2 <:>x>§.
X —6x—7>4x"-12x+9  |3(x—1) +13>0
Kéthop x>7tacod x>7.

> Xét truong hop x < —1, bit phuong trinh di cho tuong duong voi < (V6 nghi¢m).
\/x2 —6x-7 2x-3

Két luan nghi¢ém x>7.

Bai toan 278. Gii bat phuong trinh : <! (xeR).
Vx?=3x+2 3-x
Loi gidi.
. x<1
biéu kién
2<x#3
Bét phuong trinh di cho twong d i 10 <3 T ey <3
a uwong trin a cho tuon uong vol = &S —x<5.
P s 8 8 Nxl=3x+2>3-x x> =3x+2>x*-6x+9 3

Két hop diéu kién ta c6 nghi¢m S = [%;3) .

Bai toan 279. Gii bat phuong trinh : 5! (xeR).
Vx'—4x+3 x—4
Loi gidi. )
bicu kién x <1v3<x=#4.Bat phuong trinh da cho twong duong vdi
x—4<0 x<4 x<4
x—4>0 S| |x>4 & |x>4 <o x<4.
VX' —4x+3<x—4 x*—4x+3<x’-8x+16 4x <13
Két hop diéu kién ta thu dugc nghiém S = (-o0;1)U(3;4).
Bai todn 280. Giéi bét phong trinh — > 1 (xeR)
' 1++/4x-3  2x '
Loi gidi.
Diéu kién x > % . Bat phuong trinh di cho tuong duong véi
x>l x>l _X>— 1
l+V/4x-3<2x & Va4x-3<2x-1<< 2 &2 & 2 <:>5Sx¢1.

Ax-3<4x’ —4x+1 (47 -8x+4>0  [4(x-1)">0

Két hop diéu kién ta c6 nghiém % <x#l.
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Bai toan 281. Giai bat phuong trinh 51 (xeR).
3442-x  x+3
Loi gidi.
Bi’éu kién -3#x<2.
Bat phuong trinh da cho tuong duong voi
x+3<0 x<-3 x<-3 x<-3
x<-3
x+3>0 o [x>-3 < [x=20 & (x>0 c{ !
X2
3442-x<x+3 V2-x<x X 4+x-2>0 x>2lvx<-2
Két hop diéu kién thu duoc tap nghiém S = (—o0;-3)U[1;2].
Bai toan 282. Giai bt phuong trinh <! (xeR).
2+4/5-x x-3
Loi gidi.
bicukién 3#x<5.
Bat phuong trinh da cho twong duong véi
x>3
x>3 x>3
x=3>0 x>3 3x<1l Sx <1l well o,
= = < 3x>11 < & 3<x<
3x-9<2445-x  |3x-11<5-x 3x211 2’; n___,
—<x<
Ox* —66x+121<5—x ?Sxﬁ4 3
Két hop diéu kién ta c6 nghiém S =(3;4].
Bai todin 283. Gidi bt phuong trinh ———— < (xeR).
V3x-2 2x-1

Loi gidi.

Diéu kién x z%.
A s ~ 7. 2 2 3
Bat phuong trinh da cho tuong duong véi V3x-222x-1<3x-224x" —4x+1< 4x —7x+3£0c>7éxﬁl.

Két hop diéu kién, suy ra tap nghiém S = [%;1} .

Bai toan 284. Giai bat phuong trinh < 2 (xeR).
24++41-x  x+3
Lévi gii.
bicu kién -3 = x<1.
Bat ph h da ch d TS > 3 (Vi-3#x<1)
at phuong trinh da cho twong duong vé1 = S x> - i-3=x<1).
4421-x>2x+3 2Vl-x2x-1
Két hop didu kién ta co nghiém -3 <x<1.
\s oo criq A . 1 1
Bai toan 285. Giai bat phuong trinh > (xeR).

24+/x* —5x+4 x+l1
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Loi gidi.
bicukién —1#x<lvx=4.
Bat phuong trinh da cho twong duong véi

x+1<0 x<-1 x<-—1
x+1>0 o lx>-1 s x> S x<-1.
24+4x*=5x+4<x+1 Vxt=5x+4<x-1 X =5x+4>x>-2x+1

Két hop didu kién ta thu duoc nghiém x < —1.

2 1
<

Bai toan 286. Giai bat phuong trinh <
Jxk+2x+9-1 x+1

(xe]R).
Lo gidi.

bicu kién x = —1.

Nhan xét Vx* +2x+9 —1=/(x+1)" +8-1>0,Vx e R.

Bét phuong trinh d cho tuong duong véi

x+1>0 x>-—1 x>-1
<9, 5 9., < -1<x<0.
N +2x+9-1>2x+2 X +2x+9>4x" +12x+9 3x"+10x<0

Viy bét phuong trinh di cho ¢6 nghiém S = [—1; O) .

3

1
<
x—+/x—-1 x+2

Bai toan 287. Giai bt phuong trinh (xeR).

Loi gidi.
Didu kién x> 1.

2 2x+1) +3
Nhan xét x—x—1=2> xt _1 (2x+1) >0,Vx>1.

x+vVx—1 _Z' x+vx—1

Bét phuong trinh di cho tuong duong voi

13
x=1 x>1 >
x+2<3x-3x—l < Wx-1<2x-2& i 17 | 7%
O9x-9<4x" -8x+4 4x"—-17x+1320 =1
Al 1K X ~ . . 13
Vay bat phuong trinh da cho c¢6 nghiém Sz{l}u Z;+oo .
N e g X . 1 1
Bai toan 288. Giai bat phuong trinh —————<—  (xeR).
3—x—-+J2-x «x
Loi gidi.
bicukién 0= x<2.
2
Nhénxét3—x—\/2—x=2—x—\/2—x+%+%=(\/2—x—%j +%>O,Vx£2.
Bét phuong trinh di cho tuong duong voi
{x>0 {X>O 0<x£E 0<x£% 0 {
A= = 2 = < 0<x<l1.
3TXoNZox2x B32x2N20X g0 1054922-x 4 —11x+720

Két hop diéu kién ta c6 tap nghiém S = (0; 1] .
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Bai toan 289. Giai bat phuong trinh ! > ! (xeR).
Jax?+x+2-1 x-1
Lévi giii,
bicukién x #1.
2 +1)° +3x> +1
Nhan xét V2x* +x+2 1= 2 txl _l(x ) i >0,VxeR.

D tx+2+1 2 P +x+2-1

= V6i x <1, bat phuong trinh da cho nghiém dung,

) x>1 x>1 x>1 .
= V61 x >1ta thu duoc IS 5 , 9, (H¢ v6 nghiém).
N2 +x+2-1<x-1 2x +x+2<x X +x+2<0

Két luan bat phuong trinh d3 cho c6 nghiém x <1.

Bai toan 290. Giai bat phuong trinh : > 1 (xeR).

V2x? —5x+2+1 x-1

Loi gidi.
Didukién x>2v2x<1.

e Voix< % = x—1<0, bt phuong trinh d4 cho nghiém dung.

e V6i x>2, bat phuong trinh d3 cho twong duong véi

x=2 x=>2 x=>2 x>2
VA 5 <9, S Sx=2.
N2x2 —5x+2+1<x-1 2x*—=5x+2<x"—4x+4 x*=x-2<0 -1<x<2

Vay bt phuong trinh di cho c6 nghiém § = (—oo;%) u{2}.

2 1

<
Jxi—=5x+4 x+l1

Loi gidi.

Diéu kién x >4 v x <1. Bat phuong trinh di cho twong duong voi

x+1>0 x>-1 x>-1
= = < -1<x<0.

Bai toan 291. Giai bat phuong trinh (xeR).

JxP=5x+4>2x+2 X =5x+4>4x" +8x+4 3x* +13x<0
Két hop diéu kién ta thu dugc nghi¢ém —-1<x<0.

Bai toan 292. Giai bat phuong trinh S S < 1 (xeR).
xP-x+3-1 X

Loi giii,

Diéu kién x#0.

2 2x—-1)" +7 :
Nhan xét Vx* —x+3-1= ¥ oxv2 1 (x ) > 0, Vx € Rnén bat phuong trinh da cho tuong duong

VXt =x+3+1 4 X —x+3+1

x>0 x>0 x>0 x>0 2
& Rt Rt 2 0<x<—.
-1>x 3

VX' —x+3 xt—x+3>x+1 X =x+3>x"+2x+1 XSE

Vay bt phuong trinh di cho c6 nghiém § = (0;%} .
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x2—2x+1>x2—2x+1

Bai toan 293. Giai phuong trinh > xeR).
P 8 V2x—-1+1 2x ( )

Lm gidi.

Diéu kiéq 2x>1.

Khi do6 bat phuong trinh da cho tuong duong voi

(x-1)’ ( 1 > 0 =l
X— = =
V2x—-1+1 2x ——>0 2x—1>+/2x-1
2 —1+1 2x
=1 1

X = x>1

&l |2x 21 = & 1
X

4x* —4x+1>2x-1 4x2—6x+2>0 2

Két hop diéu kién ta thu duoc nghiém § = {2} U[1;+00).

1 1

VX +xX +2x—4+1 X+2

Bai toan 294. Giai bat phuong trinh

A
—~~
=
m
7
~

Loi gidi.

= x2>1.

3 2 _ 2
Didu kién {x +x +2x—420©{(x 1)(x +2x+4)20

X # =2 x#-2

Bét phuong trinh di cho tuong duong voi

Ve 4 1 2x—d 112 x42 o X+ 4 2x—4> ¥ 4 2x 4l o> X > 50 x> 35,
Vay bit phuong trinh c¢6 nghiém x>35.

1 1

Bai toan 295. Giai bat phuong trinh <
VXX +4x—6+1 X+3

(xeR).

Loi gidi.

biéu kién x>,
x#=3 x#-3

X +x*+4x-6>0 {(x—l)(x2+2x+6)20
=

Bét phuong trinh di cho trg thanh

{\/)f+x2+4x—6+1>x+3©{\/x3+x2+4x—6 >x+2

x2>1 x2>1

txt+4x—6>x" +4x+4 *>10
PN X X X X X PN X @xzm
x2>1 x2>1

Két luan nghi¢m S = [%/E ; +oo) .

2x* —x+1 < 2x* —x+1
J2x+3+1 x+2

Bai toan 296. Giai bat phuong trinh (xeR).

Loi gidi.
4x* —2x+2 B 3x? +(x—1)2 +1
; =

Diéukiénxz—%.Nhanxét 2% —x+1= >0,VxeR.

Bét phuong trinh di cho tuong duong voi
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x<-1 x<-1

x<-—1
V2x+3+12x+2 <o V2x+32x+1 < {xz—l = {xk—l@{ | <:>x£\/§.

2x+3>x2+2x+1 X’ <2

Vay bit phuong trinh ban dau c6 nghiém S = {—%;\/5 } .

x2+4x+4<x2+4x+4

Bai toan 297. Giai bat phuong trinh <
P . Jx=2+2 " Jx-2-1

(x € R) )
Loi gidi.
Diéu kién x>2.R& rang x* +4x +4 >0, Vx > 2 nén bat phuong trinh di cho twong dwong véi

Ao 3
2+2 0@{\/x—1>1

,/ 1 e Jx-2-1 Sx>2
x>2

x>2 x>2

Két luan nghi¢ém x> 2.

x*+3x+4 < x*+3x+4

2x-143 x+2

Bai todn 298. Giai bt phuong trinh (xeR).
Loi gidi.

A1 1 o 1 . .
biéu kién x > 5 Dé thay x° +3x+4>0,Vx > 5 nén bat phuong trinh da cho tuong duong véi

| 1
- <0 —J2x-1- —1<2x—
T 32 0 2x—1-1 SO@{x 1<2x—1

s (V2x=1+3)(x+2) 2x>1
1 1
—<x<l1 —<x<l 1
2 2 —<x<l1 1
& >1 &2 S -<x<2+442
= l<x<2442 2
X
X =2x+1<2x-1 —4x+2<0
Két luan bat phuong trinh da cho c6 nghiém S:[5;2+\/§]
2 2
Bai todn 299. Giai bit phuong trinh > T4 X H2xtd (xeR).

Jx+1 0 x-1
Lo gid.

bicukién 0<x #1.

Nhan xét x> +2x+4=(x+1)"+3>0,VxeR.

> Néu 0<x<1= x—1<0, bat phuong trinh da cho khong théa man.
» Néu x >1 thi bat phuong trinh da cho tré thanh

x<1 x<1 x<1 .
x <
Jx+lzx-leadx>x—2a]| [x22 ol [x=2 o (x>2 @{% <
SXS
x>x'—4x+4 X’ —5x+4<0 1<x<4

Tong hop qué trinh thu duoc nghiém S = [2; 4] .

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN PHAM VAN XAO; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN POI TUONG PUONG, NANG CAO LUY THUA (PHAN 1) 98

2x*—x+7 < 2x*—x+7

Jri-3+2  x-l

Bai toan 300. Giai bat phuong trinh

(XGR).

Loi gidi.
s ‘ 1) 55
Diéu kién x> >3. Nhan xét ring 2x> —x+7 = 2(X_Zj +? >0,VxeR.
Xét hai truong hop xdy ra
> Néu x—1<0< x <1 thi bat phuong trinh da cho khong thoa man.
> Néu x >1 thi bt phuong trinh di cho tro thanh

I<x<3 I<x<3
B 2
{m+22x—1®{m2x_3@ x>3 S| |x23 <ox>1.
x>1 x>1 x*=3>x"—6x+9 x22

Két hop diéu kién thu dugc nghiém x >+/3.

X +6x+17 <)c2+6x+17

Bai toan 301. Giai bat phuong trinh < (xeR).
Jxt+1+1 x+2
Lévi giii,
bicu kién x = -2.
Dé yrang x* +6x+17>0,Vx € R nén bat phuong trinh trd thanh
1 1 x+2>0 x>-2
< =S =S
Vat+l+l x+2 0 (WP +1+12x42 (Wl +l>x+1
—2<x<-1
-2<x<-1
S| x=>2-1 & -2<x<0
5 ) -1<x<0
X +1>2x"+2x+1

Tong hop hai truong hop thu dugc nghiém S = {7} U(-2;0]U{1}.

X +x+3 <x2+x+3

Jel+x+2-2 x+l

Bai toan 302. Giai bat phuong trinh (xeR).

Lai gidi.
X +x+2#4

xe{-2;-1;1}.

Piéu kién
x#—1

2
Nhan xét x* +x+3= (x +%j +% >0,Vx € R nén bit phuong trinh di cho trong dwong voi

1 < 1 - Xx+3-x*+x+2
Il +x+2-2 x+1 (\/x2+x+2—2)(x+1)

(\/x2+x+2+2)(x+3— x2+x+2) i3 rx12 <

<0

<0 <0 1
< (x2+x—2)(x+1) C:)(x—l)(x+2)(x+1) ()
>-3
Xétx+32\/x2+x+2<:>{x2 , <:>x2—z.
X +6x+92>2x"+x+2 5
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. x< -2 . \
Khi d6 (1) tr thanh (x—1)(x+2)(x+1)<0 @{ . . Suy ra tap nghiém thanh phan S, =(-11).
~l<x<
x<-=3 x<-3
Xét x+3<VxX’ +x+2 | [x=-3 = 1< 7<:>x£—;
— _x_—_
X H+6x+9< X +x+2 5

Khi d6 (1) tré thanh (x—1)(x+2)(x+1)> 0| !
1do ro than - 5
o ¥ 2<x<-1’

Suy ra tap nghiém thanh phan S, = (—2; —g} .

Téng hop toan bd qua trinh ta thu duoc tip nghiém S = (—2; —g} U(-L1).

X +2x+8 < X +2x+8

Jri+x-2+1  x-1

Bai toan 303. Giai bat phuong trinh (xeR).

Lai gidi.
2
\ +x-220
Pidukien & ¥ o x>lvx<-2.
x#1

Nhén xét x* +2x+8=(1+ x)2 +7>0,Vx € R nén bt phuong trinh da cho twong duong

1 1 x—1>0 x>1
< = =
Nl +x=2+1 x-1 IxP+x=2+1>x-1 Ixt+x=2>x-2

I<x<2 I<x<2
I<x<2
S| x=>22 &S| [x22 & S & x>1
x>
X +x-2>x—4x+4 5x>6
Két hop véi diéu kién ta thu duge nghiém S = {-4} U(1;+%).
2 2
Bai todn 304. Giai bit phuong trinh — FAxES <2 TAxES (xeR).
X +3x-2 X
Loi gidi.
N x(x+3)20 x20vx<-3 0<x=1
biéu kién P
X 43x—420,x20 | xe{-401} —4#x<-3

Dé yrang x* +4x+5=(2+ x)2 +1>0,Vx e R nén bit phuong trinh di cho twong duong véi

2
1 <l<:>x+2— X +3x£0

x2+3x—2_x (\/x2+3x—2)x
X+2—-+/x*+3x

(x+2—\/x2+3x)(\/x2+3x+2)
x(x2+3x—4) =0 x(x—l)(x+4) =0 (1)

<
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x<-2 x<-2
Xét x+2<x>+3x & {xZ—Z =N {x2—2<:>x<—2

X +4x+4<x*+3x x<—4

<S4 <x< 2.

, x<-2 x<-2
Khi dé6 (1) tro thanh

o
x(x=1)(x+4)>0 xX+4>0
x=>-2 x>-2
Xét x+2>Vx* +3x < ) ) o Sx>-2
x +4x+4>x"+3x x>-4
x>-2 {xZ—Z

1.
)c()c—l)()c+4)<0<::> )c()c—1)<0(:)0<x<

Khi d6 (1) tré thanh {
Téng hop toan bg qua trinh ta thu dugc nghiém S = (—4; —3] ) (0; 1) .

x'=2x+7 <x4—2x2+7

VX +xt+x-3+1 X

S+ x? - —1)(x*+2x+3)>0
X +x +x 320@{(x )(x+ x+)

Bai toan 305. Giai bat phuong trinh

(x € R).
Loi gidi.

x>,

xz0

biéu kién {
x#0

Nhén xét rang x* —2x* +7 = (x2 —~ 1)2 +6>0,Vx eR nén bat phuong trinh da cho twong dwong véi

0<x<l
1 1 x>0
\/32— S—@{ — S| |x>1
_ X N —3>x—
X +x +x-3+1 X +x +x-32>2x-1 Pt r—3> % —2x 4l

O0<x<l O0<x<l
x>0

X +3x—420<:> (x—l)()c2 +x+4)20

Téng hop toan bd qua trinh ta thu duoc nghiém x>1.

x'—x+2 >x4—x+2

CAx+2-2 x+2

Bai toan 306. Giai bat phuong trinh (xeR).

Lai gidi.
+x+2#4
vy o xe{-21}.

biéu kién
X#—2

2 2
Ax' —4x+8  4x' —4x? +1+4x’ —4x+1+6 (2X° 1) +(2x-1) +6
2 2 2

Bét phuong trinh d cho tuong duong véi

1 1 SR R (\/x2+x+2+2)(x+4— x2+x+2)

Nhéan xét x* —x+2 = >0,VxeR.

> = >0 >0
JX +x+2-2 x+2 (\/x2+x+2—2)(x+2) (x* +x-2)(x+2)
x+4- x2+x—l-22 <:>)c+4— x2+x+220 (1)
(x—l)(x+2) x—1

Cac kha nang xay ra nhu sau
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> Xétx+42\/x2+x+2<:>{x22_4 ) @{xz_4<:>x2—2,suyra ()ex-1>0x>1.
X +8x+16>2x"+x+2 x=>—
Ta c6 nghiém thanh phan x >1.
x<—4 x<—4
> Xét x+4<xX +x+2 | [(x=>—4 < x2—4<:>xS—2,suyra(1)c>x—1<0<:>x<1.
{x2+8x+16£x2+x+2 {xé—2

Ta c6 nghiém thanh phan x < -2,
Tong hop toan bd qué trinh ta thu duge nghiém S = (—oo; —2) U (l; +oo) .

X H2x+x+2 <x3+2x2+x+2

Bai toan 307. Giai bat phuong trinh <
V' =X —4x+4+2 X

(xeR).

Loi gidi.
(D)

Chii § ring x3+2x2+x+2=(x+2)(x2 +1)20,Vxe(D) nén ta co hai truong hop
o (x+2)(x2+1):0<:>x=—2.

1 1 x>0 x>0
° < - =
\/x3—x2—4x+4+2 X \/x3—x2—4x+4+22x \/x3—x2—4x+42x—2

3 2 _ — — .
Ditu kién {x —X —4x+420©{(x 1) (x+2)(x 2)20@{ 2>§2x§1,x¢0
x>

x=0 x#0

O<x<?2 O<x<2 O<x<?2
O<x<2
S| (x=22 S| [x=22 | [x=22 = < x>0.
3 2 2 3 2 2 x22

X —x'—4x+4>x"-4x+4 X =2x"=0 x*(x=2)=0

Téng hop toan bd qua trinh ta thu dugc nghiém S = {—2} U (0; 1] U [2;+oo) .
4 3 4 3

Bai ton 308. Gidi bit phuong trinh ———> > 1 X —x —x+l (xeR).

VX +2x+2+x 2x+1

x>0

VP +2x+2+x#0 {Xﬁo { 1}
= ¢ :

Loi gidi.

S xegs—1,——
2x+1#£0 2x+2#0 2
2x+1#0

Diéu kién {

Chii y rang x* —x* —x+1=x"(x—1)—(x—=1)=0=(x—-1)" (x* +x+1)>0,Vx € R nén ta xét hai trrong hop
. x4—x3—x+1=0c>x3(x—l)—(x—1)=0c>(x—1)2(x2+x+1)=0:x=1.

1 1 x+1-vx*+2x+2

Vi’ +2x+2+x 20+l (\/x2+2x+2+x)(2x+1)
Dé y rang x® +2x+ =\/(x+1)2+1 >|x+12x+1= x+1-Vx* +2x+2 <0.
Néu x>—%:>2x+1>0;\1x2 +2x+ 2+ x=4/(x+1)" +1 +x21—%>0,khi d6 (*) nghiém ding.
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Néu x<—% thi (*) V' +2x+2+x <0 x* +2x+2<x’ S x<—1.

Téng hop hai truong hop thu dugc nghiém S = (—oo; —1) v, (—%&ooj .

2x* = 7x* +2x+9 < 2x* —T7x* +2x+9

't =2x+7+1 x

Bai toan 309. Giai bat phuong trinh

(xe]R).
Lo gidi.
2
4x' —8x+28 _4x' —dx’ 4 1+dx’ —Bx 44423 (207 1) +(2v-2)7+23
4 4 4

Hon nifa 2x* ~ 727 +2x+9=2(x" =2} +(x+1)’ >0,¥x € R nén véi x =0, ta ¢ bién ddi

D@ nhan thiy x* —2x+7= >0,VxeR.

O0<x<l
1 1 x>0 o1
<- | | x2
Jxt=2x+7+1 X |Wxt-2x+72x-1 A 5
x =2x+7=>2x"—-2x+1

0<x<l O0<x<l

o (x>1 o [x21 =
X —x?+6>0 xz(x2—1)+620

Viy bét phuong trinh dd cho c6 nghiém x > 0.

=x>0

O0<xxl
x>1

X =4 +x+1 S Xt —4xt+x+1

VX +4x +4x+2 x+4

Bai toan 310. Giai bat phuong trinh

(xeR).

Loi gidi.

x+4#0 x20

2
5 > =-2
Pidu kién {x(“z) =0 {x
o V&ix=-2 thi bat phuong trinh da cho nghiém ding.

o Véix>0,déyring
x4+x3—4x2+x+1:x4+2x2+1+(x2+1)x—6x2:(xz+l)2+(xz+l)x—6x2
= (" —2x+1)(x” +3x+1) = (x 1) (x* +3x+1)20,Vx 2 0
o V&i x>0 thi bat phuong trinh da cho tré thanh
NEEwrerr O S NPPIN v
S X A +4x <X +HAx+4 < X +3x7-4<0
@(x—l)(x+2)2s0@{x_lso o x<1
x+2=0
Két hop v6i x >0 thu duge nghiém 0<x <1,
Tong hop toan bd qua trinh ta c6 nghiém S={—2}U[O;l].

4 4
2x +x-2 <2x +x-2 (xe]@.

VX 42x-3+4  x+3

Bai toan 311. Giai bat phuong trinh
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Loi gidi.

<Sx>1.

3 _ 2
Pidu kign {x +2x‘320@{(x D+ x43)20
x#-3

x#-3

RO rang 2x* +x -2 :x(2x3 +l)—2 >3-2=1>0,Vx>1. Bat phuong trinh da cho twong dwong voi

! < ! S +2x-3+4>x+3 VX +2x-3>x—-1

VXl +2x-3+4 x+3

c>x3+2x—32x2—2x+1©x3—xz+4x—420©(x2+4)(x—1)20<:>x21

Vay ta c6 tap nghiém S =[1;+00).

2x" +3x-3 2x7+3x—3<

Bai toan 312. Giai bat phuong trinh —
Jax 43x-5+1  2x-1

0 (x € ]@ .
Loi gidi.

x>,

3 _ 2
Diéukién {2x +3x—520©{(x 1)(2x +2x+5)20
2x =1

2x#1

Dé yrang 2x” +3x—3=2x" +3(x—1)>0,Vx > 1. Khi d6 bat phuong trinh da cho twong duong véi

\/371 <2 ! 1@\/2)63+3x—5+1>2x—1c>\/2x3+3x—5 >2x—2
2x  +3x-5+1 X -

€20 +3x-5>4x" —8x+4 & 2x’ —4x” +11x-9> 0 < (x—1)(2x° —2x+9) >0

& (x=1)[ X +(x-1) +8]> 0 x>1

Két luan bat phuong trinh da cho c6 nghiém S = (1; +oo) .

X —2x2+3x—5_x3—2x2+3x—5

>0 xeR).
VX —x-6+x 2x-2 ( ]@

Bai toan 313. Giai bat phuong trinh

Loi gidi.
X=x—6>0 (x—2)(x2+2x+3)20
Pidukitn IV —x—6+x#20 VX —x—6+x#0 S x>2.
2x#2 x#1

Nhan xét x* —2x> +3x 5= (x—-2)(x* +3)+1>0,vx 2 2. Khi d6 bét phuong trinh ban dau tré thanh
1 1 1 1
- 20 2
VXl —x—6+x 2x-2 VX' —x—6+x 2x=2
SV —x-6<x-2 X —x-6<x—4dx+4 X’ —x*+3x-10<0

& (x=2)(x +x+5) <0 (x-2)[ (2x+1) +19]| <0 x<2

SV —x—6+x<2x-2

Doi chiéu véi diéu kién ta c6 tap nghiém S ={2} .

3x° +2x* —6x° +3 < 3x°+2x" —6x°+3

Bai toan 314. Giai bat phuong trinh
\/x3+x2—6x+9+2 x-1

(xeR).

Loi gidi.
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Nhin xét 3x°+2x* —6x° +3=2x" +3(x* ~1) >0, VxR
Do d6 bat phurong trinh d cho ¢6 nghiém khi x—1>0< x> 1.
T day suyra x° +x° —6x+9=x"+ (x —3)2 >0,Vx > 1. Khi 6 bat phuong trinh tré thanh

! < ! @\/x3+x2—6x+9+2>x—1<:>\/x3+x2—6x+9>x—3
V' +x* —6x+9+2  x-1
x—-3<0 x<3
x<3
<) |x23 S| [x23 & S < xelR
x>
X +x"—6x+9>x—6x+9 x>0
Viy bét phuong trinh c6 nghiém x > 1.
10, .4 4.2 10, 4 4.2
Bai toan 315. Giai bat phuong trinh e B P M S B S -
V23 +4x> —8x+5 +1 2x-1
Loi gidi.
Nhn xét X +x* —42% +6=2" +(x* ~2) +2>0,vx e R.
Do d6 bat phurong trinh da cho trd thanh ! < !

J2x® +4x% —8x+5+1 2x—1
Bét phuong trén c6 nghiémkhi2x—1>0c>x>%. Luc ndy 2x° +4x> —8x+5=2x" +1+(2x—2)2 >O,Vx>l.

Bién doi

V2% 447 —8x+5+122x—1 > /2 +4x% —8x+5>2x—2

2x-2<0 x<1
x <1
o [2x-220 sl [x>1 = SxelR
; ) 5 x21
2x +1+(2x—2) 2(2x 2) 2x°+1>0

. . ; ) 1
Két luan bat phuong trinh ban dau c6 nghiém x > 5

Nhdn xét.

Hai bai todn 314 va 315 la hai bai todn cudi cing trong tdi lidu, két thic 16p phwong trinh, bt phwong trinh
mét can thire giai bang phép bién doi twong dwong — ndng lily thira. Cdc ban luu ¥ véi bat phirong trinh can linh
hoat sir dung tong hop kién thirc, lién hé va két ndz cdc ddc diém ciia bai todn, nhiéu khi khéong can tim diéu kién
chinh xdc cua bai todn (hodc thao tdc gidi ciing rdt phirc tap, kho khan, mat thi gio), ro rang trong hai cong viéc
gidi bdt phiong trinh la chinh, tim tdp xdc dinh la phy, bé tro va tién quyét, nhung nham lan thé ndo dwoc ! Sir
dung diéu kién phy c6 nghiém ciia bt phwong trinh hay phwong trinh déi khi gitip chiing ta mé ra hwéng di mdi,
khoti goi sang tao tim toi hoc hoi, tang cuong kinh nghiem giai todn, t duy logic phan bién, hy vong thich ing voi
nhiéu tinh huong phirc tap trong hoc tdp, trong cudc song mai sau.
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Bai tap tuong tu.

Giai cac bat phuong trinh sau trén tap hop sb thuc

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19

20

X X

> :
Jxt—dx+8 X+l
1 1

> )
Jx+5+5 x+3

1

1
- >
x+J5-x 2x

1 < 1
x+1+x=3 2x-1

1 1
< .
Jx?—5x+8+x 2x+5
1 1

> .
x+Vx—5x+4  2x+3

1 o1

2x+~3x—1" 3x-2’

x+4 <x+4

Ji—x+8-2 x+1
1 1

> .
Jx?+3x—4 x+3

1 < 1

Jxt42x—3 x-3
2
34/4x? —3x—1

3 1
1+4/9x* —8x—1 Xx+2

2 1

1
<—.
X

< .
x—x*+4x-5 x-1

1 1

< .
x—Jx=3 3x-2
1

1
> .
x+1-+vVx-3 2x+1

2 1

< .
x+3-2Jx  x+4
1 1

—_— s —.
Vax® +6x+5 2x

1 1

< .
34a/r 4 x> +2x—5 x+4
1 1

< .
Jak+x+x+l x+6
1

1
<—.
X+2+Vx"—x+5 2x
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X X
21. -——<0
N2x—1 1+x
2_ 2_
. x —2x+9 Sx 2x+9.
Jxk +4x-5+5  x+4
2_ 2_
’. 2x°—6x+10 S2x 6x+10.
Jax* —2x+17 +x+4  3x+2
24, al >_*
Vi +2x+5+1 2x+4
4 4
25, X +x+6 Sx +x+6
VP +3x—4+2  5x-3
26 x> =3x+19 <x2—3x+19
C2x—1+3x-1 22x-1+5
4 4
7 x +2x+11 Sx +2x+11'
Vo423 +x—4+2  3x-l1
)3 x'=2x+17 <x4—2x+17
2+ +6x-942 X+5
3_ 2 _ 3_ 2 _
29, X —x"+6x-5 >x x“+6x-5
V'l +xt +x-3+1 2x-1
30 2x° =2x* +6x-5 >2x3—2x2+6x—5
\/2x3+x2+4x—7+x 2(x+l)
3 2 3 2
31 X +2x +x-3 Sx +2x"+x-3
VX' +4x-5+x 3x-2
4 2 4 2
3. X +2x " +3x—-4 Sx +2x" +3x 4.
VX +4x% +4x—9 +2x—1 4x
3 x'+5x—4 <x4+5x—4
\/3x3+x2+4x—8+2x+3 3x+2
14 4x5 +4x* —4x* +1 <4x6+4x4—4x3+1
2+ —6x+10+1 x=2 '
x*—dx+4 x'—dx+4
35. < .
B+ —10x+1+3  x—2
4 2 4 2
36, X +x —x+8 Sx +x —x+8
Vax' +x° —4x+5+1 x—1
4 4
37 x —4x+5 <x 4x+5
Jx +4x2 —12x+10+2  2x-1
4 3 2 4 3 2
38, X —x +2x 5x+6éx X +2x"—-5x+6
Jxt 4P —12x 4142 x—4
39 3x* +2x° —4x° +2 <3x8+2x°—4x3+2
V2x +x? —14x +40 +2 x—5
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III. MQT SO TAI LIEU THAM KHAO

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bai tdp néing cao va mét sé chuyén dé todn 8.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bai tdp néing cao va mét sé chuyén dé todn 9.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2005.

. Ndng cao va phdt trién todn 8, tdp 1 — tip 2.

Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Niéng cao va phdt trién todn 9, tip 1 — tdp 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2005.
Todn néng cao Pai so 10.
Nguyén Huy Poan; NXB Gi4o duc Viét Nam; 1999.

. Bai tdp ndng cao va mot s6 chuyén dé Dai so 10.

Nguyén Huy Doan; Dang Hung Théng; NXB Gido duc Viét Nam; 2006.
Tai liéu chuyén todn: Pai so 10 — Bai tdp Dai sé 10.
Poan Quynh — Doan Minh Cudng — Tran Nam Diing
— Pang Hung Thiang; NXB Gido duc Viét Nam; 2010.
Mt 56 chuyén dé Pai sé boi dwong hoc sinh giéi THPT.
Nguyén Vin Mau — Nguyén Vian Tién va
mdt s6 tac gia; NXB Gido duc Viét Nam; 2009.
Tuyén tip cdc bai todn hay va khé Dai sé 9.
Nguyén Dirc Tan — Ding Durc Trong — Nguyén Cao Huynh
— Vi Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Gido duc Viét Nam; 2002.
Mt 56 phwong phdp chon loc gidi cdc bai todn so cép, tip 1 — tip 3.
Phan Pirc Chinh — Pham Vin Diéu — D4 Vian Ha — Pham Van Hap
—Pham Van Hung — Pham Dang Long — Nguyén Vin Mau
— P Thanh Son — Leé Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
Bi gidng chuyén sau Toan THPT: Gidi todn Dai sé 10.
Lé Hong Ptrc — Nhém Cy Mon; NXB Ha Noi; 2011,
Phwong phdp gidai phwong trinh va bit phwong trinh.
Nguyén Vin Mau; NXB Gi4o duc Viét Nam; 1994.
Todn boi dwéng hoc sinh phé théng trung hoc — quyén 1; Pai sé.
Han Lién Hai — Phan Huy Khai — Pao Ngoc Nam — Nguyén Pao Phuong
— Lé Tat Ton — Dang Quan Vién; NXB Ha Noi; 1991.
Phwong trinh va hé phwong trinh khong mau muc.
Nguyén Dirc Tan — Phan Ngoc Thao; NXB Gido duc Viét Nam; 1996.
Chuyén dé boi duwing Todn cip ba; Pai sé.
Nguyén Sinh Nguyén; NXB Pa Nang; 1997.
Gidi todn Pai 56 so cdp (Ding cho hoc sinh 12 chuyén, luyén thi dai hoc).
TrAn Thanh Minh — Vii Thién Can — V& Anh Diing; NXB Gido duc Viét Nam; 1995.
Nhiing dang todn dién hinh trong cdc ky thi tuyén sinh Pai hoc va Cao ding; Tép 3.
Bui Quang Truong; NXB Ha Noi; 2002.
On luyén thi mén Todn THPT theo chii dé; Tap mét: Pai sé va liong gidc.
Cung Thé Anh; NXB Gigo duc Viét Nam; 2011.
Phwong phap gidi todn trong tam.
Phan Huy Khai; NXB Dai hoc Su pham; 2011.
Cac bai giang luyén thi mon Todn; Tap 2.
Phan Buc Chinh — Vii Duong Thuy — Pao Tam — Lé Théng Nhét; NXB Giao duc Viét Nam; 1993.
H¢ phwong trinh va phwong trinh chira can thurc.
Nguyén Vii Luong — Pham Vin Hung — Nguyén Ngoc Thing; NXB DHQG Ha Nbi; 2006.
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22. Dé thi tuyén sinh vao l6p 10 hé THPT Chuyén truc thuéc dai hoc va THPT Chuyén cdc tinh thanh.

23. Dé thi tuyén sinh vao I6p 10 hé THPT hé dai tra cdc dia phwong trén toan quéc.

24. Dé thi hoc sinh giéi mén todn khoéi 8 dén khoi 12 cdc cdp.

25. Dé thi tuyén sinh Pai hoc — Cao ding moén Todn (chinh thirc — dw bi) qua cdc thoi ky.

26. Dé thi Olympic 30 thing 4 Todn hoc khéi 10, khéi 11 cdc tinh mién Trung va Nam bg (1995 — 2013).

27. Cdc tap chi todn hoc: Tap chi Toan hoc va tudi tré; Tap chi Toan tudi tho 2 THCS; Tap chi Kvant...

28. Cdc dién dan todn hoc: Boxmath.vn; Math.net.vn; Mathscope.org; Onluyentoan.vn; Diendantoanhoc.net;
Math.net.vn; K2pi.net; Mathlink.ro;...

29. Mt 56 trang mang hoc tip thong qua facebook; twiter;...
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THAN THE TAI NGUC TRUNG
TINH THAN TAI NGUC NGOAI
DUC THANH PAI SU NGHIEP
TINH THAN CANH YEU PAI
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TAI LIEU CHINH THUC
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PHUONG TRINH VA BAT PHUONG TRINH

NANG CAQ LUY THUA (PHAN 4)
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CHU PAO: SU DUNG LINH HOAT PHEP BIEN POI TUONG PUONG,
NANG CAO LUY THUA
e MOT SO DANG TOAN PAC TRUNG QUEN THUQC.
e PHAN TiCH NHAN TU, PUA VE DANG TiCH - THUONG.
e BAI TOAN NHIEU CACH GIAL
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“Non song Viét Nam co tro nén twoi dep hay khong, dan toc Viét Nam co budc toi dai vinh
quang dé sanh vai véi cdc cuwong quoc nam chau dwoc hay khong, chinh la nho mét phan lén ¢
cong hoc tdp cua cac em”

(Trich thw Chii tich Ho Chi Minh).

Nay la tiéng sdo, tiéng sdo
C6 biét thé nao la hdt ca khéng ?
Chi mét si ddy méanh rang buéc véi dit,
Diit liic nao chang hay...
(Nhitng bai hoc néng thén — Nguyén Huy Thiép).
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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH
LY THUYET SU DUNG BIEN BOI TUONG DUONG — NANG CAO LUY THUA (PHAN 4)

TRUNG POAN TRAN NGUYEN HAN — QUAN POAN BQ BINH

Trong chuong trinh Toan hoc pho thong nuoc ta, cu thé 1a chuong trinh Pai so phuong trinh va bt phuong
trinh 14 mdt ndi dung quan trong, phé bién trén nhidu dang toan xuyén sudt cac cap hoc, ciing 12 bd phan thuong
thay trong cac ky thi kiém tra chat luong hoc ky, thi tuyen sinh 16p 10 THPT, thi hoc sinh gioi mon Toan cac cap va
ky thi tuyén sinh Pai hoc — Cao dang v6i hinh thire hét strc phong phi, da dang. Mac du day la mét dé tai quen
thugc, chinh théng nhung khong vi thé ma giam di phan thu vi, nhleu bai toan co ban ting dan dén mirc khé thim
chi rat kho, véi cac bién do6i dep két hop nhiéu kién thuc, k¥ nang van 1am khé nhiéu ban hoc sinh THCS, THPT.
Ngoai phuong trinh dai s6 bac cao, phuong trinh phan thirc hitu ty thi phuong trinh chtra can (con goi 1a phuong
trinh v ty) dang duoc dong dao cac ban hoc sinh, cac thiy cb gido va cac chuyén gia Toan phd théng quan tim sdu
sdc. Chuong trinh Toan Pai s6 16p 9 THCS budc dau gidi thiéu cac phép toan voi cin thire, ké tir d6 cin thirc xut
hién hau hét trong cac vén dé dai sd, hinh hoc, lugng gidc va xuyén subt chuong trinh Toan THPT. Sy da dang vé
hinh thtrc cta 16p bai toan cin thirc dit ra yéu cau cap thiét 1a lam thé nao dé don gian hoa, thuc té cac phuwong phap
giai, k¥ nang, meo muc da hinh thanh, di vao hé théng. V& co ban dé lam viéc voi 16p phuong trinh, bat phuong
trinh v6 ty chung ta wu tién khir hodc giam cac can thirc phirc tap cua bai toan. St dung bién d6i tuong duong —
nang cao liiy thira 14 mot phuong thirc co ban nhat, don gian nhat nhiam muc dich d6. Phép bién doi tuong duong
theo nghia rong la mot phép toan bét budc thuc hién di véi nhidu dang phuong trinh, hé phuong trinh, van dé quan
trong hon 14 viéc giai quyét cac cong doan trung gian dan duong. Tiép theo 1y thuyet phan 3, tac gia tran trong gidi
thi¢u vdi cac ban hoc sinh va doc gia phan 1y thuyét phan 4, trong tam tai licu phan 4 di sau cac bai toan dédc trung
giai bang bién d6i twong duong don thuan cac bai toan nang lity thura truc tiép quy vé phuong trinh dai sb béc cao,
phan thtc hiru ty. Tai liéu nho duogc viét theo trinh tu kién thirc ting dan, phu hop v6i cac ban hoc sinh THCS (lop
9) 6n thi vao 16p 10 THPT, cac ban hoc sinh THPT thi hoc sinh gidi Toan cac cap va luyén thi vao hé dai hoc, cao
dang, cao hon 1a tai liéu tham khao danh cho cac thiy c6 gido va cac ban yéu Toan khac.

I. KIEN THUC - KY NANG CHUAN BI
1. Nam vimg cac bién d6i dai s6 co ban (nhan, chia da thirc, phan tich da thirc thanh nhan tir, bién d6i phan
thire dai s6 va can thirc).
2. Ky ning bién ddi twong dwong, nang lily thira, phan tich hing dang thirc, thém bét.
Str dung thanh thao cac ky hiéu logic trong pham vi toan pho thong.
4. Nam vimng ly thuyét bat phuong trinh, du nhi thirc bac nhét, ddu tam thirc bac hai.

(8]
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II. MQT SO BAI TOAN PIEN HiNH VA KINH NGHIEM THAO TAC

Bai toan 1. Giai phuong trinh /x> —2x +vx% —dx =~/3x” + x (xeR).
Loi gidi.
biéu kién xS—%vx=va24.
e X¢ét x=0, phuong trinh da cho nghiém dung.
e X¢ét x >4 ; phuong trinh da cho trd thanh
Vx—2+x—4=3x+1 2x—6+2vx* —6x+8 =3x+1 24/x* —6x+8 =x +7
4x* —24x+32=x"+14x+49 3x*-38x-17=0 19 +2+/103
= = SxX=—-—-
x>4 x>4 3

o Xétx< —%; phuong trinh da cho tr¢ thanh

V2—x+V4—x =-3x-1<6-2x+2Jx> —6x+8 =3x—1<>2Jx* —6x+8 =—x—7
4x° =24x+32=x"+14x+49 3x*=38x-17=0

= =
x<-7 x<-7

19+2+103
—3

Sxed

Vay phuong trinh da cho ¢6 hai nghiém x =0;x =

Bai toan 2. Giai phuong trinh /x> + x +/x? — 2x =/x* = 5x (xeR).
Loi gidi.
biéukién x<-1vx=0vx=>5
= Xét x =01a mot nghiém cia phuong trinh da cho.
» Xét x>5; phuong trinh da cho twong duong voi
Ve+l+/x=2=Vx-5 < 2x-1+2/(x +1)(x-2) =x -5

=2 (x+1)(x—2) =—x—4

Truong hop nay vo nghiém.
= Xét x <—1; phuong trinh da cho tuong duong voi

V=x—1+2-x=5-x & 2x++2/(x +1)(x-2) =5-x & 2J(x+1)(x-2) =x +3
@{—%xS—I {—33x£—1 5-2419

= =
4(x2—x—2)=x2+6x+9 3x2—10x—17=0 3

0_5—2\/5}.

Vay phuong trinh c6 tap nghiém S = { : 3

Bai todin 3. Gidi bt phuong trinh Vx> —x—2 +vx* +3x+2 >V’ +4x+3  (xeR).
Loi gid.
bicukién x=—-1vx>22vx<-3.

» Xét x =—1thoa man phuong trinh da cho.

» Xét x > 2 ; bat phuong trinh da cho twong duong véi

Jx—24+x12>x13 o 2x+ 20 4> x+3 o 20x* -4 >3—x
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x>3 x>3 x>3
-3+2421
&) [28x<L3 | [28x<L3 < | 2342021 S x> —.
2 2 2 —— < x<3 3
4x°—-162>2x"—6x+9 3x°+6x—-2520 3

> Xét x <-3; bt phuong trinh d3 cho twong duong véi

V2—x++—x-22V-x-3 o 2x+2Vxt -4 > x-3 2J/x* 4 >x-3 (1).

Bét phuong trinh (1) nghiém ding véi x < 3.

—3+2x/i ]
f;jtoo .

Két luan nghiém § = (—o0;-3]U {-1} u{

Bai toan 4. Giai phuong trinh \/x2 +x+ \/x2 +3x = 2\/)6_2 (x € ]R) .
Loi gidi.
bicukién x>0vx<-3.

o Xét x =0thoéa man phuong trinh da cho.

o Xét x> 0; phuong trinh da cho twong duong voi

it x U 43r =2V o Jxrl+0x+3 =20x © 2x+4+4 23 +4x+3 = 4x

x>2 (*)

SV +4x+3=x-2
X +4x+3=x"—4x+4
H¢ (*) vo nghiém.
o Xét x <-3; phuong trinh da cho trd thanh
V=x—1+y=x=3 =2yJ—x & 2x—4+2y/x’ +4x+3 = —4x

> x<2 1
SV +4x+3=—x+29 , oS x=—
X +4x+3=x"—-4x+4 8

Gia tri nay bi loai do x <-3.
Vay phuong trinh da cho c6 nghiém x=0.

Bai todn 5. Giai phuong trinh v2x? —x +vVx? —x =+/x* (xeR).
Loi gidi.
biéukién x<0vx=>1.

= Xét x =01a mdt nghi¢ém cua bat phuong trinh da cho.

=  Xét x >1, phuong trinh trén trd thanh

x>1 x>1 x>1
{m+\/xT:\/;<:>{\/Zx——:\/——m@{2x—1:2x—1—241x(x—1)CNC:I

=  Xét x <0, phuong trinh trén tr¢ thanh

x<0 x<0 x<0
{\/1—2x+m=\/;©{x/l—2x :\/E—\/;@{l—2x=1—2x—2,/x(x—l)

Két hop céc truong hop ta c6 nghiém S =[0;1].

Bai toan 6. Giai phuong trinh +/3x> —2x +/x? —x = x (xeR).
Lévi gidi.
biéukién x>1vx<0.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN NGUYEN HAN; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN POI TUONG PUONG, NANG CAO LUY THUA (PHAN 4) 6

Nhan xét x = v3x? = 2x +4/x> —x >0, viy ta c6 x > 1. Phuong trinh di cho tuong duong véi
Bx—24+x—1=Vx @ 4x-3+243x* —5x+2 =x & 23 ~5x+2=3-3x  [#].

D@ thay [*] c6 nghiém khi va chi khi x=1.Kétluan S ={1}.

Bai toan 7. Giai phuong trinh vVx° —x” +x + x =vx’ +3x (xeR).
Loi gidi.
bicu kién x >0 . Phuong trinh da cho twong duong véi
X=X x4+ 2V =X +x =X +3x © 2xVx’ —x* +x =2x
x=0 x=0 x=0 x=0
©|:\/x3—x2+x :1c>L3 —x’ +x—1=0c{(x2 +1)(x_1):0c>L=1

Vay phuong trinh da cho c6 hai nghiém x=0;x=1.

Bai toan 8. Gidi bt phuong trinh Vx> =3x+2 +vx’ —x >\4x* ~7x+3  (xeR)
Loi gidi.
bicukién x<O0vx=1vx=>2.

» Xét x =1, bat phuong trinh da cho nghiém dung.

» Xét x <0, bat phuong trinh da cho tré thanh

V2—x+V=x>3-4x @ 2-2x+2fx(x-2) >3 -4x

S 2x(x-2)21-2x < 4x* —8x 2 4x” —dx+1 < dx< -1
> Xét x>2, bit phuong trinh di cho tré thanh

\/x—2+\/xZ\/4x—3<:>2x—2+2,/x(x—2)24x—3
1
2 -2)>2x-1 4x? —8x > 4x* —4x+1 <——
& 2\x(x=2) 22x-1< 4x’ —-8x > 4x x+<:>x4

Viy bét phuong trinh dd cho c6 nghiém x < —% vx=l.

Bai toan 9. Giai bt phuong trinh 2m — |x| < m (x € R) .
Loi gidi.
Piéu kién xSvaZ%.

v' Xét x =0, bat phuong trinh di cho nghiém dung.

v Xét x> % , bat phuong trinh ban dau tré thanh

2251 =Jx <\B3x—2 @ 225 -1 <x +3x—-2 & 8x—4 <4x—2+23x —2x

& 2x—1<+3x" = 2x <:>4x2—4x+1£3x2—2xc>x2—2x+1£0<:>(x—1)2 =0 x=1
v/ Xét x <0, bat phuong trinh da cho twong duong véi

2J1-2x —J=x <V2-3x @ 2J1-2x <J—x +V2-3x <= 4-8x <2 —4x+23x> —2x

S 1-2x<3x 2x @ 4x? —4x+1<3x% ~2x & X 2410 (x-1) =0 x=1
Két luan bat phuong trinh d3 cho c6 nghiém x=0;x =1.
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Bai ton 10. Gidi bt phuong trinh Vx> —4x+3+vx*~x<x-1  (xeR).
Loi gidi.
biéukién x<O0vx=1vx=>3.

s Xét x =1, bat phuong trinh da cho nghiém dung.

% Nhanxét x—1>~/x> —4x+3+vx> —x >0=> x>1. Két hop diéu kién ta c6 x>3.
Bét phuong trinh trg thanh «/x—3 +Vx </x-1 [*]

D& thiy Vx > Vx—1=Vx=3 +/x >/x—1,Vx>3. Do d6 [*] vé nghiém.
Két luan nghiém x=1.

Bai ton 11. Gidi bt phuong trinh Vx> —2x +Vx* +x—6 >v2x* ~3x+1  (xeR).
Lai gidi.
biéukién x>2vx<-3.

» Xét x> 2, bat phuong trinh da cho tré thanh

Vx4 x 43220 +1 & 2043+ 200 +3x 2 2x + 1 o Va2 +3x+120  [#].

D& thiy bat phuong trinh [*] nghiém dung véi x> 2.
» Xét x <-3, bat phuong trinh da cho tr¢ thanh

J=x +V=x=3>/-2x-1 2x-3+24x>+3x > -2x—1

J13-3 _J13-3
> vx< >

SV +3x 21l +3x-120= x>

\/B+3

Viy bét phuong trinh dd cho ¢6 nghiém x >2v x < — S
Bai toan 12. Giai bat phuong trinh \/x2 —3x +\/x2 —4x < 2\/)62 +3x (x € R) .
Loi gidi.
x=0
Diéu kién < x >4
x<-3

% Xét x =0 thoa man bai toan.
* Xét x >4, bat phuong trinh da cho tr¢ thanh
Vaalx=3+VxAlx—4 <2dxfx+3 o Vx-3+/x-4<2Jx+3 [1].
Cha yrang vx—3 <vx+3,Vx—4 <Jx+3 =x—3 ++/x—4 <2Jx+3,[1] nghiém ding.
% Xét x <3, bat phuong trinh da cho tro thanh

VxaB=x+Vx4—x <2Jx/-x-3 & 3-x +/4—x <2J-x-3

ST-2x+20x2 = Tx+12<—4x—-12 & 2yx* = Tx+12 < -2x-19

19
~2x>19 Y

< X R = o>xed
4(x —7x+12)£4x +76x+361 313
x> ——
104

Két luan nghiém x>4hodc x=0.
Bai todn 13. Giai bAt phuong trinh v/x* — 5x +~/x <+/x? = 2x (xeR).

Loi gidi.
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s ... |x=0
biéu kién
X2

= Xét x = 0nghiém dung bat phuong trinh da cho.
= X¢ét x> 5thi bat phuong trinh da cho tré thanh

Vx—5+1<Vx—2 & x—5+2Jx-5<x-2 = 2Jx-5 S3c>x£?. Suy ra SSxS?.

Két hop hai truong hop ta c6 tap nghiém S = {O} {5 %}

Bai toan 14. Giai phuong trinh \/x(x? +1) +x (x 1) = /22> (x +1) (xeR).
Loi gidi.
biéukién x=0vx=>1.

» Xét x = 0nghiém dung phuong trinh da cho.

» Xét x>1, ta thu duoc

VX2 +1++/x=1= 2x(x+1)<:>x2+x+2 (x2+1)(x—1):2x(x+1)
&+ lrx=1-2, (¥ +1)(x-1) =0 (Vo' + —\/x—l)Z:O

S +l=x-lex’—x+2=0 (*)
) Phuong trinh (*) v6 nghiém vi A <0.
Két luan phuong trinh dé€ bai vo nghiém.

Nhdn xét.

Bat phirong trinh chita can thirc (bt phirong trinh vé ty) la mot dang todn co ban nhung an chira nhiéu diéu
thit vi, doi héi nam viing kién thire va kha nang thiec hanh, tinh toan chinh xac. Khong nam ngodi pham vi bién déi
twong duong — ndng liiy thira, cac ban co thé thdy 14 thi du trén déu c6 cdi gi dé rat "khé xir Iy", hay ndi khac la dé
gidi quyét tron ven né ciing khong phai mot viéc lam don gian, ddy la mot dang todn ddc trung phé bién, xdy dung
chi tir sir dung bién doi tiwong duwong va klen thire khai phwong co ban kém theo diéu kién phirc tap, chinh vi vy né
da xudt hién kha nhiéu trén cdc dé thi tuyén sinh dai hoc mén Todn thoi ky trudc ky thi "Ba chung” nam 2002 va
cac ky thi tuyen sinh vao I6p 10 hé¢ THPT Chuyén cac tinh thanh trén toan quoc. Piéu ndy xudt phdt béi méi hang
tur tham gia déu chira hai can thirc, va hai vé déu chira nhén tir chung, tiee la duwa dwoc vé dang tich — thuong, giam
bét cdc bién doi cong kénh. Tuy nhién diéu kién xdc dinh lai la mot van dé rat dang luu ¥, mot sé bai todn cé diéu
kién xdc dinh hét sirc dic biét, la hop cia cdc khodang — doan — diém, gdy khéng it khé khén cho qud trinh phdn
tach thira s6 ciia chung ta. Poi khi diéu kién lai chinh la chia khéa g0 bo cac bé tdc cho bdi toan, tham chi di dén
nhitng danh gid bdt ngo, gon nhe.

Xin luu ¥ cdc phép bién doi can thirc co ban (dd dwoc dé cdp trong chirong trinh Pai s6 9 THCS):

A>0

B>0 A>0
VABC. = VANBAT " ; é:ﬂ@{

>0 B B B>0

Mdc di vin d@é rdt ré rang, nhung néu mét chit "so y" két hop "nhanh nhen, xéng pha" thi sw ngo nhdn hoan
toan cé thé xay ra. Ding trude lop bai toan c6 diéu kién phirc tap dang twong tuw, cac ban can hét sirc binh tinh,
nhin nhdn khach quan, can thdan dé tim dwoc phwong dn gidai quyét hop 1y nhat. Ngoai cdch lam trén, binh phwong
truec tiép hai vé kém theo diéu kién ciing cho loi gidi thuan tity, tuy nhién né kha rwom ra.
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Bai tap twong tu. )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

l. \/x2—2x+\/3x2—4xS\/2x2+x.

2. ¥ +2x’ —x =244x* < 3x.

3. V2x—x? +4/3x—2x7 =2V4x-3x" .

4. NP —6x+5=x +2x -3 —\/x* —4x+3.
5. \/x(x—2)+\/x(x+l)<\/x(x—1).

6. \/x2—6x+\/x2+3x=\/x2—5x.

7. \/x2—8x+7+\/x2—12x—1.

8. \/x2—7x+6+2\/x2—12x—1.

9. \/xz—x=\/3x2—5x—2\/x2+x.

10. V2x* —5x+3 +2vx* =1 <3x-3.

11. \/x2—3x +\/x2—4x+3 <\/x2—5x+6.
12. \/x2—2x+\/x2+7x=\/4x2—5x.

13. 3Vx? +6x+5 Vx> +3x+2 2 Jx+1.
14. Vx> —=5x ++/x <y/x? —4x .

15. \/3x2+x<2\/x2—5x—\/x2—4x.

16. \2x* =3x +1/4x> +3x =/6x° .

17. Jx* —6x+5+3x° —x =2 <2Jx* —9x+8 .
18. V5x? —x —ax’ +x <3/ .

19. Va? +x =2 +4/x* +2x =3 2 /x* —4x+3.
20. \/?+\/x2+4x=\/2x2—5x.

21. \/x2—7x+\/x2+x2\/2x2—x.

22. \/5x2+3x <2\/2x2—9x—\/3x2+4x.

23. \/xz—x+2\/x2+x 2\/5x2—3x.

24. \/xz—x+\/x2—3x+2 <x-1.

25. \/)c2 —2x +\/x2 —5x+6 2\12()6—2)2 .

26. \/x2—5x+6+\/x2—7x+10 S\/xz—x—2.
27. V2 +2x +4x7 +3x 24202 — 1 1x .

28. \7x% +x = 4vx% —8x —+/9x” +10x .

29. \/2x2+x+\/3x2+x Z\/5x2—13x.

30. Va2 +5x /3% +4x < 24/x% = 2x .

31. /5x% +/3x +10x = 2425 — x.

32. \/3x2—x>\/;+\/2x2+x.

33. V5x2 = 2x =/x - 2Vx* +x .
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Bai todin 15. Gidi bit phuong trinh 23" —9 = (x +5), |

x-=3
Loi gidi 1.
bicu kién x >3 v x <-3. Phuong trinh da cho twvong duong voi

4(x2—9):(x+5)2.x+3 (x+3).{4(x—3)—ﬂ}

x-3& x-3
x+520 x> -5
<:>{(x+3)(x—11)(3x—1)=0c>xE{_3;ll;l}
x=-5 3

So sénh véi diéu kién xé4c dinh thu duge nghiém S ={-3;11}.
Loi gidi 2.
bicu kién x >3 v x <-3. Phuong trinh da cho tuong duong voi

2/ =9 =(x+5) ( X0 oy 9-

3)

x+5

=3

" 9.0 X =9 1
@{ YRV o 2x—6:x+5<:>xe{—3;§;3;11}

2lx=3|=x+5 6— 2% 315

So sanh voi diéu kién xac dinh thu duoc nghiém S = { -3;1 1} .

Bai todn 16. Giai bat phuong trinh vx” -4 > (7 -x) x‘i (xeR).
X+
Loi gidi.
. x>2
biéu kién
|:)CS—2
Bét phuong trinh d cho tuong duong véi
2
P42 (71-x) |2 e P ae I P d e a(x 2 x-7)20 (1)
(x+2) |x+2|
= Xét \/x2—4=0c>xe{—2;2}.Bétphu’0ng trinh (1) nghi¢m ding véi x=2.
. 2 \ x+22>27—x 5
= XétVx’-4>0thi (1) x+2+x-720< >
x=T=2x+2 2

. . x>2
Keét hop diéu ki¢n {

x<-2

ta thu dwoc nghiém S = {2} U [%;4—00).

x—l

Bai todn 17. Giai bat phuong trinh vx* -1 <x (xeR).

x+l
Loi gidi.
Diéukién x>1vx<-I.
o Xét x <—1, bat phuong trinh da cho khong thoa mén.
o Xét x>1, bt phuong trinh di cho twong duong véi
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2 2
e —1<x XX _11@\/)8—1(%—1)20@ VY Ilso@\/xz— —0=x=1
X+ X+ X+

Két luan bat phuong trinh da cho c6 nghiém x=1.

2x—1
2x+1

Bai toan 18. Giai bat phuong trinh V4x* —1<(x-1) (xeR).
Loi gidi.

A 1 1 .
bicu kién x > Ev x < 5 Bat phuong trinh da cho tuong duong voi

11
B o |73
4x2—lé( ) -1 >0 4 -1=0 Rt @xe{—l;l}.
| X+ | | X+ | x—12|2x+1| x2>1 2 2
x=122x+1

Dbi chiéu diéu kién, két luan bit phuong trinh di cho c¢6 nghiém S = {%} .

3x+1
3x—1

Bai todn 19. Giai bat phuong trinh 2+/9x* —1 < (x-2) (xeR).
Loi gidi.

Diéu kién x > %v x < —% . Bt phuong trinh d3 cho twong duong véi

xe{_l-l}
- 2 1= 3°3
29x? -1 < (x—2) 22— o] (x 2 ]>o@{ =0 @xe{—%;%}.

|x—| |x—| x—222|3x—1| {xzz
X

Két hop diéu kién ta c6 nghiém § = {—%} .

Bai toan 20. Giai bat phuong trinh v/ x> —1 < (\/ -3 +2x— 1) x+l (x € ]R) .

-1
Loi gidi. ’
biéu kién x > 3. Bat phuong trinh da cho tuong duong véi

Vx-—1 S(\/x—3 +2x—1).\/1_1 Sx—-1<Vx-3+2x-1< —x<x-3 [*]
—

D@ thiy [*] nghiém dung v6i x >3 . Két luan nghiém x>3.

Bai todn 21. Giai bt phuong trinh v/x =16 <(Vx—1-1) x‘j (xeR).
X+
Loi gidi.
o x24vx<—-4
bicu kién S x4,
x=1

Bét phuong trinh di cho tuong duong voi
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Jx—4 {«/ﬁzo {x=4

\/x—4.x/x+4£(\/x—l—l)ﬁ<:> x+4§\/ﬁ—1© x+5£«/ﬁ (*)

Nhén xét x+5>x—1>+/x—1,Vx >4 nén (*) vé nghiém. Két ludn nghiém S = {4} .

2x+1
2x—1

Bai todn 22. Gii bt phuong trinh 4x” —1 > (Vax* —x 1) (xeR).

Loi gidi.
g 1 1
bicu kién x>5vx£——.

Bét phuong trinh d cho tuong duong véi

J4x2—1>(J4x2_x—1)V4x2_1 {4x2¢1 {4x2¢1

= =
2x -1 \/4x2_x<|2x_1|+1 4x* —x <4x* —4x+1+42|2x—1|+1
> 1 {2x>1 | |
4x% #1 3x—2<4x-2 x>0 >3 x;tg
== = = 1 1< =
3x-2<22x—1 2x<1;2x+1#0 ——#EX<— 1 1 1
2 2 ——FX<= X#+——=
3x—2<2-4x 2 2 2
| x<4
A 1K . o , n 1 1
Vay bat phuong trinh da cho c¢6 nghiém x>§vx<—§.
Bai todn 23. Giai bit phuong trinh 2vx* ~25 <(Vx +1) x—z (xeR).
X+

Loi gidi.
bicu kién x > 5. Bat phuong trinh da cho twong duong véi

x=5 Jx=5=0 X =3
2m'ms(ﬁ+l)ﬁ©{2(x+5)<x/;+l©|:2x—\/;+9£0 [*]

2
D@ thay [+] < 2(\/— —ij < —%1 (V6 nghiém). Vay bat phuong trinh di cho c6 nghiém x =5.

Bai todn 24. Giai bit phuong trinh 3v1-x" <(Vx -1) r—x (xeR).
—X

Lai gidi.

Bi’éukién 0<x<l.

Bat phuong trinh da cho twong duong véi

_ N J+x=0 x=-1
Nﬁ-m—(&‘l)ﬁ@{mx)<&1©{3x+54>0

x=-1 x=-1 x=-1
@ (\/}—1)(3\/§+4)20©{\/}21©{le

Két hop diéu kién, bat phuong trinh da cho vo nghiém.
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Bai todn 25. Giai bt phuong trinh 3vx < (\/; - 1) Ll (xeR).
x_
Loi gidi.
. x>0 x=0
biéu kién
x>1vx<0 x>1

Nhén xét bat phuong trinh nhan x = 01a mot nghiém. Véi x > 1, phuong trinh di cho tuong dwong voi

Wri-1gVx-1e3Wx-1+1<Vx ©9x-9+6Jx—1+1<x & dx+3/x-1<4  [4].

D@ thay [*] vO nghiém do x > 1. Két ludn nghiém x=0.

x—1

Bai tofin 26. Gidi bt phuong trinh v/x> —3x+2 < (\/x2 +2 +1) (xeR).

x —
Loi gidi.
biéu kién x >2v x <1. Bat phuong trinh da cho twong duong voi

«/x2—3x+2<:> Vx?=3x+2=0 [1]
[x-2 Vai+2412)x-2] 2]

Ji —3x+2 S(\/x2+2+1)

Xét hai truong hop xay ra
> [l]<:>x:lvx=2.

> [2]le XX +2+4 20 4241257 —4x+4 < 2Ux7 +2 2 —4x+1

4x>1 4x>1 >t
| [4x<1 | [4x<1 o 14 1<:>x2—%.
4x* +8>16x" —8x+1 12x* —8x-7<0 _ESXSZ
Két hop diéu kién ta c6 nghiém S = [—%;1} U(2;+00).
Bai toan 27. Giai bt phuong trinh vx* —x < (\/x2 —3x —1) x1 (xeR).
x

Loi gid. ’
bicu kién x >3 v x < 0. Bat phuong trinh da cho twong duong véi

\/xz—x \/xz—x=0
—_—s
[ o] +1 <% =32
l:x(x—l):O [x:O;le
&

x2+2|x|+léx2—3x 2|x|£—3x—1 [*]

D@ thay [*] v nghiém khi x>3. Véi x<0thi [*] < -2x<-3x-1< x<-1.
Két hop céc truong hop va diéu kién ta thu duge nghiém S = (—o0;—1]U{1}.
Nhdn xét.

Lép cac bai toan tur 15 dén 27 la dang ddc trung thir hai, chi sir dung bién doi twong dwong thong thuong, mot
dac diém nhdgn dang ma ban doc co the thdy la hai vé cua phuong trinh hay bdt phwong trinh déu c6 nhan tir
chung, nhung khong 1o lieu ma an phia trong can thirc, thuong la dang phan thirc. Diéu kién xdc dinh kha phuec tap

cua bai toan buoc nguoi lam phai dan do va can thdn trong qua trinh tinh toan, lap luan.
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C6 thé téng qudt dang todn nhé nay nhw sau f(x).g(x) = h(x) %
g(x
M0t 6 thi du cu thé cé thé dwa vao diéu kién xdc dinh "dep de cho phép chiing ta khai phirong truec tiép vé dang
1/ x) Jf (x) =0
N/ (¥)g(x) =h(x) === !
ve(x)  [g(x)=h(x)
Mot s6 truong hop khdc khé khan hon, hai biéu thirc f(x ) g(x)khong thé tach roi nhau néu khong chia

triong hop, thanh thir néu thwc hién nhw vdy sé khd phire tap. Tat nhién trong dai da sé cdac phi vu nay, cing nhu
cdc 161 gidi ¢ phia trén, ban doc c6 thé "tac thanh" cho ching, dé nguyén ching "dinh kép" véi nhau, c¢é ging dwa

vé nhén tir chung | f ( ) ( , hoan toan khéng anh hwéng t6i tdp xdc dinh ban dau. Khi dé thi

V7)) F@x/ .m@ /(x)£(x) =0
g L) =|e ()
Yéu té quyét dinh trong thao tdc ndy van la ndm vitng kién thirc co ban, chwa can thiét dén cdc ky thudt phirc
tap, nhung doi héi tw duy logic, chinh xdc, dirc tinh kién tri bén bi va mét chit linh hoat, sang tao khi xir Iy cong
doan cudi ciing véi phicong trinh, bat phwong trinh chira dau gid tri tuyét doi.

-2

x—3

Bai toin 28. Gidi bt phuong trinh Vx ~Sx-+6 < (V" +x+1-1) (xeR).

Loi gidi. ,
biéu kién x >3 v x < 2. Bat phuong trinh da cho twong duong véi

2 2
V¥ =5x+6 <(x/x2+x+1—1)\/%@\/x2—5x+6 <V +x+1—1)—W
x— Y

Vx* =5x+6#0 x {23}
N =N
|x=3[+1<Vx* +x+1

x2—6x+9+2|x—3|+1<x2+x+1

9 9
2:3tx>— .21 Z .
ve (23] X 23)x2 o re{23he>o [xe{23)
= & &
2|x—3|<7x—9 2x-6<7x-9 3 5 x>§
X>—VX>— 3
6-2x<7x-9 5 3
Két hop diéu kién ta thu duoc tap hop nghiém S:(§;2ju(3;+oo).
e - PTEW N 3 2 x—1
Bai toan 29. Giai bt phuong trinh /x —ls(\/x +x+1) - 1 (xeR).
X 4+x+

Loi gidi.
bicu kién x>1.
e Nhan xét x =1thda man bat phuong trinh ban dau.

e V&i x>1 tabién dbi dua vé
(\/x2 +Xx +1)

VXt +x+1< Sxl+x+1<VxT+x+1
X +x+1
<:>\/x2+x(\/x2+x—l)S0<:>\/x2+x£1<:>x2+x—1£0 (*)
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RO rang x” +x > 2,Vx >1 nén (*) vd nghiém.
Vay bat phuong trinh d3 cho ¢6 nghiém duy nhit x=1.

x*+1

Bai toan 30. Glalbatphuongtrlnh\/x 1 x +1 [\/2 x —x+1) \/7} 1 (xeR).
X—
Loi gidi.

Diéu kién x > 1. Bit phuong trinh di cho twong duong V(’)ri

1<[\/ﬁ f}

S x —2x+1+x+2(x—1)\/§g2(x —x+1)

x < 2x —x+1

o xt-2xtl-2(x-IVa 20 (x-1-Vx) 20 (%)

D@ thiy bat phuong trinh (*) ludn ludn nghiém ding véi moi x > 1. Két luan nghiém S = (1; +oo) .

2
Bai todn 31. Gii bit phuong trinh vx” +2x =3 (V" +x—1 —xz)‘/Lx;L?) (xeR).
x_

Loi gid. ’
bicu kién x >1. Bat phuong trinh da cho twong duong vdi

\/(x—l)(xz +x+3) S(\/x2+x— —xz)J%

2 2
Vvx +x-1-x m

SAx-1< Sx—l+x°<

Vx-1
>1
<::>\/x2 +x—l(\/x2 +x—1—1)20<::>\/x2 +x-1>1x° +x—220<:>{x<

bai chiéu voi diéu kién ta thu dugc nghiém x > 1.

Bai todn 32. Giai bat phuong trinh \/(x—Z)(x4 —x+1) =(x’ —x+2) /4";21 (xeR).
X —X+

Loi gidi.

2 2 2
Ax'—Ax+4 A —4x +1+4x —dx+1+2 (27 -1) +(2x-1) +2
‘ 4 4
Suy ra di€u kién x4c dinh x > 2. Phuong trinh da cho tr¢ thanh

Ay — =2
Nx=2Alx"—x+ =(x2—x+2)x—2<:> x4 ) =
N A | X —x+l=x"—-x+2 xt=x—2x+1

= =2 = =2 S xe 2'_1+\/_'_1_ >
xt=(x-1Y’ (x2+x—1)(x2—x+1):o 2 72

Dbi chiéu diéu kién thu duoc nghiém x=2.

2
Bai toin 3. Gidi bét phuong trinh (v =3)(x" + x-2) > (Vi +1+1) fo (xeR).
 i—

Loi gidi.

Taco x*—x+1= >0,VxeR.
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(x—3)(x2+x—2)20<:>{x>3

-2<x<1

Piéu kién
xX#3

Bét phuong trinh di cho tuong duong voi

\/(x—3)(x2+x—2) Z(\/erl).\/(x_3)(x2 +x—2) @{

r=3]

(x—3)(x2+x—2):0 (1)

Vi +1+1<|x-3| (2)

> (1)<:>(x—3)(x—1)(x+2):0<:>xe{—3;—2;1}.
> 2)exXX +1+20° +1<x’ —6x+9 o Vx* +1<4-3x
3 >6+\/€

x2— xX2— o 4
= 4 = 4 =

CA1<0x —24x+16  |8x?—24x+1550 |3, <0-V6
4

Két hop véi diéu kién ta thu duoc nghiém S = {i 6~ \/_} (3;+oo) .

x—4

X

Bai toan 34. Giai bat phuong trinh \/(x—4)x < (\/x3 +x?+2x—4 —1) (x eR).

Loi gidi.

= x24.

N x(x—4)20;x=0 x=24vx<0
biéu kién

=
(x=1)(x* +2x+4)20
Bét phuong trinh di cho tuong duong voi

m.ﬁS(\/x3+x2+2x—4—l)m@{x:4

\/; x+1£\/x3+x2+2x—4

X +x*+2x-4>0

x=4 xX=
= 2 3 2 = 3
X +2x+1<x" +x" +2x—-4 x =520
Két hop véi diéu kién di dén tap nghiém S =[4;+w0).

/ -3
Bai toan 35. Giai phuong trinh x 3 x —x+6 [2 X +3 4 X —1} = xeR).
P s \/ \/ ) x*—x+6 ( )

Loi gidi.
Diéu kién 3<x<4 do x> —x+6>0,Vx eR. Khi d6 bt phuwong trinh di cho tré thanh

m.mg[z (x2+3)(4—x)—1}%3+6.
[x=3 {x—3

X ox+6<2)(x*+3)(4-x) -1 | X +3+4-x<2/(x’ +3)(4-x)

B TR O NS
(\/xT \/ﬂ) P 4x-1=0 T2 2
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Déi chiéu diéu kién thu duoc nghiém duy nhat x =3.

Bai todn 36. Giai phuong trinh [x(x* ~1) = (1+2-x ),/ =~ - (x<R),
Ve

Loi gidi.
x<2
E I<x<2
bicu kién | x>1 =
—1<x<0
-1<x<0

Phuong trinh ban d4u tuong duong véi
x(x2 1 x —1 =0 (1)
NES 1+\/2 x =
(+-1)=( el \ \—1+\/2 x o (2)
Xét cac kha nang xay ra
@ (Nex(xr’-1)=0cxe{-L01}.
% Véi —1<x<0 thi (2)<::>—x2 =\/2—x<:>{)2c:0 O(Dxe@.
=
% Vi 1 <x <2 thi(2) tré thanh

X =242-x ©4x’ =8+4V2-x © 4% —4x+1=4(2-x)+4y/2-x +1
& (2x-1 =(22-x+1) & pr-1=[v2-x +1] e 20 -1=22-x +1

l<x<2 1<x<2
<:>x—1:\/2—xc>{ <:>{ @x:1+\/§

XX =2x+1=2—-x X—x-1=0 2

1+xf
2

Dbi chiéu diéu kién ta thu duoc tip nghiém S = {

2
Bai todn 37. Giai phuong trinh vx* —x* +1=(x+/x +1) "2—“1 (xeR).
X +Xx+
Loi giii.
2

2
Ta co xz—x+1:(x—%j +%>0,VxeR;x2+x+1:(x+%j +%>O,VxeR.

Honntta x* —x*+1= (x2 —x+ 1)(x2 +Xx+ 1) >0,Vx € R nén suy ra diéu kién xac dinh: x>0 . Bién dbi

2_
\/xz—x+1.\/x2+x+1=(x+\/;+1) )62—x+1<:>x2+x+1=x+ x+1
x“+x+1

@xz—J}:o@\/}(x&—l)zo@xzo;le
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Bai tap twong tu. )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1 3 —25=(x+4) ’:2

2 i a (v exe) 2

S e N

s x(x_s>=(x2+4x+6)\/z.

5. x(zx-1)>(z—J})\/;.

N e M T BV S

1 B0t =(s-pre3) L

8. Jx(r+d) <[220 =304 2) - ) (v-2) 1+%.
0. =3 =2 (27 43w a) a3 | 2

10 Jx(x —4x+3) > (V" +3+9-1) /x+%—4.
1 oxfx(r=2) =(Va'+3 +1)\/¥.

3 2 x +1
12, J(x=1)(x +1)=(\/m—|2x+3|)\/:.
13, x,Jx(3x=2) =(x’ +x” =3) 3-2.

X

14. \Jx(x* +x+3) S(\/x3+x2+4x—6—2)‘/x+§+l.
X

15, 3P =5 d = (=3 -2 +1), | 221

x—4
16. Vx> —6x+5 :(1—4|x|j -l
X x=5
17. V22" = 5x+2 <(4x - 2[x-3)) 2x_21 .
Vo
18. (x—5)(x+1):(4x2—x|x|+6) x:j
X
19, (2x=5)(x=2) < (Vi +4x+8-x) 2x_25.
x_
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Bai todn 38. Giai phuong trinh vx +2 ++/5—2x =+/2x +17-3x (xeR).
Loi gidi 1.
Diéu kién os)cs;
Phuong trinh da cho twong duong voi
x+245-20+2(x+2)(5-2x) = 2x+ 7~ 3x+2,/2x(7-3x)

S T—x4+202x2 +x+10 =7 —x +2/14x — 6x*

&2 +x+10=14x-6x" @ 4x* - 13x+10=0= x € {%;2}
Déi chiéu diéu kién di dén hai nghiém ké trén.
Loi gidi 2.
Piéu kién os)cs;
Phuong trinh da cho twong duong véi

5—2x—(7—3x) 2x—(x+2)
x/5—2x—\/7—3x:\/2x—\/x+2<:> =
J5-2x+47-3x  2x++/x+2

x=2 x=2 x=2
~ = ~
V5-2x+47-3x  N2x+dx+2 | V5-2x+47-3x=\2x+x+2 (1)

Két hop (1) va phwong trinh ban dau thu dugc
Jx+2 -7-3x =J7-3x-Jx+2 & Jx+2 =J7-3x <:>x+2:7—3x<:>x:%.

Két luan phuong trinh dé bai c6 hai nghiém x=2;x = %

Bai toan 39. Giai phuong trinh Vx+3 ++/3x+1 = 2Vx +2x+2 (x € R) .
Loi gidi 1.

bicu kién x>0.

Nhan xét x =1thoa man phuong trinh da cho.

V&i x#1=>Jx+3 #3x+1;2x #/2x+2 . Ta c6 bién ddi

x+3-(3x+1)  4x—(2x+2) - 2-2x _ 2x-2
Jx+3-Bx+1l 20x—V2x+2  Jx+3-Bx+1 2Jx —V2x+2
x=1

TN a3 - rl=vaxr2-2Vx (1)

Két hop (1) v6i d& bai thu duoc 24/x+3 =24/2x+2 < x+3=2x+2 < x =1. Gié trj nay bi loai.
Vay bai toan c6 duy nhét nghiém x=1.

Loi gidi 2.

Piéu kién x>0.

Khi d6 ta c6 nhan xét

(V3x+1-v2x+2)(2x ~x+3) = x| x5 3x1)

CBxr1+2x+2 20x +4/x+3 (\/3x+1+\/2x+2)(2x/;+ x+3)

Phuong trinh da cho twong duong voi
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Br+l=2x+2 =23/x =/x+3
& 3x+1+2x+2-2,(3x +1)(2x+2) =4x+x+3-4/x(x+3)

V62 +8x+2 = VA +12x & 2> —4x+2=0 (x-1) =0 x =1
Vay bai toan c6 duy nhét nghiém x=1.

Bai ton 40. Giai phuong trinh vx ++/x+4 =v/2x+3 +1 (xeR).
Loi gidi.

bicu kién x>0.

Phuong trinh da cho twong duong voi

2X+4+24x" +4x =2x+4+22x+3
X +4x =+2x+3 c>x2—2x—3:0c>xe{—l;3}

Dbi chiéu diéu kién thu duoc nghiém x =3 .

Bai todn 41. Giai phuong trinh vx ++/3x+4 =/5x+3 +/1—-x (xeR).
Loi gidi.

Piéukién 0< x<1.

Phuong trinh da cho twong duong véi

4x+4+2x(3x+4) =4x+4+2,/(5x+3)(1-x)

B2 +4x = V=522 +2x+3 < 322 +4x = —5x> +2x +3

=35 +2x—3:0c>x:—§;x:l
47 2
Déi chiéu diéu kién ta thu duoc nghiém duy nhat x = % .
Bai toan 42. Giai phuong trinh v2x+3 +Vx+5 =v/7x+1++/7—4x (xeR).

Loi gidi.

Diéu kién —% <x< % . Phuong trinh d4 cho twong duong voi

3x+8+2,J(2x +3)(x+5) =3x+8+2,/(7x+1)(7-4x)

202 +13x +18 =+/=28x% +45x+7

< 2x7 +13x+18=-28x" +45x+7 < 30x° =32x+9=0 (1)
Phuong trinh (1) v6 nghiém vi A < 0. Két luan phuong trinh ban dau vo nghiém.

Bai todn 43. Giai phuong trinh v2x+1++/3x-2 =Vx +/4x—1 (xeR).

L gidi.

Diéu kién x > % . Phuong trinh d4 cho twong duong véi
2x+1+3x—2+2\/(2x+1)(3x—2) :5x—1+2,/x(4x—1)

V6 —x—2=\4x —x & 2x* ~2=0 = xe{-11}
Déi chiéu diéu kién ta thu duoc nghiém x=1.
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Bai ton 44. Giai phuong trinh vx +v4x+3 = 2(x+1) +/3x+1 (xeR).
Loi gidi.

Diéu kién x>0.

Phuong trinh da cho twong duong véi

Sx+3+2,[x(4x+3) =4x+3+2,/2(x+1)(3x+1)

c>4x2+3x:2(3x2+4x+1)<:>2x2+5x+2=0c>xe{—2;—%}

Két luan phuong trinh ban dau vo nghiém.

Bai toan 45. Giai phuong trinh vx+3 ++/6x =3x+4 +/4x -1 (xeR).
Loi gid.

Diéu kién x > % :

Phuong trinh da cho twrong duong voi

7x+3+2w/6x(x+3) =7x+3+2V12x* +13x—4
1

& 6x° +18x=12x" +13x — 4 < 6x° —5x—4:0©xe{g;—§}

Dai chiu diéu kién di dén nghiém duy nhat x = 3

Bai toan 46. Giai phuong trinh v4x+5 ++/3x+1=2x+7 +vx+3 (xeR).
Loi gidi.

e 1
bicu kién x> ——.

Phuong trinh da cho bién d6i vé& V4x+5—+x+3 =v2x+7 —V/3x +1 (1).
Nhan thay (1) ¢6 nghiém khi hai vé cting dau, nghia 1a

(VA +5 Vo +3)(V2x+ 7 —VBa )2 0 3x+2 6-x >0 x<6.

Vax+5+x+3 V2x+7 +/3x+1
Véi —%Sx£6 thi (1) trd thanh Sx+8—2,/(4x+5)(x+3) =5x+8-2,/(2x+7)(3x+1)

S A +17x+15=6x" +23x+7 < 2x" +6x-8=02(x—1)(x+4) =0 = x e {41},

D6i chiéu va két luan, phuong trinh dé bai c¢6 duy nhét nghiém x =1,
Bai toan 47. Giai phuong trinh vVx+2 +vx+1=+2x ++/2x -1 (xeR).
Loi gidi 1.

Pidu kién x> .
2
Nhén xét rang vx+2 #x+1,4/2x #~/2x—1,Vx > % . Phuong trinh da cho twong duong voi

I I —
Jxt2 -+l 2x—2x-1 = Vrr 2o = 2o (D),

Két hop phuong trinh (1) v6i dé bai ban dau thu duge 24/x+2 =242x © x+2=2x < x=2.
Viy ta thu duoc nghiém duy nhat x=2.
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Loi gidi 2.
Piéu kién x> % .
Phuong trinh d4 cho bién d6i vé Vx+2 —+2x—1=+/2x —/x+1 (2).
RO rang diéu kién can dé (2) c6 nghiém la hai vé cung déu, nghia la

(\/x+—2—\/2x—1)(\/§—\/E)20

x-1
20 (x-1)(x-3)<0&=1<x<3
x/x+2+\/2x 1 \2x++/x+1 ( )( )
Liuc ndy (2) < 3x+1-2v2x" +3x -2 =3x+1-2V2x* +2x © 2x° +3x-2=2x" +2x & x =2.

Két luan phuong trinh ban dau c6 nghiém duy nhat x=2.
Nhin xét.

Cdc bai todn tir 38 dén 47 thuéc I6p bai todn déic triung thir ba chi sir dung bién doi twong dwong, ndng cao lity
thiva ma tdc gid tran trong gicGi thiéu t6i quy ban doc. Mot s6 bai todn cé 101 gidi phu théng qua svr dung dai lwong
lién hop — phép truc can thirc va hé tam thoi, hinh thirc khd ngdn gon, tdc gia xin dwoc trinh bay tai tdi liéu Ly
thuyét sir dung dai lwong lién hop — truc can thirc — hé phwong trinh tam thoi (gom 5 phan) ngay sau khi két thiic 7
phan Iy thuyét co ban nay.

Tré lai cdc bai todn tir 38 dén 47, ¢6 16 nhiéu ban doc dé dang nhdn ra hinh thirc dac biét cua bai todn, ciing
chinh la mdu chét dan dén 1oi gidi. C6 thé néi dai bé phdn cdc bai todn trén chira so lwong cdn thirc nhiéu (3 can
thire tré 1én), phan nao gdy nén sw phan van hodc khé khén trong qud trinh lya chon phwong phdp, doi véi cac ban
hoc sinh chwa thwe hanh nhiéu véi phicong trinh chira cin néi chung.

Tdc gid xin dgc mao mudi tong qudt dang todn nhir sau

V7 () +\g(x) = m(x) +yn(x) (1)
V7 () =g (x) =ym(x)=yn(x) ~ (2)

Trong do f(x),g(x),m(x),n(x) la cdc biéu thirc bién x xdc dinh, théa man f(x) + g(x) = m(x) + n(x) .
Ddc tinh nay cho ching ta mot nhdn dinh quan trong, do la sau khi thwc hién nang liy thira (cu thé la phép binh
phuwong dong bo hai ve) déu sé thu duwoc phmmg trinh hé qud co dang

V70800 = \m(x) () = £ (x) & (x) = m(x) n(x) = ..

Thao téc bién doi trén doi véi (1) la co ban, vi haz vé ciia phiong trinh déu khong am tham chi déu nhan gid tri
duong (voi diéu kién da xdc dinh), tuy nhién doi voi  phuong trinh (2) da xudt hién mot sé khdc biét "nho nhé". Chii
¥ rang dé (2) cé nghiém thi diéu kién toi thiéu la hai vé cung ddu (ciing am hodc ciing dirong) hodc cing bang 0
(trwong hop it xay ra). Nhw vay trudc khi binh phwong (2) can co

(V7 () =g () )(m() - <x>) ()

- f(x)-g(x) m(x)—n(x ) (4)
TG el J)

@[f(x)—g(x :H:mx—nx]ZO (5)

Gidi bat phwong trinh chita can ndy theo nguyén tic thi chia tirng triueong ‘hop, 16 rang la kha phirc tap. Bé ¥
mgt chit cac ban co thé sir dung hé qua (4), diea trén thao tdc truc can thirc hét sike don thuan, tlep tuc quy vé (5),
gidi quyét khd don gian. Ngoai ra cdc ban co thé sir dung gid sir hai vé ciia phwong trinh ciing dau, gidi ldy nghiém
va thir truec tiép vao dé bai va loai — chon ciing la mét phwong dn hoan toan kha thi !

Bai todn 48. Giai bit phuong trinh Vx +v/x+4 <Jax+1+/3-2x  (xeR).
Loi gidi.
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biéu kién 0 < x < % . Bit phuong trinh da cho twong duong voi
2X+ 442X +4x <2x+4+2-8x" +10x+3 & x* +4x < —8x* +10x+3
S -6x-3<0 3(x—1)(3x+1)<0c> —§<x<l

Két hop diéu kién ta thu dugc nghiém S =[0;1).

Bai toan 49. Giai bat phuong trinh 2x -3 +Vx >2Bx—4+1 (x € R) .

Loi gidi.

Diéu kién x> % . Bit phuong trinh d4 cho bién d6i vé

3x—3+242x* —3x >3x-3+2V3x-4 < 2x* - 3x>3x—4
5 x>2

< 2x —6x+420<:>(x—1)(x—2)20c> <1
XS

Két hop diéu kién ta c6 nghiém x>2.

Bai todn 50. Giai bit phuong trinh Vx —v3x-2<Vdx-6-2  (xeR).
Loi gidi.

Diéu kién xZ%. Ta c6 ~/x —3x— :i<0,Vx2%. Xét cac truong hop xay ra

Jx +3x -2
o Vé’i\/4x—6—220<:>4x—624<:>x2§. Bét phuong trinh nghiém dng véi ng.

o Voi \/4x—6—2£0<:>4x—6£4<:>xsgzgﬁxﬁg.

(\F—\/3x—2)2 2(\/4x—6—2)2 e dx—2—2\3x —2x > 4x—2—4JAx—6
A3 —2x <204x—6 < 3x* —2x<16x-24 <> 3x* —18x+24<0 = 2< x <4

Thu dugc nghiém truong hop nay la 2 <x < %

Két luan bat phuong trinh da cho c6 nghiém x > % .

Bai ton 51. Giai bit phuong trinh v2x+5 —/x <v2x+3 —Jx+2 (xeR).
Léi gidi.
bicu kién x>0.
A A x+5 . x+1
Nhan xét \/2x+5—\/;:—>0,Vx20 va 2x+3-x+2= >0,Vx>0.

\/2x+5+\/; \/2x+3+\/x+2

Do d6 bat phuong trinh da cho twong duong véi
(V2x+5 —J})z <(V2x+3 —\/x+2)2

S3x+5-2VU2x +5x <3x+5-22x* +7x+6

, ‘ e +TX+6<2 +5x S 2x+6<0 & x <3
Két hop dicu kién di dén bat phuong trinh ban dau v6 nghi¢m.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN NGUYEN HAN; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN POI TUONG PUONG, NANG CAO LUY THUA (PHAN 4) 24

Bai toan 52. Giai bit phuong trinh V4x +3 +/x+1 <+/6x+2 ++/3x (xeR).
Loi gid.

bicu kién x>0.

Bét phuong trinh di cho twong duong voi v4x+3 — V3x <J6x+2 —x+1

Nhan xét VAv 13 -V3r =13 S 0.vx>0 vi Joxrt2 -t Sx+1 >0,¥x20.

Jax+3+3x :\/6x+2+\/x+1

(\/4x+3—\/§)2 <(\/6x+2—\/x+1)2
S Tx+3-2V12x* +9x < Tx+3-2v6x* +8x+2

<:>6x2+8x+2<12x2+9xc>6x2+x—2>0c>x>%vx<—§

Do d6 ta co bién doi

Két hop diéu kién di dén nghiém S = G;mj .

Bai todn 53. Giai bat phuong trinh v3x+4 ++2x-3 <Vx+1++2x+6 (xeR).
Loi gii.

biéu kién x> % .

Bt phuong trinh da cho twong duong v6i v3x+2 —x+1<2(x+3)-v2x=3  (1).

2x+1 3 9 3
TacoV3x+2—-+/x+1= >0,Vx=>2—=va /2(x+3)—-+2x-3= >0,Vx>—.
V3x+4++/x+1 2 (x+3) \/2(x+3)+\/2x—3 2

Do d6 (1) bién dbi vé
(V3x+2 —\/x+1)2 s(,/z(x+3) —\/2x—3)2
o 3x+3-23x% +5x+2 S4x+3—2\/2(2x2 +3x-9)

S AP +6x—18<3x +5x+2 = x*+x-20<0<= -5<x<4

Két hop diéu kién thu dugc nghiém S = B 4} .

Bai todn 54. Giai phuong trinh Vx” +x+1+Vx+1=+/x"+2x+2 (xeR).
Loi gidi.
Diéu kién x> 1.
Phuong trinh da cho tuwong duong véi
x? —i—2x-|—2+2\/(x2 +x+1)(x+1) =X’ +2x+2 & \/(xz +x+1)(x+1) =0 x=-1

Két luan phuong trinh ban dau c6 nghiém duy nhat x=—1.

Bai todn 55. Giai phuong trinh Vx” +3x+1+vx+1=~/3x+1+vx" +x+1 (xeR).

Loi gidi.

biéu kién x>

. Phuong trinh da cho tuong duong véi

—3+4/5
2
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x2+4x+2+2\/(x2+3x+1)(x+1) :xz+4x+2+2\/(x2+x+1)(3x+1)
<:>(x2+3x+1)(x+1):(x2 +x+1)(3x+1)
<::>xz(x+1)+(3x+l)(x+1):)cz(3)c+1)+()c+1)(3x+1)<::>2x3 =0 x=0

So sanh véi diéu kién, két ludn phuong trinh dé bai ¢6 duy nhat nghiém x=0.

Loi gidi 2.
—3+4/5
2

Diéu kién x> . Phuong trinh da cho tuong duong véi

Va2 +3x+1-3x+1=vx" +x+1-V/x+1 (1)
2 2

X X
Jx2 +3x+1+Bx+1 - I +x+1+x+1

x=0
o
Va2 +3x+1+3x+1 =X +x+1+4x+1  (2)

Két hop (1) va (2) thu duge 247 +3x+1=24x* +x+1 & P +3x+1=x’ +x+1 = x=0.
So sanh véi diéu kién, két ludn phuong trinh dé bai c6 duy nhat nghiém x=0.

Bai toan 56. Giai phuong trinh vx* +4x+2 +Vx+3 =Vx’ +x+4 +4x +1 (xeR).

Loi gidi.

A 1 .
biéu kién x > e Phuong trinh da cho twong duong voi

x? +5x+5+2\/(x2 +4x+2)(x+3) =x2+5x+5+2\/(x2+x+4)(4x+1)
<::>(x2+4x—i—2)(x+3):(x2 +x+4)(4x+1)
S +Tx+14x+6=4x" +5x* +17x+4 < 3x° =2x* +3x-2=0

@(3x_2)(x+1)(x—1)=0©’CE{‘M;§}

Péi chiéu diéu kién di dén tap nghiém S = {%;1} :

Bai todn 57. Gidi phuong trinh x> +3x +Vx* +x+7 =v2x* +2x+5+/2x+2  (xeR).
Loi gidi.
x(x+3) >0
2(x+l) >0
Phuong trinh da cho twong duong véi

\/(xz +3x)(x2 +x+7) = \/(2x2 +2x+5)(2x+2)

Sxt 4 +10x0° +21x =4x° +8x* +14x+10

Biéukién{ x>0,

x=1
ex'+20 +7x-10=0 < (x-1)(x*+x” +3x+10) =0 | | |
X +x +3x+10=0 (1)
D@ thay rang x° +x* +3x+10>0,Vx >0 nén (1) vo nghiém.
Vay phuong trinh ban dau c6 nghiém duy nhat x=1.
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Bai toan 58. Gii bat phuong trinh Vx” +5x+4 +vx+2 > Vx> +x ++/5x+6 (xeR).
Loi gidi.
(x+1)(x+4)20
: =-1
Pidu kién {x(x+1)0 @{x
x=0
5x+6=0;x+220

o Nhan xét bat phuong trinh nghiém dang véi x=—1.
o V&i x>0, bat phuong trinh da cho twong duong véi

X’ +6x+6+2\/(x2+5x+4)(x+2) > +6x+6+2\/(x2+x)(5x+6)

S X +TX +14x+825x +11x° +6x < 4x° +4x* —8x—8<0
ex (x+1)-2(x+1)<0e (x+1)(¥* -2)< 0= 2" <2=0<x <2
Vay bat phuong trinh da cho c6 nghiém § ={-1} U[O;\/E ]

Bai todn 59. Giai phuong trinh vx* +x+4 ++/2x+7 =4x+6 +4/x* —x+5 (xeR).
Loi gidi.

A 3 .
biéu kién x > 5 Phuong trinh da cho twong duong voi

4301142, (x x4 4) (204 7) =0+ 304 1142, (43 +6) (3 —x+5)
<::>(x2 +x+4)(2x+7)=(4x+6)(x2—x+5)
< 2% +9x° +15x+28 =4x" +2x° +14x+30 < 2x° = 7x* —x+2 =0

1.3+Jﬁ.3—ﬁ}

<:>(2x—1)(x2—3x—2)20:>xe{2 ST

1.3+\/ﬁ.3—\/ﬁ}.

Déi chiu diéu kién di dén tap nghiém S = {5, ==

2

Bai toan 60. Giai phuong trinh vx* +6x+5 —v/3x—1 =vx’ +4x+3 —y/x -3 (xeR).
Loi gid.
bicu kién x > 3. Phuong trinh da cho twong duong vdi

VX2 +6x+5+4x =3 =vx? +4x+3++/3x—1

<:>x2+7x+2+2\/(x2+6x+5)(x—3) =x’ +7)c+2+2\/(x2 +4x+3)(3x—1)

& (x+1)(x+5)(x=3) = (x+1)(x+3)(3x 1) & (x+1)[ (¥ +2x-15) (3 +8x~3) | =0
x=-1
& (x+1)(2x° +6x+12) =0 (25+3) =

Dai chiu diéu kién suy ra bai toan vé nghi¢m.

Bai todn 61. Gidi phuong trinh Vx> +4x+1=vx’ +5x-1-vx-2  (xeR).
Lo gidi.
biéu kién x > 2. Phuong trinh da cho tuong duong véi
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VP +4x+1+4x -2 =vx* +5x -1

o X’ +5x—1+2\/(x2+4x+1)(x—2) =x’ +5x—1(:)(x2 +4x+1)(x—2):0:>x=2

Két luan phuong trinh ban dau c6 nghiém duy nhat x=2.

Bai todn 62. Gidi phuong trinh +3x® + 2x+4 +/x° +3x =v2x° + x+1+v2x° +4x +3 (xeR).
Loi gidi.
Diéu kién x(x+3)>0.
Phuong trinh da cho twong duong véi
43 +5x+4+2,[(337 + 20 +4) (x* +3x) =427 + 5w +4+2, /(20 +x+1) (2% +4x+3)

< 3xt 1107 +10x7 +12x =4x* +10x° +12x% + 7x+3
ex' =’ +207 —5x+3=0 (x—1)(x’ +2x-3)=0
x—1=0
<:>(x—1)2(x2+x+3)20<:> ) =x=1
x +x+3=0
Két hop voi diéu kién thu duoc nghiém duy nhat x =1.

Bai todin 63. Gidi phuong trinh x* +1+vx* —x+1=v2x> = 2x+1+/x+1 (xeR).
Lai gidi.
biéu kién x > —1. Phuong trinh da cho twong duong véi

20 —x+ 242 (2 +1) (6 —x+1) =207 —x+ 242, (207 200 +1) (x +1)

<:>(x2+1)(x2—x+1)=(2x2—2x+1)(x+1)
Sxt X 42 —x+1=2x —x+lex -3 +2x* =0
o x’(x-1)(x-2)=0<xe{0;1;2}

Két luan phuong trinh dé bai ¢co tap nghiém S = { 0;1; 2} .

Bai todn 64. Giai phuong trinh v/x* +1+vx+2 =+x’ —x+2 ++/2x+1 (x € ]R) .
Loi gidi 1.
Diéu kién x> —% . Phuong trinh da cho tuong duong véi

VX H1=2x+1 =X —x+2 —x+2 (1)

3 3
x —2x x —2x

- _ _
VE+1+42x4+1 X —x+2+x+2
x(x2—2)=0 (2)
=
VX 1420 +1=Vx' —x+2+4x+2  (3)
. (2)<:>xe{0;—\/§;\/§}.
e Kéthop (1)va(3)thuduge 2Vx’ +1=2vx - x+2 o ¥’ +1=x —x+2 o x=1.
Déi chiéu diéu kién di dén tap nghiém S = {0; 1572 } .
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Loi gidi 2.
g 1
bicu kién x > 5

Phuong trinh da cho twong duong véi

N +1+Vx+2 =X —x+2 +~/2x+1 (xe]R)

X +x+3+21/(x3+1)(x+2) =x +x+3+2\/(x3 —x+2)(2x+1)

St 2 +x+2=2x "+ -2x*+3x+2 = x =X - 2x* +2x =0

& 2 (x=1)-2x(x-1) =0 & x(x-1)(x -2) =0 & x € {~V2;0:1:4/2;]

Két hop diéu kién thu duoc ba nghiém, § = {0;1;+/2} .

Bai todn 65. Giai bAt phuong trinh Vx? + x +1+Vx+2 <vx? —2x+4 +/4x—1 (xeR).
Loi gidi.
Diéu kién x z%.
Bét phuong trinh di cho tuong duong voi
A 2x 43+ 20 4 x+14x 42 <P +2x +3+ 240x = 2x +4AfAx -1
S X +3x° +3x4+2<4x —9x* +18x—4 & 3x° —12x7 +15x—6>0
x—1=0 x=1
x—220©{x22

Két hop diéu kién thu duoc tap nghiém S = {1} U[2;+00).

<:>3(x—1)2(x—2)20<:>{

Bai toan 66. Giai bat phuong trinh v’ +x+2 ++/3x+1 <Vx* +2x+1++/2x+2 (xeR).
Loi gidi.

r A r 1 R A M
Trugc hét ta c6 x> 3 D¢ y thay rang

x3+x+2:(3x+1)(x2—x—;1)+2x2+x+5>OQVXZ_%'
3x+1) (x> —x+1)+2x> +2
x3+2x+l=( T )(x z+ )+ r T >0,Vx2—%.

Do d6 diéu kién xac dinh 13 x > —% . Bat phuong trinh d cho tr¢ thanh

XA A3+ 20 x4+ 2B3x+1 <X +4x+34+24x° + 2x +14/2x +2

S X 3 +Tx+2<2x 42X +4x7 +6x+2
<:>x4—x3—x2+x£0©x3(x—1)—x(x—l)30
-1

) X 0 x=1
<:>x(x+1)(x—1) <0 =
x(x I)SO -1<x<0

+
Két hop diéu kién ta thu duoc tip nghiém S = [—%; 0} u{l}.
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Bai toan 67. Giai bt phuong trinh v2x” + x+2 +v2x+3 2v/x> + x+3 +4/x2 +2x+2 .
Lai gidi.
Diéu kién x > —% :
Bét phuong trinh di cho tuong duong voi
2% +3x+5+ 2420 + x4+ 242 +3 2 207 +3x + 5+ 2427 + x +34/x2 +2x +2

SAX +8x  +Tx+62>x" +3x° +7x* +8x+6

<:>x4—x3—x2+x£0<:>x3(x—1)—x(x—1)SO
X—IZO |:x:1
Py
x(x+1)<0 | -1<x<0

Doi chiéu diéu kién, két luan nghiém S =[-1;0]u{1}.

& x(x+1)(x-1) sm:{

Bai ton 68. Giai bat phuong trinh vx’ +2 ++2x+1 <vx’ +x+1+/x+2 (xeR).

Loi gidi.

Trudce tién ta c6 diéu kién x > —% .

(2x+1)(x2 —x+1)—i—x2 +x+1
2

. 1 A . 1
Nhan xét ring x° +x+1= >0, Vx> -3 nén diéu kién xac dinh 1a x > -

Bét phuong trinh di cho trg thanh

X +2x4+3+ 20 + 2 2x+1 <P+ 2x+ 3420 4 x+1/x +2

S22+ +Ax+2<x +2xX° + X7 +3x+2
oxt=x=x? +x£0<:>x3(x—1)—x(x—1)£0
x—1=0 {le

<:>x(x+1)(x—l)2 SO@[X()H_I)SO@

Déi chiéu diéu kién thu duge nghiém S = [—%;o} uil}.

Bai toan 69. Giai phuong trinh v/x* +2 +v/2x+1 <+/x* +x+1++/x+2 (x € ]R) .
Loi gidi.

2 2
Nhan xét x*+2>0,VxeR va x4+x+1=x4—x2+%+x2+x+%+%:(x2—%j +(x+%j +%>O,VxeR.

A 1 . .
Suy ra ta c6 dicu kién x > 5 Luc nay bat phuong trinh twong duong véi

X 2x 4342V 220 1 <X+ 2x 4342V Fx+ 1A+ 2

S22 +x +Ax+2< X +2x + X7 +3x+2

e x—-xt=x? +x£0<:>x4(x—1)—x(x—1)S0<:>x(x3—1)(x—1)$0

-1=0 =1
c>x(x2+x+1)(x—1)2£0<:{x c:{x
x<0 x<0
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Két hop diéu kién di dén nghiém S = [—%;0} uil}.

Bai toan 70. Tim nghiém duong cua phuong trinh
\/x4+x+l+\/x2+2=\/x4+2x+\/x2—x+3 (xe]R).

Lai gidi.
Véi x>0 = Vxt +x41>0,4x2 42> 0.4/x* +2x >0Vx —x+3>0.

Phuong trinh da cho tuwong duong véi

X x4 3+ 20 I 2 = R x4 3 4+ 20 + 2x A — x4+ 3
S22+ + X+ 2x+2=x" =X +3x +2x° = 2x%* + 6x
o —xt=x+3x7 —4x+2:0<:>(x—1)(x4—x2+2x—2)20
@(x—l)z[xZ(x+1)+2]=0:>x=l

Viy phuong trinh d cho c¢6 nghiém duong duy nhat x=1.

Bai toan 71. Giai phuong trinh vx* + ¢ +2 +Vx? +x+2 =/x* + 2+ x+1 +4x° +3 (xeR).
Loi gidi.
Gia str cac can thirc trong bai toan déu xac dinh. Phuong trinh da cho twong duong véi

x4 207 +3x A2 4 20+ 2x+ A =xT + X0 +4x T+ X0 +3x7 +3x+3

Sx =x =X +xt =X +x° +x—1=0(:)()c—1)(x6 —x'=x* +1)=0
e (x-1)(x* -1)(x* -1) =0 (x-1) (x+1)" (¥’ +1) = 0= x e {-1;1}
Thur lai nghiém truc tiép, ta thu dugc tap nghiém S = {—1;1} .

Bai toan 72. Tim nghiém khong am cua phuong trinh
V2xt + 7 + 14 x4+ 2 =2x" +x L+ 4% 42 (xeR).

Léi gidi.
Khi x>0 thi cac cin thirc déu xac dinh. Phuong trinh da cho tuong dwong véi

2 4+ x4 3 4202 A 1A x4+ 2 = 2 A A x4+ 32 A x 1A A2 42

<:>\/2x4+x2+1.\/x3+x+2 :\/2x4+x+1.\/x3+x2+2
S22 43 +4x 2 + 20 x4 2 =20 42X + 5t + 2 + P + 2x+ 2

o 2x° -3x° +x4—x2+x=0©x(2x5 —3x4+x3—x+l)=0
<::>)c(x—1)(2x4—x3 —1)=0<::>)c(x—1)2 (2x3+x2 +x+1)=0

R& rang 2x° +x% +x+1>0,Vx > 0. Do d6 phuong trinh ban dau c6 hai nghiém x=0;x=1.

Bai toan 73. Giai phuong trinh v/ x* +3x% +/x—1= \/x4 P24+ \/2)62 +x-3 (x € R) .
Loi gidi.
biéu kién x >1. Phuong trinh da cho twong duong voi
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X3+ x—14+20x +3x7 Ax—1 = x* +3x7 +x—1+2\/x4+xz+2.\/2x2 +x-3

S =x"+3x 3 = 2x X =+ X+ X+ 226

S22 + 4 +2x-6=0=x" - +2x* +x-3=0
5 4 3 x:1
<:>(x—1)(x +x +x +2x+3):O<:> s . 3
XA+xt+x+2x+3=0 (1)

Nhan xét x° +x* +x° +2x+3>0,Vx > 1nén (1) v nghiém. Vay két luén tap nghiém S ={1}.

Bai toan 74. Giai phuong trinh Vx* +x+2 +1=~/x" —x+4 +42x -1 (xe]R).

Loi gidi.

. 4 s o 1., 11 (5, 1Y 1\ 1
Taco x" +x+2=x"-x"+—+x"+x+—+—={x"—=| +|x+=| +=>0,VxeR.
4 4 2 2 2 2

2 2
Va x4—x+4=x4—x2+l+x2—x+l+1:(x2—l) +(x+lj +Z>0,VxeR.
4 4 2 2 2 2

Do d6 diéu kién 14 x> % . Khi d6 phuong trinh da cho tuong duong

X Hx+3+ 20t +x+2 =xt +x+3+2Vx —x+442x -1

Sxttx+2=2—x"-2x"+9x—4 = 2x° - 2x" = 2x* +8x—6=0
x=1

S X +4x-3=0 -1 4 _ 3)=0
o x—xt—xt+4x < (x )(x x+) <:>L4_x+320

2 2
RO rang x4—x+4:x4—x2+l+x2—x+l+§:(x2—lj +(x+lj +§>O,Vxe]R.
4 4 2 2 2 2

Tong hop qua trinh, két lun bai todn c6 nghiém duy nhét, S ={1}.

Nhdn xét.

37 bai todn trén day (tir 38 dén 74) la nhitng thi du dién hinh nhdt cho dang todn ddc trung thir ba ciia phwong
phdp bién doi twong dong — ndng lily thira, véi mire do ndng cao hon cdc phan triede. Tuy nhién téi ddy tdc gia chi
dirng lai véi bai todn t6i da bon can thike bic hai, véi bai todn ndm can thire bdc hai tro lén sé kha phirc tap, xin
dwoc trinh bay tai phan sau, Ly thuyét phan 5. T hong qua dday mong muon than giri t6i toan thé ban doc yéu Todn,
ddc biét la cdc em hoc sinh mot thong diép: "Can hét sirc binh tinh trong cdch nhin nhdn mét bai toan, khoi déng
thuan thuc voi nhitng ky nang co ban, linh hoat lwa chon buoc di ding hwong dé thu dwoc 1oi giai don gidn, gon
gang, dep madt hay don thuan la "thanh than" nhat, trude tién bt dau fir nhimg thir than thuong nhat véi minh, dé
khéng phai héi tiée thoi gian nhw tinh tiét thién truyén ngdan "Bén qué” ciia nha van Nguyén Minh Chéu”.

Sau day tac gia kinh gioi thiéu toi ban doc mot 6 bai toan chira can thirc béc ba dang tuwong tu.

Bai todn 75. Giai phuong trinh 3/x +/x+3 =3/2x+3 (xeR).
Loi gid.
bicu kién x € R. Phuong trinh da cho twong duong véi

(%/;+ N x+3)3 2(\3/2x+3)3 @x+x+3+3%/;.ﬁ(%/;+%/m>=2x+3

3 3)=0 3)=0
<:>i/;.\3/x+3(%/;+3x+3):0<:> x(x+3) & x(x+3) <:>x€{—3;—§;0}
Ix+3==3Yx |[x¥+3=-x 2
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Thtr 1ai nghiém tryc tiép, két luan S = {—3; —%; 0} .

Bai toan 76. Giai phuong trinh Jx+1+3/x-1=32x  (xeR).
Lo gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

(\3/x+1 +\3/x—1)3 = (@)3

@x+1+x—1+3%/x+1.%/x—1.(%/x+1+%c—1):2x

= 2x+33(x—1)(x+1)/2x = 2x (*)
< x(x-1)(x+1)=0=xe{-1;0;1}
Thur truc tiép ta thu dugc tap nghiém S = {—l; 0; 1} .
Nhdn xét. . . B :
Hai bai toan 75 va 76 la hai bai toan hét sirc co ban, trén thuc té dang thirc da rat quen thugc boi da duoc de
cdp tai Ly thuyet st dung bién doi twong dwong — ndng cao iy thira phan 3. Lé di nhién "tram hay khéng bang tay

quen”, tdc gid van xin dé cdp nhdc lai mot déi diéu. )
= Hai loi gidi trén déu gidi bang phép ldp phwong, hitu ty héa cin thire bdc ba. Chii ¥ cdc hdang ddng thirc sau

(a—i—b)3 =a’+3a’b+3ab’ +b’ =a’ + b’ +3ab(a+D)
(a—b)3 =a’-3a’h+3ab>-b’=a’ - b’ —3ab(a—b)

= H¢ qua quy vé dang don gidn {/f {/g {/h
= Hai bai todn trén cé thé gidi bang phép dat hai a an phu

= Lo gidi bdi todn 75 chi sir dung bién doi twong dwong, khong su dung bién doi hé qua. Déi véi cdc bai todn
6 sw ddc biét va don gian nhw thé nay thi diéu nay " dwoe chap nhan".

= Loi gidi bai todn 76 sit dung bién doi hé qud (*), vi Jx+1+3/x-1 =32x, diéu nay xudt phat tir @é bai.
Thanh thir khong s dung nhu loi giai bai toan 75, ta sé thu duoc JIx+1=3/1-x < l+x=1-x<x=0
thay vi 2x=0. Trong cdc bdi todn phirc tap hon, phép thay thé twong tw (*) la tat yéu dinh hiéng cong
doan cudi ciing.

»  V&i dai da sé phuwong trinh chira can co sw dung gia thiét dé bai, uu tién im diéu kién chat va thir lai cdc
nghiém mot cach truc tié}) dé tranh mat nghiém hodc thra nghiém !

Bai toan 77. Giai phuong trinh Jx +32x-1=3B3x-1  (xeR).
Loi gidi.

bicukién xeR.

Dit Ix=a;2x-1=b=>a* +b =x+2x—-1=3x—-1va a+b=33x-1.

Phuong trinh da cho tr¢ thanh
a+b=Rla’+b’ < a’*+b’ +3ab(a+b) =a’ +b’

= ab(a+b) 0= Yx2x-13Bx-1=0=xe {O;%;%}

Thur lai nghiém truc tiép, thu dugc tap hop nghiém § = {O % %}

Bai todn 78. Giai phuong trinh /x +33x+5=2x-1+2x+6  (xeR).
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Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi

4x+5+3%/§.%/3x+5(%/§+%/3x+5):4x+5+32/2x—1ﬁ2x+6(%2x—1 +%/2x+6)
= fx(3x+5) (Vx +3Bx+5) = 3f(2x-1)(2x+6). (Y +3x+5)

& (Vo +3x+5 ) e -1) (20 +6) -3fx(3x+5) | =0

Ux+3Bx+5=0 {Wz—%/;

(20 -1)(2x+6) =fx(3x+5) = (2x—1)(2x+6) =x(3x+5)

[3x+5=—x 4x=-5 5
Rt 5 5 <), =>xei—-6,——:;1
_4x +10x—-6=3x"+5x X +5x-6=0 4

<~

Thr lai truc tiép cac nghiém déu théa mén phuong trinh ban dau. Két luan S = {—6; —%;1} .

Loi gidi 2.

bicukién xeR.

Piat Yx =a;33x+5 =b;3/2x—1 =¢;3/2x+6 = d . Phuong trinh d cho tré thanh a+b=c+d =k.
Nhan thiy rang

ad+b=c+d’ (:)(a+b)3—3ab(a+b)=(c+d)3 —3cd(c+d)
k=0

=k*=3abk=k —3cd.k<:>3k(ab—cd)=0c>{
ab =cd

> k=0<:>a:—b<:>a3:—b3<:>3x+5:—x<:>x:—%.

» ab=cd=a’h’=d’ @3 +5x=4x" +10x -6 = x* +5x—-6=0= x € {—6;1}.
Thir lai truc tiép cac nghi¢m déu théa mén phuong trinh ban dau. Két luan S = {—6; —%;1} .
Loi gidi 3.
biéukién xeR.

Viét lai phuong trinh ban dau du6i dang /x +33x+5 +I1-2x =3/2x+6 (1).

Pat Yx =a;3Bx+5=b;1-2x =c;2x+6 =d tacod @’ +b* +¢* =d* . Khi d6 (1) tro thanh
a+b+c:d<:>(a+b+c)3 =d’ c:>a3+Z)3+c3+3(a+b)(b+c)(c+a):oz’3
:>d3+3(a+b)(b+c)(c+a):d3<:>(a+b)(b+c)(c+a)=0

a+b=0 Ix+Bx+5=0 3x+5=—x
S| b+e=0<|Bx+5+1-2x =0 3x+5:2x—1<:>xe{—6;—§;1}

c+a=0 | 3Y1-2x+3Yx=0 2x—-1=x

Thr lai truc tiép cac nghiém déu thoa mén phuong trinh dé bai. Két luan S = {—6; —%;1} .

Bai todn 79. Giai phuong trinh J/x+2 +33x+3=2x+2x+5  (xeR).

Loi gidi 1.
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Diéu kién x € R. Phuong trinh da cho twong dwong voi

4x+5+3i/x+2.%/3x+3(%/x+2+3/3x+3)=4x+5+3%/ﬂ.\3/2x+5(%/ﬂ+\3/2x+5)
:>%/x+2.%/3x+3.(%/x+2 +i/3x+3)=%/5ﬁ2x+5(%/x+2 +%/3x+3)
Yx+2+Bx+3=0 - Yx+2=-33x+3

_\3/x+2.\3/3x+3 :3/5.\3/2x+5 3x°+9x+6=4x>+10x

[x+2=-3x-3 4x=-5 5
& = <:>xe{——;—3;2}
| X +x-6=0 {(X—2)(x+3)=0 4

<~

Thur lai cadc nghi¢ém vao phuong trinh dé bai, ta thu duge nghiém S = {—%;—3; 2} .

Loi gidi 2.

biéukién xeR.

Dit Yx+2 =a;Y3x+3 =b;32x =¢;3/2x+5 = d . Phuong trinh dé bai trd thanh a+b=c+d =k .
Nhén xét

a3+b3=c3+d3<:>(a+b)3—3ab(a+b):(c+d)3—3cd(c+d)
3 3 k=0
=k’ -3abk =k —3cd.k<:>3k(ab—cd):0<:>
ab=cd
v k=0c>a=—b<:>a3=—b3<:>x+2=—3x—3<:>x=—%.
v ab:cd:>a3b3:c3d3<:>3x2+9x+6=4x2+10x<:>x2+x—6:0<:>xe{—3;2}.

Thtr 1ai cac nghiém tryuc tiép vao phuong trinh ban dau, di dén tap nghiém § = {—3;—%; 2} .

Bai todn 80. Giai phuong trinh /x+2 +33x—1=3/4x-7+2 (xeR).
Loi gidi 1.
bicukién xeR.
Phuong trinh da cho twong duong véi
Sx+ 143+ 2330 =1 (Vx4 2+ VB —1) = S+ 1+ 63/x =7 (V4x =7 +2)

:>i/x+2ﬁ3x—1(%/4x—7 +2):2%/4x—7(%/4x—7 +2)
[Yax—7=-2 {4x—7=—8

= = )
13/(x+2)(3x—1):2\3/4x—7 3x*+5x=2=32x-56

[dx = —1 4x=-1 1
= S xes——;3;6
| 3x* —27x+54=0 L(x—3)(x—6)=0 { 6 }

Thur lai cdc nghi¢m vao phuong trinh ban dau, dan dén tap nghiém S = {—%; 3; 6} .

f—

Lévi gidi 2.
biéukién xeR.
Phuong trinh d3 cho tuong duong véi Jx+2 +J3x—1+3y7-4x =2 (1).

Pt Yx+2 =a;Y3x—1=b;37—4x =c = a* + b + > = 8. Phuong trinh (1) & trén tré thanh
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a+b+c:2<:>(a+b+c)3:8<:>a3+b3+c3+3(a+b)(b+c)(c+a):8
:>8+3(a+b)(b+c)(c+a):8<:>(a+b)(b+c)(c+a)=O
a+b=0 |Yx+2+3x-1=0 x+2=1-3x
S| b+e=0|Bx-1+T-4x =0 3x—1=4x—7:>xe{—%;3;6}
c+a=0 Yx+2+3d7-4x=0 x+2=4x-17

Thir lai cac nghiém vao phuong trinh ban du, dan dén tap nghiém S = {—%; 3; 6} .

Nhdn xét.
Dang tong quat cua cac phwong trinh trén (tw bai toan 76 den bai toan 79) la

L+l - k() (xem)
Véi diéu kién f(x) + g(x) = h(x) + k(x).

Chii y rdang cdc biéu thire trong can thike ¢é thé cé dang da thire, phén thire, tham chi don gian hon trong cdc
triong hop dong nhdt hang so. Trong tam tai lidu van la sir dung thudn tity phép bién déi tirong dwong, ndng cao
liiy thira, hitu ty héa can thike, phd tan sy vé 1y hinh thire. Tuy nhién nguyén do déic diém déic trung ciia dang todn,
cdc ban cé thé sir dung phép ddt an phu nhw cdc loi giai bai toan 78, 79, 80, hon nita cdc cach dat dan ciing rt da
dang, mdc dit ban chat cdc loi gidi cé cing ' ‘coi nguon”. Co dugc mot 1oi giai dep, ching ta chd voi vang théa
man, tw man, ma tié'p tuc dao sdu, phan tich moi lién hé gitta gia thiét — két ludn da dwoc van dung trong toan bo
qud trinh gzaz toan. Xoay so, kién tri, tim toi nhiéu khi lai givip chiing ta tim ra mét 16i gidi khdc, néu xdu thi "ruwom
ra, thii cong”, hodc c6 thé hay hon, ngan gon hon, hodc chi it ciing manh nha mét "mach mede ngam" nao dé, lam
cong cy, lam don bady, diém tira de c6 dugc nhitng phat hién theo kiéu "Eureka” theo sau dé, mdc dii ching ta
khéng gidai quyét dwoc tron ven vin dé ngay tai thoi diém hién tai.

Phdi chang do la mot "phong cdach hoc Toan" hiéu qua ?

Lai néi vé nha sw pham, nha todn hoc G. Polya (1887 — 1985), mét than dong Todn hoc gbéc Hungary, nghién
citu khoa hoc tai ddt nuwée Hoa K. Ong di c6 mot loi khuyén cho thé hé sau rat thi vi, lugc dich:

" Ngay khi loi gidi ma ta da tim dwoc 1 tt réi thi tim dwoc mét 1oi gidi khdc van co loi. That la sung sudng khi
két qua tim dwoe xdc nhdn nho hai 1y thuyet khac nhau. C6 dugc mot ching cir réi, ching ta con muon tim thém
mot chirng cir nita ciing nhw ching ta muon so vao mgt vat ma ta da trong thay". ‘

Thiét nght hoc todn néi chung dé tang cuong tir duy logic, ting cwong sw linh hoat, can thdn, chinh xdc, ngodi
ra diéu nay ciing rdt hitu ich trong cdc nganh khoa hoc co ban khdc, trong hoat dong cdc linh vuc vin héa, nghé
thudt hay doi nhan xir thé, nhw viy cau néi "Todn hoc ting dung it" la dwong dét qud ching ?

Bai ton 81. Gidi phuong trinh 3/x* +4x +3 +3/4x> —9x -3 = /3x* —2x+2 +/2x% —3x -2 (xeR).
Loi gidi 1.
biéukién xeR.
Dit Yx? +4x+3 =a; Y4’ —9x -3 =b; 337 = 2x+2 = ;Y2 -3x-2 =d.
Phuong trinh dé€ bai tré thanh a+b=c+d =k . D€ y rang
ad+b = +d? <::>(a+b)3—3ab(a—i—b):(c+a’)3 —3cd(c+d)
k=0
ab=cd
e k=0a=-bod=-b X +4x+3=-4x+0x+3 5 -5x=0x(x-1)=0< xe{0;1}.
o ab=cd=da'b=7d’ <:>(x2+4x+3)(4x2—9x—3)=(3xz—2x+2)(2x2 —3x—2)

=k -3abk =k —3cd.k<:>3k(ab—cd):0<:>{
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SAxt+T7xX° =27x =39x—-9=6x" —13x> +4x* —2x—4
& 2xt —20x° +31x° +37x+5:0<:>(x2—7x—5)(2x2—6x—1)=0

e{7_@-7+\/@~3_\/ﬁ-3+\/ﬁ}
2

=X

2 7 2 2

Thr truc tiép cac nghiém vao phuong trinh ban déu, két luan bai toan c6 6 nghi¢m, tap nghiém la

S_{0_1_7—\/@_7+\/@_3_\/ﬁ_3+\/ﬁ}
2 2 ) .

2 7 2 72
L gidi 2.
biéukién xeR.
Viét lai phuong trinh dudi dang /x> +4x+3+4x> —9x—3+33x+2-2x> =Bx* —2x+2  (*).
Pt AVx +4x+3 = a;/4x> —9x -3 =b;3x+2-20% =;3x* —2x+2 =d thi (*) S a+b+c=d.
Mat khéc, dé thay rang

a+b+c=d<:>(a+b+c)3 =d*sd+b +c3+3(a+b)(b+c)(c+a):d3

:>d3+3(a+b)(b+c)(c—i—a):a’3 <:>(a+b)(b+c)(c+a)=0

a+b=0 o +4x+3+4x* =9x-3=0 X +4x+3=-4x"+9x+3 | x*-x=0
Sl bte=0|Yax* —9x—3+P3x+2-2x =0 | 4x> —9x -3 =2x" -3x—2 < | 2x> —6x-1=0
cta=0 13f3xi0-00 43 +4x+3=0 [ ¥ +4x+3=20"-3x-2  |x'-Tx-5=0

7-69 7+/69 3-11 3+4/11
= xe 01 ; ; ;
2 2 2 2
Tir ddy thtr lai, suy ra phuong trinh ban dau c6 6 nghiém nhu trén.
Bai todn 82. Gidi phuong trinh x> +1+x* —x+2 =32 —x+1+32  (xeR).
Loi gidi.

Diéu kién x € R. Phuong trinh da cho twong dwong voi
X Hl+x° —x+2+33/x2 -1-1.3/x2 —x+2(3/x2 +1+%/x2 —x+2)

— 2> —x+1+2+3\3/2x2—x+1.%5(%/2x2 —x+1+%6)

Suy ra

2x2—x+3+3{/(x2+1)(x2—x+2)(\3/2x2—x+1+€/§)
:2x2—x+3+3;/2(2x2—x+1)(%/2x2 —x+1+%/§)

Y2t —x+1+32=0 @{2)(2_)“_1:_2
i/(x2+l)(x2—x+2) :{/2(2x2—x+1)

S
S[PTTIEY (o) (x-1)=0e x=
X'—=x —x"+x=0

X=X 3 —x+2=4x-2x+2

Vay phuong trinh ban dau c6 nghiém duy nhat x=1.
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Bai ton 83. Gidi phuong trinh 3/3x> +x+5 + 5%+ x+3 = /22> + 2x +1+3/2x> +7 (xeR).

Loi gidi.

Pidukién xeR. Dit V32 +x+5 =P +x+3 =h2xt +2x+ 1 =325 +7 =d .

Phuong trinh dé bai tré thanh a+b=c+d =k . Dé y rang

a3+b3:c3+d3@(a+b)3—3ab(a+b)=(c+d)3—3cd(c+d)

k=0

ab=cd

" k=0a=-boa=-b 3 +x+5=x"+x+3 < 2x* =-2 (Vo nghiém).

= agb=cd =a’b’=cd’ c>(3x2+x+5)(x2+x+3)=(2x2+2x+1)(2x2+7)
c>(x2+x—2)(x2—x+4)=0<:>(x—1)(x+2)(x2—x+4):0c>xe{—2;l}.

Két luan phuong trinh d cho c6 hai nghiém x=-2;x=1.

=k*=3abk=k —3cd.k<:>3k(ab—cd)=0c>{

Bai toan 84. Giai phuong trinh ¥x* —1+3x* - —4 =2 +x -2 +3/x* =32 —x -3 (xeR).
Loi gidi.
Pidu kién x € R. Phuong trinh di cho quy vé& Jx* —1+3/x* =" =4 -Yx? +x-2 =x* —x*—x-3.
Pat I —1=a;fx* —x 4 =b;—Yx? +x-2 =¢;3x* —x* —x—3 =d thi ta c6 phuong trinh a+b+c=d.
Mat khac, dé y rang
a+b+c=d <:>(a+b+c)3 =d’oad+b +¢ +3(aer)(bJrc)(cha):af3

=d’ +3(a+b)(b+c)(c+a):d3 <:>(a+b)(b+c)(c+a)=0

fa+b=0 Yt —143x* =2 -4 =0 ¥ —l=—x'+x"+4

S| b+e=0< €/x2+x—2:%/x3—1 S| X +x-2=x"-1
[cta=0 1Yy o4=Yr+x-2 |[¥'-xX-4=x"+x-2

4
=-5

g (x=1)* (x+1)=0

Sl -x"—x+1=0 = = xe{-112}
(x=2)(x+1)(x*+1)=0

4 3 2
X' —x —-x"-x-2=0

Thtr 1ai nghiém tryc tiép ta thu dugc ba nghiém x=-1;x=1;x=2.

Bai ton 85. Gidi phuong trinh /x° +x—2+3x* +2x-3=Ux’ +x*=2+B3x—-3  (xeR).

Lai gidi.

bicu kién x € R. Phuong trinh da cho twong duong véi
x3+x2+3x—5+33/x3+x—2.%/x2+2x—3(%/x3+x—2+3/x2+2x—3)
=x3+x2+3x—5+3\3/x3+x2—2.\3/3x—3(\3/x3+x2—2 +\3/3x—3)
:>%/x3+x—2.i/x2+2x—3(3/x3+x2—2 +\3/3x—3):\3/x3+x2—2.\3/3x—3(\3/x3+x2—2 +\3/3x—3)
<:>(\3/x3+x2—2 +\3/3x—3)[{/(x2+x—2)(x2+2x—3)—§/(x3+x2—2)(3x—3)}:0

Xét hai truong hop
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> Y+ -2="R3x-3xX+x*-2=3-3xoxX+x*+3x-5=0

& (x-1)(¥ +2x+5) =0 (x-1)| (x+1) +4]= 0= x =1.

> {/(x2 +x—2)(x2 +2x—3) ={/(x3 +x° —2)(3x—3) <:>()c—1)2 (x+2)(x+3):3(x—1)2 (x2 +2x+2)
= ()c—l)2 [xz +5x+6—3()c2 +2x+2)} =0 x(2x—1)(x—1)2 =0 xe {0;%;1}.
Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Bai toan 86. Giai phuong trinh

«3/(x+1)2 +%/x4—2x+4 23/x3 —x* +2x+1+3/x4—x3+2x2+4 (xeR).

Loi gidi. )
Phuong trinh da cho viét lai dudi dang

13/(x+1)2 +3/x4—2x+4—€/x3—x2+2x+1 :i/x‘*—x3 +2x7+4 .
bat 13/(x+1)2 =a;Axt —2x+4 =b;—Ix’ —x* +2x+1 =c;3/x4—x3 +2x*+4 =d thuduoc a+b+c=d.

Ngoai ra, chu y thay rang
a+b+c=d (:)(a+b+c)3 =d’ ©a3+b3+c3+3(a+b)(b+c)(c+a)=d3

a+b=0 i/x2+2x+1+3/x4—2x+4=0
=d’+3(a+b)(b+c)(c+a)=d’ < (a+b)(b+c)(c+a)=0=|b+c=0 < Y —orra =YY 1oetl

c+a=0 i/x2+2x+1=%/x3—x2+2x+1

X +2x+1=—x"+2x—4 X +x*+5=0
xe{0;1;2}

Sl - +x*—-4x+3=0 < (x—l)(x3+x—3)=0c> X
X +x-3=0 (*)

¥ =2x*=0 xz(x—z):()
V& trai phuong trinh (*) 1a ham s§ f (x) = x’ +x ddng bién, suy ra (*) c6 nghiém duy nhat x=o. .
Két luén phuong trinh da cho c6 bon nghiém x € {0;1;2; 0} trong d6 o théa man o’ + o =3.

Ghi chu.

Phuong trinh (*) gidi nghiém twong minh rat phirc tap, can sir dung dén cong cu nghiém Cacdarno, no nam ngodi
khuén khé ciia tai liéu nay nén tac gia xin phép khong trinh bay. Moi thac mdc vé vin dé nghiém tong quat cac ban
c6 thé tham khao Ly thuyét gidi phuong trinh — bat phwong trinh dai sé bdc cao, phdn thire hitu ty phan 3.
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Bai tap twong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé thuc

A A o e

e e e e e e e e T
O 00 9 &N Li A W N = O

NN NN NN NN
N N AW N — O

W W W W W W N DN
hn B~ WD = O O o

36

V2x+7 +/x+8 =/3x+15 .
Jx+6+V2x—1=3x+5.

x +V2x=7=3x-7.
VIx+1+/x =/8x+1.
V2x+5+/4x—1>~/3x+5+3x—1.
Jx +3x=5 =2x +/2x-5 .

Jx +/4x -3 <2x+5+3x-8.
3x+2+/2x=5 =/x+1+24/x—1.
\/;+\/5x+4 >\/6x+1+«6.

Ax+3+V4x+5=V2x+3+/3x+5.
. \/ﬂéx/7x+8 +x/x—1—\/6x+7.
 N6x+8 +4x+5 2 4x+2 +3x+11.
ATx=3+2x+6 =5x+3 +2x.
 A8x+1+Vx+3>/7x—4+/2x+8.
 Nx+5+~4/2x+1 =10x +/3x+6.

 V8x+9 +x <VSx+4++/4x+5.

 V2x+7 =Ax+1+3x+14 —/5x+8.
 AVSx+4>2x+5+/Tx+4 —ax+5.
Ax+V5x+7 <VTx+2+5-x.
.\/x2+2x+m:\/x2—x+6+m.
A+ Bx+2 =0x +4 +/x2 —6x-1.
A+ 2x+ 4 +Bx =V +x+3 +JAx +1.
X+ Tx+1+4x =3 =x -2 +4/x* +10x .
AN +HAx 1+ x =3 =V +3x+3 +/2x -5 .
A2 x4 +x 2 = H 20 43+ 43
A 352 —x 43 <3 x4 5 x4 3.

VA = x+1 3 x+3 > 3% = 2x+3 +|x +1].
AN +6x +Vx+4 =X +5x+1++/2x+3.

N —x V2 — x4 = 342+ x4 2
NA x4 451 <3 —x+2 4/ + x4 1.

Vx = +x 43430+ =5 =207 +3 447 +4x+1.

VX' —x+4+4/3x -2 =+x’ —2x+5+/4x-3.
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37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.

51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.

63.
64.
65.

66.
67.
68.
69.
70.
71.

J6x+5+4-3x +3x-2=4x+7 .
Y5x+1+/5-3x =6+2x.
Jox+7+Yx+6=Y7x+13 .
Yx+13+3/2x+5=33x+18.

3/7x—2 +3/x+7 :3/8x+5.

Ysx +32x+5=6x+9+Yx—4.
Px+8+1x+4 =16x+9+3-2x.
Yx+8+3x =8x+1+37—6x.

YTx+6+04x+6 =10x+3+3/x+9 .
Jax+13+2x+5=8x+1+3/17-2x.
Yax+13+3Y9x+3 -Y5x+15=Y8x +1.
Yx+2+3Y7-4x =Y7x+1+3/8-10x .

Y5x -3 +Yx+5=V4x+1+32x+1.
Y8x+5+Y7x+5=10x+1+35x+9.

I +x+2+3P2x—1=Yx* +2x +1+3x .

P2 rx+1+¥6x+2 =Y +x+1+Yx2 +6x+2.
m+m:3/x2+3 +3/x* +6x-5.

U2 +5x 47 43252 +x+7 =337 +3x+4 =PBx+10.
I +7+3x —x+7 = x> +4x+1+Yx* —5x+13.
Ix? =5x+6 +¥x+5+Y11x—14 =Yx* +7x-3.
m-i-i/xz —5x—i—4—3/x2 —x =Bx+6.
3/;+3/8x2—x+1 =3/7x2—4x+6+%/x2 +4x-5.
Yax+1=P3x? +5x+ 1430 = 2x+7 Y4 —x+7.
m+{/2x2 —x+5 :{/x2+6x+5 -i-i/x2 —6x+6.

Px—3+x* +4x+1 = —x+11+ 313 (x-1).
Yax—1+Yx* +4x+5=x* —4x+9 +12x-5.

I +ax+4+3x> +6x+9 =2 +x+1+3/0x+12 .

Yax? —2x+3+3x> +3x+2 =522 3w+ 1+ 34(1+x) .

%/x3 -i-l-i-i/x2 +x—143x=1=x"+x* +4x-1.

%/XS +x+1+3/x2+x—1+3/2x2+x—1 :3/x3+3x2+3x—1.

i/)c‘t—l—i-i/x3+2x2 —4x-|—1—i-3/x2 +1 :i/x“+x3 +3x* —4x+1.

%/x3 +x-3 +%/x2 +x+3 +%/x2 —x+3 :%/x3 +2x% +x+3.

U =4 43257 —x+4 =Y +5X° +4 -3 +x+4 .

Yo -7 +3x+ 7+ + 2 +7 =38 + 2 +x+7
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=x+1+Vx*—x+1 (xe]R).

Bai toan 87. Giai phuong trinh Jx +
Loi giai 1.
bicu kién x > 0. Phuong trinh da cho twong duong véi

2
3 2
(\/x-i- al +1J :(\/x+1+\/x2—x+1) o xt+l
x

3
+1+2 X +l=x"+2+24x° +1

X
X +x*+1 2
—=x2+2<:>x3+x2+1=x3+2x<:>x2—2x+1:0<:>(x—1) =0 x=1
X
Déi chiéu diéu kién thu dugc nghiém x=1.

Loi gidi 2.
bicu kién x > 0. Phuong trinh da cho twong duong véi

J(’“‘l)(xz”“) V= =Vl —x eV~ 1 (Va1 = ) = Vx (Va1 -x)

X

o (- E) ()01 @{Ox*j -

X’ =2x+1=0 (x—l) =0

Dbi chiéu diéu kién thu duoc nghiém x=1.

Bai toan 88. Giai phuong trinh Jx+ , f =x—-1+1 (x € ]R) .

Loi gidi 1.
biéu kién x >1. Phuong trinh da cho twong duong voi

Jr-1+ XT_I—\/;:O®\/§(J;—1)+H(I—J;)=

e (Vi 1) (VrT-V5) =0 V R e
S T=

Déi chiéu diéu kién, két luan phuong trinh di cho c6 nghiém duy nhat x =1.

Loi gidi 2.

Diéu kién x >1. Phuong trinh da cho tuong duong voi

x+—+2\/ =x+2Vx 1<:>——0<:>x 1.

Déi chiéu diéu kién thu duoc nghiem duy nhit x=1.

Bai toan 89. Giai phuong trinh ~/2x + |~ +25x+6 Jr+2 +x+3 (xeR).
X

Loi gid.
biéu kién x> 0.
Phuong trinh da cho twrong duong voi

2
2x+%’”6+2 ¥ +5x+6 =2x+5+23x +5x+6
X
S x’+5x+6=10x = x* -5x+6=0< (x-2)(x-3) =0 xe{2;3}

Doi chicu diéu kién, két luan phuong trinh ban dau c6 hai nghiém ké trén.
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=Jx+3+ /x—l (xeR).
x+3
Loi gidi.

Diéu kién x > 1. Binh phuong hai vé phuong trinh di cho ta thu duoc

Bai toan 90. Giai phuong trinh vVx+2 +

+2\/7 2x+2
x+ x+2 x+3
S +2x-3=2x"+6x+4 < x* +4x+7:0<:>(x+2)2:—3 (1)

D@ thiy phwong trinh (1) vé nghiém. Do d6 phuong trinh dé bai v nghiém.

4x+1

3
Bai toan 91. Giai phuong trinh V4x+1++/x \/x *l \/x *l (x € R).

Loi gidi 1.

3 3
Piéu kién x > 1. Phuong trinh da cho bién déi vé \/4x+1—\/z “1 :\/)C +11 =1 (1),
X+ X—

D@ thay (1) c¢6 nghiém khi va chi khi hai vé cing dau, nghia 1a

(«/M—\/f +l ]( ’i“ —Jﬁ}zo@[mﬂ—(f #1) [ +1-(x-1)]20

x+1 -1
<:>(x3 —4x)(x3—x+2)20<:>x(x—2)(x+2)[x(x2 —1)+2]20 (2)
R& rang x(x’ —1)+2>0;x(x+2)>0,Vx>1 nén (2) < x—220< x>2. Khido
3

_2\/—x+ x +1 _12x+\/—

4dx+1 dx+1 x- 1
4x+1)—(x—1)

(1)c>4x+1+

©3x+2:x +1 X’ +1

<:>3x+2:(x3+1)(

x—1 4x+1 (4x+1)(x—1)
(¥ +1)(3x+2)  [3x+2=0 x=-2
S 3x+2= <, , & 3
(4x+1)(x-1) A =3x-1=x’+1 | 5 40 4. 5 g (3)

x=2

(v-1) =

So sanh véi didu kién x > 2 va thir truc tiép suy ra tap hop nghiém S = {2;& + 1} .

Taco (3) < (x—2)(x —2x—1)=0<:>{

2:>xe{2;\/5+1;1—\/§}.

Loi gidi 2.
bicu kién x >1. Vi dicu kién trén, phuong trinh da cho twong duong voi

(4x+1)(x-

@(Wh/ﬁ)(‘/%—ljzo B

Chu ¥ ring V4x+1+~/x—1>0,Vx >1 nén (*) trd thanh
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3 3
J?I:1©;—+1:1@x3+1=4x2—3x—l©x3—4x2+3x+2=0
4x? —3x-1 4x” —3x-1

Ecx:j)z :2:>xe{2;x/§+1;1—\/§}

D6i chiéu véi x > 1va thir tryc tiép vao phuong trinh ban dau, két luan nghiém S = {2; V2 + 1} .

<:>(x—2)(x2—2x—1):0<:>|:

X +8 \/x3+8

Bai toan 92. Giai phuong trinh V5x+6 +vx—-1= \/ " + i
X— X+

(xeR).

Loi gidi.
biéu kién x >1. Phuong trinh da cho twong duong voi

X’ +8
m_g-\/;: W(\/;-i-M)

@(Jﬁ+\/ﬁ)( i)—llzo

(x—l)(5x+6
Xét hai truong hop
» Phuong trinh v/5x+6 ++/x—1=0 v0 nghiém vi V/5x+6 ++x—1>0,Vx>1.
3
> X e 485 4 x—6o X —Sx = x+14=0
(x—l)(5x+6)
@(x—2)(x2—3x—7)=0:>xe 2;3_\/ﬁ;3+\/§ .
2 2
Ddi chiéu cac nghiém voi diéu kién ta thu duoc S:{2;3+;/§}.

Bai todn 93. Giai bt phuong trinh +2x—1— /2“ 31 <Jax—3-| 4”33 (xeR).
X— X —
Léi gidi .

Didu kién x > % . Bat phuong trinh di cho tuong duong véi

Jx—1-+J4x—3 s\/x” —\/ x+3

2x—1 4x-3

x+3
o 2x—1-4x-3 S\/(2x—1)(4x—3) (Vax=3-v2x-1)

@(\/2x—1—\/4x—3)[\/(2x_’1‘)+(:x_3) +1jzo (¥)

+1>O,‘v’x>% nén (*) < 2x-1-v4x-3202x-124x-3 < x<1.

x+3
(2x—1)(4x-3)

D@ thay rang \/

Két hop voi diéu kién x >% ta co tap nghiém S = (%, 1} .
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2 2
Bai toan 94. Giai bat phuong trinh vx* +3 +\/x ;Lx+6 S\/x Fxt6 +x+1 (xeR).

x 43 x+1
Loi gidi 1. ’
bicu kién x > —1. Bat phuong trinh da cho twrong duong voi

2 2
\/x2+3—\/x+lé\/x +x+6_\/ x40 SN +3-x+1 ﬂ(\1x2+3—\/x+1)

x+1 x*+3 (x2+3)(x+l)
2 2 2
T ) [ D e | LI O
(x +3)(x+1) 43+ x+1 (x +3)(x+1)
R 1Y 7 X +x+6 X +x+6
Nhan thay ra Z_x+2=|x—= —>0,VxeRné —_— 12> —_— >
an thay rang x™ —x + (x 2j +4> X e nen(*)@ (x2+3)(x+1) = (x2+3)(x+1)

SX+Hx+62x +xX° +3x+3 X +2x—3£0<::>(x—1)(x2 +3x+3)£0c>x£1.
Két luan bat phuong trinh ¢6 nghiém —1<x<1.

Loi gidi 2. ’

biéu kién x > —1. Bat phuong trinh da cho twong duong véi

2 2 2 2
x2+3+w+2\/x2+3. i J;x+6§x +x+6+x+1+21/Lxl+6.\/x+1
X+

x +3 x +3 x+1
2 2
<:>x2—x+2£x2+x+6—x2tx+6<:>x2—x+2£(x +x+6)(x x+2) (*)
x+1 x +3 (x+1)(x2+3)

2
Nhén thiy rang x> —x+2:(x—%j +%>O,VxeRnén

(*)@(x+l)(x2+3)éx2+x+6c>x3+x2+3x+33x2+x+6
&X' +2x-3<0e (x—1)(x" +3x+3) <0 x <1

Vay bit phuong trinh dé bai co tap nghiém S =(—1;1]

Nhdn xét.

Cac bai toan tur 87 dén 94 la dang todn dac trung thir 4 cua phuong phap bién doi twong dwong, ndng cao liy thira.
Dang tong quat doi voi (phwong trinh) bon can thurc la

V() +g(x) = Jh(x)+k(x) ()

V720 = () -k () (i)
Trong dé cdc biéu thirc trong can xdc dinh, théa man diéu kién f(x).g(x) = h(x).k(x) (*).
Yéu t6 ddc biét (*) ndy chinh la chia khéa dé gidi bai todn. Qua quan sdt 167 gidi phia trén cdc ban cé thé thdy doi
véi phwong trinh hodc bt phLm’ng trinh chiing ta binh phirong hai vé va dwa vé dang f( ) (x) = h(x) + k(x),

day la mét phwong trinh dai sé bdc cao hodc phén thirc hitu 1y, cdch giai da hét sirc quen thudc !

Lueu ¥ doi véi phwong trinh dang (it), khi ndng liy thia can kém theo diéu kién (hodc gia su) hai vé cung ddu,
trieong hop (i) thi thuc hién triee tiép. Trong truong hop bdt phirong trinh dang (ii), neu s dung bién doi twong
dwong c6 18 sé kha phirc tap khi thao tdc chia truong hop, khi @6 ching ta c¢é thé tham khao 1o gidi 2 ciia cdc bai
todn 90, 93 va cdc bai 91, 92. Théong thuong hau hét cdc bdi todn dang nay cé thé quy vé dang phwong trinh tich,
khéng nhat thiét sir dung bién doi twong dwong — néng lily thira. D6 la dang todn dic trung thir 5, tdc gid xin diege
long ghép véi dang todn thir 4 dé ting tinh mach lac, dii rang chwa dwoc tiong minh !
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Bai todn 95. Giai phuong trinh vx+1++x+2 =1+Vx” +3x+2 (reR).
Loi gidi.
bicu kién x > —1. Phuong trinh da cho tuong duong véi

atl+dx+2 =14x+1x+2 o Jx+1-1=Vr+1/x+2 =Jx+2
c>\/x+l—1=\/x+2(\/x+1—1)<:>(x/x+1—1)(\/x+2—1)=0

vx+1=1 x+1=1 x=0
f— =
Jx+2 =1 x+2=1 x=-1

Két luan phuong trinh d cho c6 hai nghiém x e {—1; 0}

Bai todn 96. Giai phuong trinh Vx+1+vx—2 =/x* —x-2+1 (xeR).
Loi gidi.
bicu kién x > 2. Phuong trinh da cho twong duong véi

Vatl+dx—2=vx?—x-2+lVr—2-1=x+1/x=2 -Jx+1
e x-2-1=Vr+l(Vr-2-1) e (Vr=2-1)(Vx+1-1)=0

x-2=1 x—-2=1 x=3
C:)l:\/mzl <::{x+l:1 QL:O
Két hop diéu kién x > 2 ta thu dugc nghiém §={2}.
Bai toan 97. Gidi bt phuong trinh Vx +VI—-x—Vx—x* <1 (xeR).
Loi gidi 1. )
bicu kién 0 < x <1. Bat phuong trinh da cho twong tuong voi

x—14l—x —Jx—x° so@\/}—n\/ﬁ(l—\/})so
_{1—\/;30 x>

\/ﬁ—m@ { x<0
{1_\/;20 {xsl {xsl
1 X2

VI-x-1<0

@(1—&)(E—I)SO<:>

Két luan tip nghiém 0<x<1.
Loi gidi 2. )
bicu kién 0 < x <1. Bat phuong trinh da cho twong tuong voi

Vi —x-x? <1-I=x e Vx (1-1=x) < 1-+1=x

x—1 x
o (Vx-1)(i-Vi-x)<0e T <0 x(x-1)<0=0<x<1

Két luén tap nghiém S =[0;1].
Loi gidi 3.
Piéukién 0<x <1.Dit Vx +V1-x =t = > =1+ 2vx—x* . Bét phuong trinh da cho trd thanh

2

(-1 <12 +1<2 & (¢1-1)" 20 (Hién nhién),
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Vay bat phuong trinh di cho nghiém ding v6i moi gia tri 0 < x<lhay S = [0; 1] .

Bai todn 98. Gidi phuong trinh Vx+1+vx’ —x+1=vx’+1+1  (xeR).
Lo gidi 1.
biéu kién x > —1. Phuong trinh da cho twong duong véi

Nx+l+4Vxr =x+ :\/x+1.\/x2—x+1+1<:>\/x+1—1:\/x2—x+1(\/x 1—1)

Vx+1=1 x+1=1 =0
e (Ve -1)(Vx —x+1-1)=0e o)) o|”
VX —x+1=1 x =x=0 x=1

So sanh véi diu kién x > —1thu duoc nghiém S ={0;1}.

Loi gidi 2.

biéu kién x > —-1. Phuong trinh da cho twong duong véi
x+1+x —x+1+ 24+ I —x 41 =X +14 2V +1+1
c>x2+2:x3+2©x2(x—1):0<:>x:0;x=1

So sanh véi diéu kién x > —1thu duoc nghiém S ={0;1}.

Bai toan 99. Giai bat phuong trinh vx—1++/x> + x> + x+1 <1++/x* -1 (x € ]R) .
Loi gidi. ,
biéu kién x >1. Bat phuong trinh da cho twong duong véi

Nx=1+VxX + X7 +x+1<1+/x =10 + X +x+1
SAx—1-1<4x° +x2+x+1(\/x—1—1)

<:>( x—l—l)(\/x3+x2+x+l—1)20 (1)

Tu x21:>\/x3+x2+x+12\/Z>I.D0d(') (1)<:> x—l21<:>x22.Kétluantépnghiém S:[2;+oo).

Bai toan 100. Giai phuong trinh Vx—1++x” +x+1=1+vx’ -1 (xeR).
Loi gidi 1.
bicu kién x >1. Phuong trinh da cho twong duong véi

x=1+xX +x+1+2Vx =1 +x+1=x" =1+ 2Jx’ =1 +1
SX+2x+ 20X - 1=x+2yx’ -1 x’ —x*-2x=0
@x(xz—x—2)=0<:>x(x—2)(x+1):0:>xe{—l;0;2}

Dbi chiéu diéu kién ta thu duoc nghiém x=2.
Loi gidi 2.
bicu kién x >1. Phuong trinh da cho twong duong véi

Vx—1++x? +x+1=1+x—1a/x> +x+1 <:>\/x—1—1:\/x2+x+1(\/x—1—1)
Vx-1=1 =2
& x—l—l)(\/x2+x+1—1)—0<:>{ " @{x = xe{-1;0;2}

2
X +x+1=1 X +x=0

Dai chiéu voi diéu kién ta cd nghi¢m duy nhat x=2.
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Bai to4n 101. Gidi phuong trinh v/x—2 +vx* =2 =v/x* 2" —2x+4 +1 (xeR).

Lo gidi.

bicu kién x > 2. Phuong trinh da cho twong duong véi
x—2+44x =2 =x—2+4x -2+l Jx—2-1=vx—2/x -2 -/x* -2
eVi-2-1=r -2(Vx-2-1) & x—2—1)(\/x3 —2—1):0

c{\/x—z—l {x—2:1 C{x:3

=
J—-2=1 x=2=1 xz%/g

Déi chiéu diéu kién thu duoc nghiém duy nhat x =3.

Bai toan 102. Gidi phuong trinh vVx—2 ++/x* +2x+4 =1++/x" -8 (x € ]R) .
Loi gidi.
biéu kién x > 2. Phuong trinh da cho twong duong véi

Vx=24Vx2 +2x+4=1=x-2x"+2x+4
r—2-1=Vx—2x*+2x+4 /x> +2x+4
<:>\/x—2—1:\/x2+2x+4(\/x—2—1)@(\/x2 +2x+4—1)( x=2-1)=0

{\/x2+2x+4 :1@{(%1)2 __3

< x=3

=
Jx=2=1 x-2=1

Két hop v6i diéu kién ban dau ta c6 nghiém x =3.

Bai toan 103. Giai phuong trinh Vx—2 ++x+2 =1+Vx* -4 (xeR).
Loi gidi.

biéu kién x>2.

Phuong trinh da cho twong duong voi

Jx—2-1="Vx—2x+2-Jx+2 <:>\/x—2—1:\/x+2(\/x—2—1)

Jx-2=1 [x=3
< | x—2—1)(m—1):0@{m:1@{x:_1

Két hop diéu kién ta thu duoc nghiém duy nhat x=3.

Bai todn 104. Gidi phuong trinh vx? + x+1+v/2x> =1 = 1+/2x* +2x° + x> —x—1 (xeR).
Loi gidi.
Diéu kién 2x* > 1. Phuong trinh di cho tuong duong véi

V2t x+ 144207 =1 =1+ + x+142x7 -1

o2 1=V +x 128 1=+ x+1 22 —1 =1 =¥ +x+1(\/2x2—1—1)

2x’-1=1 2x* =2
& (V2 1) (Ve rxri-1)=0e | VT o7 T sxef-no0
VX +x+1=1 X’ +x=0

Doi chiéu voi diéu kién di dén tp nghiém S = {-1;1}
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Nhdn xét.
Cdc bai todn tir 95 dén 104 thuéc 16p phwong trinh — bdt phuwong trinh quy vé phuong trinh tich, thwong thong qua
phép bién déi twong dwong théng thuwong. Dang tong qudt nhw sau

au+bv=ab+uv < au—uv+bv— ab—0<:>u(a v)+b(v—a)=0<:>(u—b)(v—a):0 [*]
Trong do dang dac biét kho nhan thd'yvo"i a=b=1: u+v=1+uv<:>(u—l)(v—1):0.

Cdc dong nhat thire trén rdt hiéu qua déi véi phwong trinh chita can chita bon can thirc ¢6 dang ddc biét.

Chii y rang u va v ¢é thé thay doi, phirc tap héa boi cdc da thire, can thire, phén thire hivu ty,...mikc dé an gidu bao
nhiéu thi @ khé bai todn tang thém bdy nhiéu. C6 thé néi rang dang todn dic trung va 4 va 5 c6 sw "dong diéu" véi
nhau, tiy theo kha ndang ban than va gu trinh bay ma quy déc gia lwa chon cho minh phwong dn téi wu nhat.

Tac gia xin Cji sau vao dang [*] v6i thi dg déu tién, trich lugc cau 1; Dé thi tuyén sinh vao 16p 10 THPT; Mon Toan
(Danh cho tat ca cac thi sinh du thi); D€ thi chinh thuac; Truong THPT Chuyén DPHKHTN; Pai hoc Khoa hoc Ty
nhién; PHQG Ha Noi; Nam hoc 2012 — 2013.

Bai todn 105. Giai phuong trinh vx+9 +2012v/x+6 =2012+/(x+6)(x+9) (xeR).
Loi gidi.
bicu kién x > —-6. Phuong trinh da cho twong duong voi

Jx+9 = J(x+6)(x+9) +2012Jx+6 -2012=0
@\/x+9(1—\/x+6)+2012(\/E—1)=0

@(l—m)(M—zolz):og{mzl {x=—5

f—
Jx+9=2012 x =4048135
Vay phuong trinh da cho c6 hai nghiém x =—-5;x =4048135.

Thi du thir hai trich ‘luqc cau 1, Dé thi tuyén sinh vao 16p 10; Mon Toan (Danh cho cac thi sinh dy thi chuyén Toan,
chuyén Tin hoc); Dé thi chinh thuc; Truong THPT Chuyén Thai Binh; Tinh Thai Binh; Nam hoc 2013 —2014.

Bai todn 106. Giai phuong trinh x+4+7—x =4vJx—1+/(7-x)(x-1) +1 (xeR).

Loi gidi.
bicukién 1<x<7.
Phuong trinh da cho twong duong véi

x=l=ax=1=[(7T-x)(x=1) - 4T —x & Jx=1(Vx=1-4) =T x(Vx-1-4]

Jr-1=1 x-1=16 x=17
@(\/;—4)(x/;—m):0 {\/_ e L {7 x@[x

Két hop diéu kién 1< x < 7ta thu dugc nghiém S = {4} .

Thi dy thtr 3 trich lugc cau 1; Dé thi tuyén sinh vao 16p 10 THPT; Mon Toan (Danh cho cac thi sinh du thi chuyén
Tin hoc); D¢ thi chinh thure; Truong THPT Chuyén Vinh Phuc; Tinh Vinh Phtic; Nam hoc 2012 — 2013.

Bai todn 107. Gidi phuong trinh v/x* + x> +3x+3 ++/2x = Vx> +3 +4/2x> + 2x (xeR).
Lo gidi.

bicu kién x>0.

Phuong trinh da cho twong duong véi

Vx*+3 \/: \/x +3 = \/2x(x+1
a3 (Va1 -1) = Vax (Ve - 1)
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2 =0 Vxrl =l
N e R

x+1=1 x=0
<, = 5 =x=0
X +3=2x (x—l) =-2

Déi chiéu diéu kién thu duoc nghiém duy nhat x=0.

r 2
Bai todn 108. Giai bat phuong trinh (\/x+1 —1) 682 —x <3-x? —x+2+1 (xeR).
Loi gidi 1.
Bi’éu kién —1<x<2.
Bat phuong trinh da cho tuong duong voi

Xt 1= 2x 1+ 62— x <3 -x?—x+2 @\/ﬁ(\/ﬁ—z)s&/ﬂ(M—z)
a(\/ﬁ—z)(%/zf—x/x?)zo

_ x=>3
Jx+1-220 x+124 17
W2—x-Jx+120 | |18-9x>x+1 | |*=7p 17 s

= = Py S —S XS
Jxr1-220 {x+ls4 <310
33 —x—JrT1<0 18-9x<x+1 Y
L 3V 7710

Két hop diéu kién —1< x <2 thu dugc nghiém % <x<2.

Loi gidi 2. ’
bicu kién —1< x < 2. Bat phuong trinh da cho twrong duong voi

x+1=20x+1+63/2—x <3J—x? —x+2 <:>\/x+1(x/x+1—2)S3\/2—x(\/x+1—2)

50 x+1-4 9(2—x)—(x+1)>
& (Vrr1-2)(3v2-x —Vx+1)20 NS PEIEN e i

@(x—3)(17—10x)20©%£x$3

Két hop diéu kién ta c6 nghiém 1—; <x<2.

Bai toan 109. Gidi phuong trinh +/x” —3x +24x =4/x=3+x-8 (x € R).
Loi gid.
biéu kién x > 3. Phuong trinh da cho twong duong voi
Vx-3x—4/x-3=x-2Jx-8
o Vx-3(Vx-4)=(Vx-4)(Vx+2) = (Vr-4)(Vx +2-vx=3) =0
Jx =4 x=16 x=16
= = =
Jx+2="x=3 |x+4/x+4=x-3  |4/x=-7 (¥

Phuong trinh (*) v6 nghiém. Két luan phuong trinh c6 nghiém duy nhat x =16 .
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Bai toan 110. Giai bat phuong trinh x+2++/x—1>+x* —1+2Vx +1 (xeR).
Loi gid. )
bicu kién x >1. Bat phuong trinh da cho twong duong véi

xt1=2x 112 r—Tfx 41 —Jx—1 @(\/)ﬁ—l)2 > x—1(Va+1-1)
& (Varl-1)(Varl-1-Va=1)=0 (1)

Do x>1nén (1) & Vx+1-1-Vx-120 Jx+121+/x-1 & x+12x+2Jx -1 & Jx -1 S%@xﬁ%.

Két luan diéu kién x > 1thu duoc nghiém S = {1;%} .

Bai ton 111. Giai bt phuong trinh x? +4x+3 +15x <3\[x(x+1) + 5/x(x +3) (xeR).
Loi gidi.
N x20
bicu kién
Lc <-3

e X¢ét x>0 thu duogc

Vx+1a/x+3+15x < 3Jxx+1+5Vx/x+3 & x+1(ﬁ—3«/§)<5«/§(m—3\/;)

{x+1>25x

x+3<9x

<:>(\/x+1—5\/;)(\/x+3—3\/;)<0<:> <:>L<x<E
x+1<25x 24 8
x+3>9x

Két hop diéu kién thu duoc % <x< % .

e X¢ét x <—3thu duoc
J=x—1af=x =3 +15x < 3/—xA—x =1 + 5J=x /-x -3
= \/—x—l(\/—x—3 —3\/;) <5\/§(M—3J§)

{—x —1>-25x

<:>(\/—x—1—5\/3)(\/—x—3—3\/§)<0<:> XT3y <:>i<x<E

—x—-1<-25x 24 8
—x—-3>-9x

Két luan tap nghiém cta bit phuong trinh 13 i <x< % .

Bai todn 112. Giai bit phuong trinh 1++vx? —x +v/x—1<3x+2vx (xeR).

Loi gii. ,

biéu kién x >1. Bat phuong trinh da cho twong duong véi
Veafx—T-x=1<3x+2dx ~ T Va1 (Vx -1) < (Vx=1)(3vx +1)
& (Vr-1)(3Vx +1-vx=1)20 (¥)

Do x>1nén (*) &3V +12Vx—1 & 9x+6Jx +12x -1 dx+3Jx+120 (1).
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Bét phuong trinh (1) nghiém diing v6i x > 1nén suy ra nghiém ciia bai toan 1a x>1.
Bai toan 113. Gidi phuong trinh x+v/2x* +x—3+2=2xv/2x—1++/x+3 (x € R) .
Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi

XNV2x—=1Ax+3+2=2x/2x-1+~+x+3
<:>x\/2x—1(\/x+3—2):\/x+3—2

& (Var3-2)(x2x-1-1)=0

x+3=4 x=1 x=1
T (2x-1) =17 | (x=1) (26 +x41) =0 |26 +x41=0 (=)

Phuong trinh (*) vo nghiém do x > % (hodc A <0). Két luan nghiém S ={1}.

Bai todn 114. Giai phuong trinh /x+8 +8/x+2013 = \[(x+8)(x+2013) +8 (xeR).
Loi gidi.
biéu kién x > —8. Phuong trinh da cho twong duong véi
Jx+8-8=+/x+8/x+2013 —8/x+2013 <:>\/x+8—8=\/x+2013(\/x+8—8)

Jr+8=8 56
& (Vxr8-8)(Va+2013-1)=0 X c{x
Jx+2013=1 |x=-2012

Déi chiéu diéu kién di dén phuong trinh da cho c6 nghiém duy nhéat x = 56.

Bai todn 115. Gidi phuong trinh 2vx* +x° +1+1=vx> + x+1+2Vx* —x+1 (xeR).
Loi giii,
1Y 3 1Y 3
Vi x2+x+1:(x+5j +Z>0,Vxe]R va xz—x—i-l:(x—Ej +Z>0 nén ta c¢6 diéu kién xeR.
Phuong trinh da cho tr¢ thanh
2\/x2+x+1.\/x2—x+1+1:\/x2+x+1+2\/x2—x+1

@2\/)62+x+1.\/x2—x+l—2\/x2—x+l =\/x2+x+1—1

©2x/x2—x+l(\/x2+x+1—l):\/x2 +x+1—1<:>(\/x2+x+l—l)(2 e —x+1—l):0

- Vxi+x+1=1 X +x=0 x(x+1)=0
< o ) = xe{-1,0}
Wxt—x+l=1 [4X—4x+3=0 |(2x-1) =-2

Két luan phuong trinh d cho ¢6 hai nghiém x=—1;x=0.

Bai toan 116. Giai phuong trinh 2vx” +9x +8 +x = 2vx+ 1 +x+/8 + x (xeR).
Loi gidi.
biéu kién x > —1. Phuong trinh da cho twong duong véi
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2Jx+8/x+1-2Jx+1=x/8+x —x
& Wl (Vr+8-1)=x(Vx+8-1) e (Vr+8-1)(2Vx+1-x)=0

x+8=1

Jx+8=1 -0 x=—7
= = X2 =
Wx+l=x { x=2+22

x’—4x-4=0
Két hop diéu kién ta thu dugc nghiém x =2+ 2\/5 .

Bai toan 117. Giai bat phuong trinh x ++v/x—1 <+/x* =3x+2 +x/x -2 (x € R).
Loi gidi. ’
biéu kién x > 2. Bat phuong trinh da cho twong duong véi
x4+ x—1<Vx—1/x=2+xdx -2 & x—x/x -2 <Jx—1/x-2-/x-1

@x(l—Jx—z)s\/x—l(\/x—z—1)@(M—1)(Jﬁ+x)zo (%)

Nhan thiy vx—1+x>0,Vx>2 nén (*) & x-221<x-221< x23.
Viy bét phuong trinh dd cho ¢6 nghiém x >3.

Bai todn 118. Giai phuong trinh v/x+3 + 2xvx +1 = 2x +~/x* +4x+3 (xeR).
Loi gidi.

Diéu kién x>-1.

Phuong trinh da cho twong duong véi

2xx+1-2x =Jx +1/x+3 -Jx+3 @2x(\/ﬁ—1)=ﬁ(\/ﬁ—1)
2X=m® {xZO

4x° —x-3=0<=xe{0;1
Vx+1=1
+ —_—

c>(2x—ﬁ)(x/ﬁ—1)=0<:{

x+1=1
Vay phuong trinh da cho ¢6 hai nghiém la x=0;x=1.
Bai toan 119. Giai phuong trinh /x+1—x+2 + “f 1 (xeR).
x+

Loi gidi.
bicu kién x > —1. Phuong trinh da cho twong duong voi

\/ﬁ—u\/E—M:O@m(\/ﬁ—l)+\/x+2(l—\/x+l):0

Vx+1=vx+2 Ox=1
<:>(\/x+1—\/x+2)(\/x+1—1)20<:>{\/x_;:1 + @Lﬂzljx:o

Vay phuong trinh dd cho ¢6 nghiém duy nhit x=0.

Bai todn 120. Giai phuong trinh xvx+1++v/x" —x+1=x+Vx’ +1 (xeR).
Loi gidi.

biéu kién x>-1.

Phuong trinh da cho twong duong voi
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x\/: x—x/:\/x —x+1—\/x —x+1<:>x(\/_ =/x —x+1(\/m-1)

@(x—\/mx\/ﬁ—l)_o@{x Xl {i —x+1<:>{x:1)

x+1—1 X=
+

Két hop diéu kién ta thu duwoc nghiém x=0;x=1.

Bai toan 121. Giai phuong trinh xv/x> + x+1++/x? —x+1 = x+~/x* +x2 +1 (xeR).
Loi gidi.
- 1Y 3 o 1\ 3 T
Vix +x+1= x+5 +Z>0,Vxe]R vax —x+1= X_E +Z>0 nén ta c6 diéu kién xeR.
Phuong trinh da cho tr¢ thanh

x\/x2+x+l—x:\/x2—x+l\/x2+x+1—\/x2—x+l
@x(\/x +x+1 ) \/x —x+1(\/x +x+1—1) (\/x2+x+1—1)(\/x2—x+l—x)

2 1=1
[\/x2+x+1—1 rorr c>[x(erl):O

x>0

= Py
Vi —x+1=x 2
X

Vay phuong trinh dé bai co ba nghiém ké trén.

Bai toan 122. Giai phuong trinh vx+3 +2xv/2x+1 =2x+/2x> +7x+3 (xeR).

Loi gidi.

e <:>xe{—1;0;1}
—x+1=x’

A 1 .
biéu kién x > 5 Phuong trinh da cho tuong duong voi

Jx43 = 2x=2x+1~/x+3 = 2xV2x+1 = Jx +3 —2x=x/2x+1(\/x+3 —2x)
>0
Nx+3=2x {x
=

4x* —x-3=0=xe{0;1
NV2x+1=1 { }
2x+1=1

@(x/ﬁ—2x)(\/2x+l—l)=0<:{

boi chiéu voi dicu kién ta ¢6 hai nghiém x=0;x=1.

+2x\/2x =2++/2x% +5x— (XGR).

Bai toan 123. Giai phuong trinh
Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi

xX+3 2= J(x+3)(2x—1)-2x2x -1 o Yx+3—2x \/Zx—l(\/x+3—2x)

x/m:bc (1)
xN2x-1=1 (2)

@(M—Zx)(xx/bc—l—l):O@

Xét hai truong hop xay ra
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>0 >0
= (e * o x sSx=1.
4x* —x—-3=0 (x—1)(4x+3)=0

x>0 x>0
(2)®{x2(2x—1)—1:0©{(x—l)(2x2+x+l):0<:>x:1'

Két hop diéu kién thu duoc nghiém duy nhat x =1.

4x+2+x\/x+8:2x2+x+2 x+8
Vx+3 x+3
Loi gidi.

Piéu kién x > —3. Phuong trinh da cho tuong dwong véi

r+2 _2',x+§ =2x'+x—xJx+8 &
X+

x/x+3

@(2x+1—ﬁ)(x\/m-2)—0<:>{

Bai toan 124. Giai phuong trinh (xeR).

\/:?(2x+1—\/m>:x(2x+l—M)

2x+1=x+8 (1)
xx+3=2 (2)

Xét hai trudng hop
2x+120 >
. (1)@{ ) e 2 ox=1.
4x" +4x+1=x+8 4x* +3x-7=0
> (1 x>0 x>0 1
(2)= xz(x+3)_4=0<:> (x_l)(x+2)2:0<:>x_ |

Vay phuong trinh da cho c6 nghiém duy nhat x=1.

Bai toan 125. Giai phuong trinh x 1+l +l\/x+2 =1+, /x+g+3 (xeR).
X X b

Loi gidi.

-2<x<-1

x>0

Phuong trinh da cho twong duong voi

x‘/x—ﬂ—,fx—ﬂ.\/x+2 +l\/x+2—1=0c> ,/X—H(x—\/x+2)+M:O
x x x x x

S Vx+2-x x+l 1 =0 Vx+2=xv X—H:l
(Vr2-x) J
x

X

biéu kién {

Xét hai truong hop

x>0 x>0
vV Ix+2=x<o Sx=2
xX—x-2=0 x+1)(x—2):0
y o fxr_1_ x>0 @x_ﬁ—l
x ox x(x+1)=1 o2

Két hop diéu kién ta thu duoc nghiém x =2;x = ——.
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Bai toan 126. Giai phuong trinh 14+/x +35 + 6v/x +1 =84 +~/x” +36x +35 (xeR).
Loi gidi.
bicu kién x > —1. Phuong trinh da cho tuong duong véi

14/x+35 -84+ 6x+1 —x+1/x+35=0
<:>14(\/x+35—6)+ x+1(6—\/x+35)=

& (14-x+1)(Vx+35-6) = 0<:>|:\/m:14<:>{i:195

Vx+35=6

Déi chiéu diéu kién, két luan phuong trinh d cho ¢6 hai nghiém x =1;x =195

Bai todn 127. Giai phuong trinh 23/x +x+3 = %+ xx+3 (xeR).
X

Léi gii.

biéu kién x > 0. Phuong trinh da cho twong duong véi

2—xx+—x+ <:>ix— =(x— X+
z(—ﬁ_J—zﬁ &( 1)=(x-1)vx+3

<:>(x—1)(2—x/x2+3x)20<:>{x:1 < xe{l;—4}

x*+3x-4=0
Két hop diéu kién ta thu duoc nghiém duy nhat x=1.

Nhdn xét.
T héng qua cdc bai toan dang ddc trung thir 5 (tir 94 dén 126), nhiéu ban doc chdc chdn di hinh dung dwoc phiwong
cach sw dung dong nhdt thuc

au+bv=ab+uv < au—uv+bv—ab :0<:>u(a—v)+b(v—a) =0 (u—b)(v—a) =0 [*]
Trén thiee té, doi véi cdc phirong trinh, bt phirong trinh chira cin thwc ddc biét voi cac bai co hinh thuc phirc tap,
viéc nhdn biét cac bién a,b,u,v t6 ra khd khé khdn, tham xung la can c6 "kinh nghiém, tinh té". Nhung cdc ban
dirng ban tam nhiéu, vi dang 4 va dang 5 thong thuong chuyen doi dwoc cho nhau, ngodi cdch phan tich nhan tir

ddc biét nhur trén ching ta hodn toan cé thé sir dung phép bién déi twong dwong, ning iy thira gan giii. Dau hiéu
dé nhan biét dang 4 va dang 5 ¢6 sw trong dong véi nhau

Voi dang 4: \/f i\/g :\/h +\/k VOi f ( ) h(x).k(x).

Voidang 5: au+bv=ab+uv co su dac biét aubv=abuv.

So di phép phan tich [*] la duy nhdt nén cé thé ghép bat ky hai trong bon biéu thirc véi nhau, yéu cau la c6 z‘oz thiéu
mot bleu thirc chung. Noi chung hai dang toan trén chi can dé y mot chit la sé thu dwoc 101 gidi hét sirc ngdn gon,
chi can sir dung kién thirc khéng vuot qud 16p 9 THCS. Ngodi ra qud trinh tao ldp bai todn ciing kha don gian, chi
can thay thé boi cdc biéu thire, da thire, phdn thirc phirc tap sé thu dwoc nhiéu bai todn thii vi !

Moi quy ddc gia xét tiép cdc bai todn sau.

Bai toan 128. Giai phuong trinh vx* +3x +2vx+2 =2x+ /x+§+ 5 (xeR).
X
Loi gidi.

Diéu kién x> 0.
Phuong trinh da cho twong duong voi

i3 - B L o v [ (e Vi E) 2 (VA2 1) =0
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=4/ 2 2— — /2 =
<:>(x—x/x+2) x+3—2 =0 XENxE = X —x=2 0<:>xe{—1;1;2}.
X «/x+3=2\/; x+3=4x

Doi chicu diéu kién di dén nghiém x=Lx=2.

Bai toan 129. Giai phuong trinh 2, fﬁ—x—2 +42 = 88 2x X x (xeR).
x

Cxlx
Loi gidi.

Diéu kién 0 < x < 4. Phuong trinh da cho twong duong véi

2\/(4‘x)x(x+6) _8\/2)6(4\/;_)() :xﬁ—4ﬁ@2ﬁ(m_¥}xm_4ﬁ

@(x\/m—4ﬁ)(2,/4;x —szo@z 4-

L xvadx+6=402

Xét hai truong hop
4—x 0<x<4 O0<x<4
) =X, P 5 Sx=2.
X X :4(4—x) (x—2)(x +2x+8):0
0 <4 0<x<4
s xxt6=42o 2<x = 5 Sx=2.
X (x+6):32 (x—2)(x+4) =0

Két luan phuong trinh ¢6 nghiém duy nhat x =2

3 1
Bai toan 130. Giai phuong trinh vV3x> +10x+3 +4 =2 [x(x* +3x)+2, [+ — xeR).
p g N ( ) \/X 2 ( )

Loi gidi.

Diéu kién —% < x # 0. Phuong trinh da cho tuong duong voi

Nx+348x+1+4=2[x]Vx+3 PRIV v S e YN e B JON o SN c e

[ [
e a+3 (Va1 -2)) = 2“3x|+| o (Ve 2|x|)( x+3—ﬁ]20

X¢ét hai truong hop
o N3x+1=2Jx| < 4x? —3x—1:0<:>(x—1)(4x+1):O<:>x:1;x=—%.

[Vx+3=2e 432’ -4=0 (x-1)(x+2) =0 x=Lx=-2.

Ko « K A .« A *A 1
Dai chicu diéu kién ta thu dugc nghiém x = —Z;x =2.

2
Bai toan 131. Giai phuong trinh w —x/8+x+3Jx = 3, / 67+x (x € R) .
X

Loi gidi.
bicu kién x> 0.
Phuong trinh da cho twong duong véi
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‘/x+6)7(x+8 \/m+3\/; X\/m 0= 6”(@—%}”(%— 8+xj:0
@(\/?—x}( 8——j: \/7—XV x*+8x =3

6+x x20 2
=X <=
7 T —x—6=0" (x—l)(7x+6)=0

vV I +8x =3’ +8x-9=0 (x-1)(x+9) =0 xe{-91}.

boi chicu diéu kién ta c6 nghiém x=1.

2
Bai todn 132. Gidi phuong trinh [(3x+1)(x> +x+2) - 2x /2"*1 + 24" 1 =2/~ 2““;2 (xeR).
X — X— X—

Loi gidi.

v < x=1.

Diéu kién x > % . Phuong trinh da cho tuong duong voi
\/?))C—er /x +x+2 /3x+
2x—1 2x— 2x 1
2
Va2 +x+2|3x+1- \/3x+1——j
[ V2x - lj sz— [ J2x-1

2x 2
SV +x+2 ———— \/3x+1——j:o
( x/2x—1j[ 2x—1

Xét hai truong hop

o VxXP+x+2-—

2x
V2x—1

2x° +x2 +3x—2 =4x?

x>0
=0 VX +x+2~2x— —2x<:>{

0

x>0 x>0
= < x=1.
2x° =3x*+3x-2=0 (x—l)(2x2—x+2):0
o 3x+1- 2 =06x" —x— :2<:>6x2—x—5=0©x=1;x=—§.
V2x—1 6

Pbi chiéu diéu kién ta thu duoc nghiém x =1.

Bai toan 133. Giai bat phuong trinh \/4x3 “3xX° +12x-9+2>/x +3x+2 dx 3 (x € R).
X

Loi gidi.
A 4
biéu kién x> 3
Bét phuong trinh di cho tuong duong voi

Vax— m—Jx x 243 >2,/4x 2o+ (\/4x f (
@(\/4x—3—\/§)[ x(x2+3)—2}20<:> dx—4 x +3x-4

Vax=3++x’ Jx(x*+3) +2
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& 4(x=1) (¥ +x+4) 200 (x-1) | (2x+1) +15 20 xeR.

Vay bit phuong trinh di cho c6 nghiém x > g .

Bai todn 134. Giai bat phuong trinh \/5x3 +4x* +5x+4+3v2x < /10 +§ +3xV1+x7 (x € ]R) .
X

Loi gidi. ’

biéu kién x > 0. Bat phuong trinh da cho tuong duong véi

J(5x+4)(x+1) =3afTx +3¢20 - 206x+4)

X

o x2+1(\/5x+4—3x)+ 2x(3—lx/5x+4j£0
X

xz(x2+1)—2x 9x? —5x—4
<:>(x\/x2+ —\/Zx) Sxtr4-3x)<0< . >0
( ) xvVxl +1++2x Vix+4+3x

& x(x3 +x—2)()c—1)(9x+4)20<::>x(9x+4)(x—1)2 (x2 +x+2)20 (*)

D@ thay (*) nghiém dang v6i x > 0 nén bt phuong trinh ban déu c6 nghiém x> 0.

Bai todn 135. Giai bat phuong trinh \/(xz + 3)(3x +1) —\/x(x2 +3) +2=2./3 -1-l (xeR).
X

Loi gidi.

biéu kién x> 0.

Phuong trinh da cho twong duong voi

\/x2+3.\/3x+1—,/x(x2+3):2 /3xx+1—2@ x2+3(\/3x+1—\/;)=2(
Br+l=+x

X +3x=2

\/3x+1—\/;)
Jx

@(m—&)(\/ﬁ +3x2)=0©[

1 1
{3x+1:x xX=—— Y=
3 _
X +3x-4=0 (x—l)(x2+x+4)=0 x=1

Vay phuong trinh da cho c¢6 nghiém x=1.

Bai todn 136. Giai phuong trinh v/2x +1+3v4x” —2x+1=3++8x’ +1 (xeR).
Loi gid.
Diéu kién x> —% . Phuong trinh da cho tuong duong véi

3Jax? —2x+1-3=+4x" = 2x +1/2x +1—=~/2x +1

o 3(\/4x2 “2x+1 —1)=\/2x+1(\/4x2 ol —1)

J2xil=3
o (Vare —3)(\/4x2—2x+1—1)=0c> o
Vaxt—2x+1=1
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2x+1=9 2x =38 1
5 Rt = xeq0;,—:4
4x* —2x+1=1 2x(2x-1)=0 2

Két luan phuong trinh da cho ¢6 ba nghiém nhur trén.

Bai todn 137. Giai phuong trinh v4x? —1 +vx =v2x? —x +/2x+1 (xeR.
Loi gidi.
Diéu kién x> % . Phuong trinh da cho tuong duong voi

V2x —142x +14++/x = Vx2x -1 +42x +1

& V2x—1a2x +1-2x+1 =x2x -1 -/x

& V21 (vax-1-1)=x(V2x-1-1)

V2x+1=+/x x=-1
<:>(\/2x+1—\/;)(\/2x—1—1):Oc{ o c{

x=1

Két hop diéu kién ta c6 nghiém x=1.

Bai to4n 138. Gii phuong trinh vx* —2x-8 =v/x* ~2x—6+/x-5-vx-3  (xeR).
Loi gid.
bicu kién x > 5. Phuong trinh da cho twong duong vdi

Vx?=2x—=8 ++/x=3 =vJx*=2x—-6+~x—-5

o x? —2x—8+x—3+2\/(x2 —2x—8)(x—3) =x’ —2)6—6+x—5+2\/(x2 —2x—6)(x—5)

o x? x4+ 2% —5x? —2x 424 = x? —x 114 2+/x> = 7x> + 4x + 30
<:>\/x3—5x2—2x+24 :\/)c3 —7x*+4x+30
S5 - 2x+24=x"-TxX* +4x+30 = 2x* +6x+6=0 (1)

D@ thay phuong trinh (1) vo nghiém vi A =—12 <0 . Két ludn phuong trinh dé bai vo nghiém.

Bai toan 139. Giai phuong trinh Vx —1++x* =5x+6 =v/x -2 ++/x* —4x+3 (xeR.
Loi gid.
bicu kién x > 3. Phuong trinh da cho twong duong vdi

Vi—T1+x-24x=3=vx-2+Jx-14x-3
c>\/x—3(\/x—2—\/x—1)=\/x—2—\/x—1

Vx—2=+/x-1 Ox=1
Jx-3=1 Q{x=4

=x=4

<:>(\/x—2—\/x—1)(\/x—3—1)=0<:{

bai chicu diéu kién ta c6 nghiém x=4.

Bai toan 140. Giai phuong trinh Jx +\/x3 -1= \/x2 +x+1 +\/x(x—l) (x € ]@
Loi gidi.

bicu kién x >1.

Phuong trinh da cho twong duong véi
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\/E.\/x2+x+l—\/x2+x+1=\/;.\/;—\/;
SV +x 1 (Ve-1-1)=x(Vx-1-1)
Jx-1=1 x=2
<:>( )(\/x +x+1 \/_) { { S x=2

X x+l=+x X +1=0
Viy phuong trinh d4 cho ¢6 nghiém duy nhat x=2.

Bai todn 141. Gidi phuong trinh Vx +,[2x +~+1=V2C +x+141  (xeR).
X

Loi gidi.
bicu kién x > 0. Phuong trinh da cho twong duong véi

Jx-1=A2c +xt1 - /@@&(&_g:qu)
<:>(\/2x2+x+1\/;)(J;l)_OQ{\/EszFH =\/;c{2x2+1=0©x 1

x =1 x=1

Két luan phuong trinh ban dau c6 nghiém duy nhat x =1,

Bai toan 142. Giai phuong trinh xv/3x + x> + 9x +3 +% N 2\/x(3x+ 1) (xeR.
X

Loi gidi.

bicu kién x > 0. Phuong trinh da cho twong duong véi

xVxT+33x+1 2\/x +3= 2\/x 3x+1 —%
X
o x2+3(x\/3x+1—2)= 2 (x 3x+1 2)

N
[ wBx+l=2 (1)

Q(xm_z)(m_i]: =2 (2)

x>0 x>0
1 =1.
° ()©{3x3+x2—4:0© (x—l)(3xz+4x+4):O<:”C
o (2)ex’+3x-4=0c(x-1)(¥+x+4)=0cx=1.

Két luan phuong trinh ban dau c6 nghiém duy nhat x=1.

4 2x+3

Bai todn 143. Giai phuong trinh v/x* +4x> +5x+6 + 7" +2x(x?+x+2)  (xeR).
X X

Loi gid.
bicu kién x > 0. Phuong trinh da cho twong duong véi

2/x+3 4
x x
SAxTFx+ (\/— 2\/7) (ﬁ—zﬁ)

\/(x+3)(x2 +x+2)—2\/x(x2 +x+2) =
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[\/ﬁ—zﬁ

a(m—zﬁ)(m—gjw@

x P +x+2=2
Xét cac kha nang sau xay ra

& Jx+3=2Jx o x+3=dx o x=1.
x>0 {x>0

)62()c2+x+2):4<:> (X—l)(x3+2x2+2x+4):0<:>x:1-

@ oxVxt+x+2 :2<:>{
Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.

Bai todn 144. Giai phuong trinh v3x* +3x% +x+1+6=3,/x(1+3x) +2,/1+l (xeR).
X

Loi gidi.
bicu kién x> 0.
Phuong trinh da cho twrong duong voi

\/(3x2+1)(x+1)—2\/g:31 [x(1+32%) -6
& x+1(M—%j=3[34/)€(1+3x2)—2}

@(m3\/;)(\/3x3+x2)—0©{m_3\/;

3x0+x=2

x+1=9x 8x =1 1
| = ) @xe{—;l}
3 +x=4 | (x=1)(3x*+3x+4)=0 8

Két luan phuong trinh ban dau c6 hai nghiém ké trén.

Bai toan 145. Giai phuong trinh vx* + x* +3x+3 +%=\/x3 +3+2 /1+l (xeR).
X X

Loi gid.
biéu kién x> 0.
Phuong trinh da cho twong duong voi

()c+1)(x3 +3) —Mz%/?—%

o x3+3(m_1)_i(m_l)©{M—1

X x'+3x =2
Xét cac truong hop
o Vx+l=lox+l=1ox=0.
. \/x4+3x=2©x4+3x—4:0<:>(x—1)(x3+x2+x+4):0 (1).
R rang x* +x* +x+4>0,Vx >0 nén (1) c6 duy nhat nghiém x=1.
Két luan phuong trinh d cho ¢6 duy nhit nghiém x =1.
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Bai tap twong tu. )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

Lo Jx(x+3)—x—-2Jx+3+2Jx =0.

2. Bx+ x3_1=\/x—1+\/x+1.
X
2
3. \/x+1+4/w=\/x+4+\/x+2.
x+1
4. x+2 +1—«/_+\/2+x

5 \/* x +7x+6 \/——\/XT

6. \2x +3x+1+3x\/§£3\/2x +x+3x% 43x.
. \/;+\/3x+2 \/3x+2+ =
x +1 X
8. \/2x +5x+3+x/_—\/2x+3+\/x2+x
9. —/x? +2x———\/x +5x+6

10. Jx 1/x =X+ Ax+3+
11, Nx+3+/x+ —\/x 7 \/x 7

x+3 x+1

12. J2x+142x— 1—\/" +2 \/x +2

2x+1 2x—1"

13. Bx—1++/x = 1/2" +11 T [2x +—
)C

14. 4/3x° +5x+1+\/2x—3<\/x+1+\/ 3x+2)(2x-3).
15. Vx? +5x+6 X=2+Vx+2=~+3+x.

16. \/— 2x —x+4>m+ 2x —x2+4
V V 3x+

17. NXP+7x+10 +37x =1 >3Vx* +4x—5+/2+x .
18. Jx(x+3) +4/x =2x+2Jx+3.

2
19, /—x+3+\/x +3x+4s\/x +3x+4 el

x+3 2x—1

20. 2Jx* +x =3Jx+1=4Jx -6.
2_
21.\/;+\/x+1>,/x+2—1+,/x—x+2.
X x+1
22 X +4x+3+2x° =x(\/x+3 +2\/x+1).

23, 632 +3x+2 +2x > 3xVx+1+4/x+2.
24, 63x> +3x +2x <3xx + 43+ x .
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—_— 2_
25 Jx+1 ‘/ Sl SR NER I

x+1

26. 2 +1+1f ‘f +— +1+4/ 1
X x+ X x X —

27. 6Jx +/x2 +4x+3—3\/x +3x > 20x+1.
2L N AL N S —\P.
X24+6x+5 Jx+1l Jx+5 X

29, Jx—1-T+x+ "*3"1*2 -2+

X

3
30, V3l 1+2\/;_\/3x +1 \/3x +1

31, Vx* +1 X _2x+3 >f+‘/x+——2

32X +x+1++2x— —\/ x+3+\/x _x+3.

24x+1 2x—1

3 —
33.\/; X oxXTR t3x—4 =Jx—1+Vx*+x+4.

34. J2x - ,fx FAx3 =x 1+ X' +x+5

35. \2x° +7x+3+2<\/3+x+2\/1+2x.

36. 3Wxl +Tx+12+6 <244+ x +9Jx +3.

37. JA—x+23-x 2 Vx* = Tx+12+42.

38. 20 + 2 +dx+2+6 <242+ x2 +32x+ 1.
39. 3Vx? +3x —4/x+3 -9/x +12> 0.

40. N+ 4 x+1+2 = +1+2Jx+1.

41. V2 +x +6 > 24x +3Vx* +1.

42, 2,J(3x% +2) (x +1) +12 <332+ 327 +8x+1.

43, Jx+3+13Jx+5<13++/x* +8x+15.

44, Jx —1-3J +x+1+3=+/x—1.

45. 3 4652 —x—2+6=33x —1+2V2+x.

46. J(x+2)(x* +4) +3x - S3x(x +2) =2 +4.

47. 20 + X2 +5x+5+3V5x+2 =3/ +5+3/5x+ 2.

48. N2x' 4507 + 30+ 2+ 2414 3x > 2422 +x+ 1+ [(Bx +1) (2+x) .

49. \/x° +x2+2x+3\/§=3\/x2+x+2+x\/§.
50. Vx? +3x+2+8x > 2Vx? +x +4,[x(2+x).

51, x=x2 +10x+21 —Jx+7 + x/x+3.
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52. Vx* +23x+60 —33+x +21< 7420+ x .

53. x\3x> +4x+1+4>2x/1+3x + 21 +x.

54, x\N2+x +Vx+4>/x> +6x+8 +x.

55. Vx* +x7 +1+6x:3x\/x2 +x—i—1—i—2\/x2 —x+1.

56. 3Wx? +8x+7 +2x <61+ x +xJx+7.

57. 64+ x72x> +13x+21 =3x/3+x + 27 + 2x .

58. 2Ux* +3x+2 +5V6—x < 2J-x* +5x+6 +5/2 + x .
59. Vx? —x—6+3V5—x =3/x=3 +V/-x> +3x+10.
60. /x* +2x2 +3x+2 42> 2+ 1 +x2 +x+2.

61. x+2+2v2—x <2Jx+3 +V-x* —x+6.

62. 2x2+m=2x\/x2—x+l+xm.

63. 2x3/x+2 +1+3x > 2x+V3x> + 7x+2 .

64. 34320 +x—1 =% 3 o,
X
65. xBx il 25T B i 1ext542.
X
66.3+\/;+i:3 x+2+\/x2+2x.
Jx
67.4+\/x+é 4_2J’C+1 21X +3x.

68. Vx*+3x— x+\/2x+3—‘/2x+9+—.

69. 24x* +x +x+ :2x+

W'
2(x+1) 2V0x+1 x_+1
o

70. 1+ - =x

2
71. 6+3,/x 2% o x 42 /1+L.
x+1 1+ x

72. 3Jx+1+11Wx+2 =33 ++/x> +3x+2
73. \J2x* +11x +6x+5+—= 1+ +3,/x T+x+x7)

74.2,)(76° +1)(x+5) + 24 = xd/7x" +1+4 142
X

[7..2
75. \/(3x+%+lj(x+3)+%=M+2\/3+x.
X X X
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Bai todn 146. Giai phuong trinh J/x+1+Yx+2 =1+x” +3x+2 (reR.
Loi gidi.
Phuong trinh da cho twong duong véi

Yxrl-1=Yx+1x+2-Yx+2 @i/x+1—1=%/x+2(%/x+1—1)

. . ~ Ix+2=1 [x=-1
@(\/Eq)(\/ﬁ—l)_o@{m:l C{x:O

Pap s6 x=0;x=—1.

Bai todn 147. Giai phuong trinh Yx+1+x* = Yx + 3 +x (xeR.
Loi gidi.
Phuong trinh da cho twong duong véi

T 13 =45 -7 e YT (1-47) =35 (1-37)
1

3 3 3 %/;:1 X=
@(I—J;)(m—\/;):Oc{m:%c{ =>x=1

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.

Bai todn 148. Giai phuong trinh x+1++x =1+’ +x* (xeR.
Loi gii.
biéu kién x > 0. Phuong trinh da cho twong duong véi

Jx—1=4x + 2 —é/ﬁ@\/}—lzi/ﬁ(\/}—l)

\ Jx =1 x=1
@(&—1)(@—1%0@{%:1@&:0

Két luan phuong trinh d cho ¢6 nghiém x =1.

Bai todn 149. Giai phuong trinh g/(3x3 —x=1)(x+7) +2=0 +7x +2332° L (xeR.
X

Loi gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi

3 3x° —x—1
{/(3x —x—l)(x+7)—23 —

3_ J—
@13/M(\3/x2+7x—2)= Ix*+Tx -2
X

Ix?+7x =2
3_ —
<:>(\3/x2+7x—2)(3M—1]=O<:> PYER—

X 3—:1
X

=x*+Tx -2

Sx=-8x=1
3 —x—l=x

X +7x-8=0 |(x-1)(x+8)=0
{ = (x—=1)(3x* +3x+1)=0

Két luan phuong trinh da cho c6 hai nghiém x=-8;x=1.
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N . sy \ 3 3 2 —93 ; l
Bai toan 150. Giai phuong trinh 321x* +25x% +3x+5 + 4 23/x(3x+5) +2; [7x+ . (xeR).
Lo gidi.
Diéu kién x#0.
Phuong trinh da cho twong duong véi

P3x+57x* +1-23 7x+l = 243/x(3x+5) —4

X

@,3/7x+%[13/x(3x+5)—2}=2[,3/x(3x+5) 2}
o :,3/x(3x+5)—2}(3 7x+l—2J:0

0

X

0

_7x2—8x+1:O x—1 7x—1):
; ;1}.

Bai toan 151. Gidi phuong trinh x+1+2x* —x+1=23x-1+41  (xeR).
Loi gidi.
Phuong trinh da cho twong duong véi

Y1122 +13x* —x+1-23x> —x +1
o Yrtl-1=2¥ —x+l(\3/x+l—l)©(\3/x+1—1)(23 X —x+1—l):0

r/xﬂ—l {xﬂzl {x=0
=

352 +5x—-8=0 (x—l)(3x+8)=0 8_1_
o l:( _)( Oﬁxe{—§,7,l}
1
7

w | oo

Vay phuong trinh ban dau c¢6 ba nghiém, S = {—

f—
23xr—x+1=1 4x* —4x+3=0

Két luan phuong trinh da cho c6 nghiém duy nhat x=0.

Bai toan 152. Giai phuong trinh Yx+Bx-2+ {/x(3x—2) =-1 (x € ]@ .
Loi gidi. .
Phuong trinh da cho dua vé dang

3/;+1+M(3/;+1)=0<:>(%H)(MH):O

Y =-1 x=-1 x=-1
< < =
J3x=2=-1 3x-2=-1 le

Viy phuong trinh ban dau c6 hai nghiém x =—1;x = % .

Bai todn 153. Giai phuong trinh (/x+2 —1)2 + 2R 1= +1)(x+2)+1  (xeR).
Loi gidi.
Phuong trinh da cho twong duong véi
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J(x+2) = 2x+2+23x +1= (2 +1)(x+2)
=3 x+2(m—2)=dﬁ(m—z)

3 3 VX’ mzz
@(Mz)(mm)ﬂ’@{mzm

X+2=8 145 145
<, = Xx=06,x= X =
x —x—-1=0 2 2
Két luan phuong trinh ban dau c6 ba nghiém x = 6;x = 1+2\/§ X = 1_2\/5'

Bai todn 154. Giai phuong trinh 23/(2x+1)° = 3/(2x+1)(x*~4) +3x* =4 =2¢2x+1  (x<R).
Loi gidi.
Phuong trinh da cho twong duong voi

i/2x+1(2%/2x+1 _3i —4) =23 x+1-x*—4
— 2 _
o (2%/2x+1 _3i —4)(%/2x+1 -1)=0e [8(2“1) = 4

2x+1=1

2 _16x+12=0
@{; 0“ —x=8-213:x=8+213:x=0
xX=

Viy phuong trinh ban dau c6 ba cip nghiém x =8— 2\/5; x=8+213;x=0.

Bai toan 155. Giai phuong trinh

(i/xz+x+1—%/x2+3x+2)2+9:(\3/x2+3x+2—3)2+3\3/x2+x+1 (xeR).

Loi gidi.
bit 3/x” +x+1=a;3/x* +3x+2 = b, phuong trinh di cho tré thanh
(a=b) +9=(h-3) +3a = a* ~2ab+b*+9=b*~6b+9+3a
od —2ab:3a—6b<:>a(a—2b)=3(a—2b)<:>(a—3)(a—2b):O<:{a:zb
a:

_ —1+4/105 - ~1-4/105
2 T '

2

vV a=3x+x+1=3x"+x-26=0=x

Vv oa=2bo 3t +x+1=23x +3x+2 <:>x2+x+1=8(x2+3x+2)

—23+4/109 . —23-4/109
14 7 '

ST +23x+15=0= x=

14
L 1A . P . —-23++/109 —23-4/109 —-1++/105 —-1-+/105
Két luan phuong trinh ban dau c6 4 nghiém x = T (X = T (X = 5 (X = 5 .

Bai todn 156. Giai phuong trinh 33/(x* +1)" +43x+27 =3»* +1(x+27+12)  (xeR.

Loi gidi.
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bit 3/x* +1=a;3/x+27 =b, phuong trinh di cho try thanh
3’ +4b=a(b+12) < 3a’ —ab+4b-12a=0< a(3a—b)+4(b—3a)=0

< (a—4)(3a-b) 0@{61:4 & Vaal=4
a-— a-b)=

3a=b |3 +1=Yx+27
2)(6{—3\/7;3\/7;0;21—7}

x*+1=64 ¥’ =63
= 5 =
27(x +1):x+27 27x*=x=0

Két luan tap nghiém S = {—3ﬁ;3ﬁ; 0;%7}.

Bai todn 157. Gidi phuong trinh 23/(x+1)" +3%° —x+1 =2 +143x+1  (xeR.
Loi gidi.
bit x+1=u;/x* —x+1 =v, phuong trinh da cho tr¢ thanh

2u2+3v=2uv+3u<:>2u(u—v)=3(u—v)<:>(u—v)(2u—3):0<:>{u

2u=3
o u=veJx+l=x"-x+leox’-2x=0=x=0x=2.

° 2u:3<:>8(x+1):27<:>x:%.

Vay phuong trinh d& bai c¢6 cac nghiém x =0;x=2;x = % .

Bai tofin 158. Gidi phuong trinh 7x° 1+ 49" + 2 +7 4+ 236+~ = 2372 + +g/(x2 +7)(6x+1)  (xeR).
X X

Loi gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi

%/)c2 +7.3/7x3 +1—{/()c2 +7)(6x+1) =%(\3/7x3 + —\3/6x+1)

U x

o +T (%/7x3 +1 —2/6x+1) - %(%/7)8 +1 —2/6x+1)
X

*+7x=8
o3 j(\3/7x3+1—x3/6x+1):0<:>{x o

x’ +7—i
Ux 7% +1=6x+1
_(x—l)(x2+x+8)=0 { \/g \/g}
Rt <Sxeq01, ==, —
x(7x*-6)=0 77 N7

Két luan phuong trinh da cho co bon nghiém S = {O; 1 \/g; —\/g} .

Bai toan 159. Giai phuong trinh 3/(2x—1)(5x+3) - 23/x(2x-1) +2 = 542 (xeB®.

X
Loi gidi.
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Piéu kién x = 0. Phuong trinh di cho twong duong véi

Jx—1)(5x+3) - /5";3 =23fx(2x-1)-2

@%/5x+3(%/2x+1 -%jzzg/;(m_%j

sho 7 L\ 1325 ) =0 V2x* —x =1
(- g T

{2x2—x—120 {(x—l)(2x+l):0 1
= = Sx=——;x=1
S5x+3=8x 3x=3 2

. . ) ) 1
Két luan phuong trinh ban dau c6 hai nghiém x = —5; x=1.

7 7
Bai toan 160. Giai phuong trinh 3/7x° + x> +—+49 = 23/x(7x+1) +4 =23|x+ — xeR.
phuong \/ . Jx(Tx+1) {*t= (xR
Lo‘t gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi

3
i/(7)“_1)()62 +%j__2W:2H—4© 3 x(7x+1){3 x;7 _szz[H—2J

3/ 7, [3 (7x+1) 2} 0 x+lz=8 X -8x*+7=0
= X+—— X\ /x+1)— =0= X f—
X’ 7x* +x-8=0

7x*+x=8

(x—l)(x2—7x—7):0 7+ﬁ'x:7_ﬁ

8
Rt Sx=Lx=——;x=
7 2 2

(x—l)(7x+8)=0
§ _ T+NT77 - 777
2 ‘

Két luan phuong trinh da cho c6 cac nghiém x=1;x =— 5 0 X 5

2 — —
Bai todn 161. Gidi phuong trinh 1432 1~ 2L _apg4ah - L (zeB.
X X X

Loi gid.
bicu kién x # 0. Phuong trinh da cho twong duong véi

2_
Yor 1= . L - ,3/2—%—1 <:>\3/2x—1(3,/2—L2—1J: ;/2—%—1
X X X X

1 2 _
@(3/2—%—1](\3/2x—1—1)=0® 2 xz_lc{x e
X 2x=2

2x-1=1

Két luan tap nghiém S = {—l; 1} .

Bai to4n 162. Giai phuong trinh {/18x> —11x +1+3/81x* —1 —2:23/3’”1 (xeR).
x_

Loi gidi.
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70

Diéu kién x = % . Phuong trinh da cho tuong duong voi

Ox+1

Jox—132x-1+3Y9x—-13/9x+1 =23 +2

xX—

2
@%/9x—1(%/2x—1+i/9x+1)= (i/zx—1+%/9x+1)
J2x -1

Y18 —1lx+1=2
j(i/Zx—1+%/9x+1)_0@[ o

2
& 9x—-1-
( 2x-1

18x*=11x-7=0 7
= Sx=0x=——;x=1
1-2x=9x+1 18

N-2x =39x+1

Déi chiéu diéu kién ta thu duoc nghiém x = —%; x=1.

Bai todn 163. Giai phuong trinh 3[21x’ +iz+ 38 —23/3x° +5x +432x° —x* = 2§/14x2 _7x—Li2
X X

Loi gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi

2 2
i/3x +5.§/7x LN CC ) NER N NN T SR SO R
X X X X
<:>i/3x+§£i/7x+l—2i/x_2]22\3/2x—1(3/7x+l—23/x_2J
X X X
@(s/3x+§—2%/2x—1J(3/7x+1—2%7J=0
X X

3x2+5:8x(2x—1) 13x2-8x-5=0 1
= : —
7x*+1=8x 7x* —8x+1=0 7 13

. o ) 1 5
Keét luan phuong trinh dé bai c6 cac nghiém x=1;x = 7;x =——,

Bai toan 164. Giai phuong trinh J/9x* —4 + 7 22 = 2i/3x _12 + §/3 o2 (xeR.
X —X

Loi gidi.

Diéu kién x ¢{0;1} . Phuong trinh da cho tuong duong véi

3x-2 3x+2 2
3x-21/3 +2—2</ :i/ -
* * x—1 X %/;,\3/x—1

@%/3x—2(3/3x+2—T2_1j:%(m_72—1j

Jx(3x-2) =1
Y(Bx+2)(x-1)=2
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3x-2)=1 2 _ox—1= ~1)(3x+1)=0
C{x(x ) SC{?)X 2x-l Oc{(x )Gx+1) :xe{—g;—é;lﬁ}

(3x+2)(x-1)= 3x’-x-10=0 | (x-2)(3x+5)=0

Dbi chiéu diéu kién thu duoc tip nghiém 13 S = {—g; —%; 2} .

Bai toan 165. Gidi phwong trinh 3/x” +7x +2§/L2+Z —i/1+7x+z+49 =2 (xeR.
x*ox x

Loi gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi

X +7x—i/1+7x+1+49+2i/i2+1—2=0
X X X
<:>\3/x+7.%/;—\3/x+7.§/l+7+2i/iz+z—2=0
X X X

& 3x+7(%/;_i/;j+%(i/;_%/_J:O

/ Jx? +7x =2
<:>(%/x+7—3ij %/;—3l+7 =0 *
x * Ix? =37x+1
X +7x-8=0 7+\/§ 7—\/5
P = xes-8;1; ;

x> =Tx=1=0 2 72

7+\/§_7—\/§}

=

Két luan phuong trinh ¢6 tap nghiém x e {—8;1; 5 5

Bai toan 166. Giai phuong trinh i/zx2 +2x+1+l +33x+2=Rx+1 +§/6x2 +4x+3+% (xeR).
X X

Loi gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi

Joen (ot )57 == e 22

o 2x+l(%/x+1—i/3x+2)=%/x+1—%/3x+2
X

1
>x=—=

x+1=3x+2 oy
~
23" —x+1=0 2

@(%/xﬂ—%/3x+2)(;/2x+1—1j=0@ 1
X 2x+—=1

X

Viy phuong trinh c6 duy nhét nghiém x = —% .

Bai todn 167. Giai phuong trinh 3/2x” +6x P S 3/2x 6 (xeR.
,3/x(2x—1) 2x-1

Loi gidi.
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Diéu kién x ¢ {0;%} . Phuong trinh da cho tuong duong véi

Yrrreil—d 2o, 2 5y
2x-1 {/x(2x—1)

()
P2x+63/x=2

S () S Ay
x(x+3)=4  |(x-1)(x+4)=0 L
<:{ <:{ (2 . :xe{ 4; 2,1}

x(2x—1):1 (x 1) 1)=0

X
Két luan phuong trinh d cho ¢ ba nghiém, S = {—4' —l'l} .

2 2
Bai todn 168. Gidi phuong trinh 3/ + 2x+ +2 + /6" = PB(xP+2x)+20 +4  (xeR).
X
Loi gidi.

Piéu kién x = 0. Phuong trinh di cho twong dwong véi

; (x+2)(x+§j —33x(x+2) =2x2 +4 62

o o 2 (-2 Y (2
o (v e 20

x+2=2x X
= 2 =
;

2
e xe{-112}

2 _

x+—=3x
X

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai todn 169. Gidi phuong trinh % +3x + 332 + x+9+> =3 +4x+ 1+ 43 (x<R).
X

Loi gidi.
bicu kién x # 0. Phuong trinh da cho twong duong véi

Q/xz+3x—%/3)62+4x+1+‘3/3x2+x+9+§—\3/x2+3 =0
X

(- M)-i/:(f ) =0

3
+3=x+—
@(\3/x+ —3/x+—j(f Y3x+1 ) ~ x x < 1
x=3x+1 2
Ddi chiéu diéu kién ta thu dugc hai nghi¢m nhu trén.
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12
Bai toan 170. Giai phuong trinh 4x* + 6x +i/5x2 “3x—=420 =322 +8 4310 +9x-9  (xeR).
X

Loi gidi.
bicu kién x#0.
Phuong trinh da cho twong duong véi

Yax* +6x -310x +9x—9+i/5x2 32 002 1820
X

o3 2x+3(%/§—%/5x—3)+3/x+;(%/5x—3 —%/5):0
- m_g/ﬁgj(@_m):o

o X< x < o xe{-41}
| 2x=5x-3 3x=3

Déi chiéu diéu kién ta thu dugc hai nghiém nhu trén.

2x+3:x+i )c+3=i {x2+3x—4=0

x=1

i/x2+2x+12+6 Jri/(2x2 +1)(x+6)

Bai toan 171. Giai phuong trinh al =1 (xeR).
i/2x3 +12x+x+é +3x* +8x+12
X
Loi gidi.
biéu kién x¢0;§/2x3 +12x+x+é +3x2 +8x+12 #0.
X

Phuong trinh da cho twong duong véi

i/x2 +2x+2+6—\3/x2 +8x+12 +{/(2x2 +1)(x+6) :i/zx3 +12x+x+9
X

X

= (x+2)(x+§j _W:i/(zxz +1)(x+gj —{/(sz +1)(x+6)

X

= x+§(\3/x+2—3/2x2 +1)=3/2x2 +1(3 x+§—\3/x+6J
V" x V" x

Q(M_M)(i/@_m]:o

A2
x+2=2x"+1 2%’ —x—1=0 { 1}
Rt S xesl;——»¢.
x=1 2

= 6
X+—=x+6
X

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

X X2 X

Bai todn 172. Giai phuong trinh §/2x2 G SOE N N s P (R S S (reR).
Loi gidi.

bicu kién x#0.

Phuong trinh da cho twong duong voi
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74

§/1+l
X

x=1

2% —x* —1=

<~

=
0

(i/zxz—%—i/;

‘3/1+l—\3/x2+1](3 2x°
X

Ty S
ot

|

LN

j=O<:>
X
x=1

x=1)(2%" +x+1)=0

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.

3 1 / 1
Bai toan 173. Giai phuong trinh 3/6x————+2+3|x 3x2+1)=3x+1+3/6x —x——
P € \/ x x* ( ) X

Loi gidi.

Piéu kién x = 0. Phuong trinh di cho twong dwong véi

3 1 1
36X — = ——+2 —3x+1-3/6x —x——+3x(3x* +1) =0
\/)C . xz X X X . )C( X )

@i/3+l(i/2x—l—%/;
X X

3/3+l ~3x* +1
X

3% —2x-1=0
=

_x2 =1

=

Vay phuong trinh ban dau c¢6 hai nghiém nhu trén.

Bai toan 174. Giai phuong trinh /15x* —x—6 +2i/3—1 —i/le—é+l = 2§/3—g
X X

Loi gidi.

(x—1)(3x* +3x+1)=0
xe{-L1}

0

LR
X

2x2—l:
x

S x=1

(xe]R).

]-M[@—%Jzo
==

3+l=3x2+1

X
1

2x——=x

X

o xe{-L1}

Diéu kién x # 0. Phuong trinh di cho twong duong véi

. (xe]R).

J15x° —x—6—i/10x—2+1 —2§/3—3+2
X

<:>3/5x+3(3/3x—2—i/gj
Cean

2x=-5

JS5x+3 _ 2

=
x
[5x+3=3x-2
& 1 &
3x-2=2——
X

3x+—

X
2

I

1

3

N |

S xed—
-4 {
X

=
(M—Ejzo

1
3

0

.
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Két luan phuong trinh da cho c6 ba nghiém, S = {—%;%;1} .

.‘3' —
Bai toan 175. Giai phuong trinh 3/2)c3 — X +14x-T+2=xx* +7 +M (XER).
X
Loi gidi.
bicu kién x # 0. Phuong trinh da cho twong duong véi
3 J—
Vor - a7 -xile 7 -2 5 g
X
<:>3x2+7(\3/2x—1—x)—g(\3/2x—1—x)=0
X
@(\S/x2+7—gj({’ﬂx—l—x):o
X
2 8 5 3
X +T== {x +7x'-8=0 (1)
S X e
SR X =2x+1=0  (2)
Xét cac truong hop
o Péyringnéu x<0=x’+7x’=x’(x’+7)<0, khi d6 (1) v nghi¢m.
x=1

Xet trudng hop x>0 thi (1)®(x—1)(x4+x3+7x2+7“8)=0®{ X 4T 4 Tx48=0 (3)
X X X X =

x*+x’+7x° +7x+8>0,Vx >0 nén (3) vd nghiém. Ta thu duoc nghiém x=1.
—1+\/§_—1—\/§_1

2 7 2
—1+\/§.—1—\B,1}

2 2

o (2)<:>(x—1)(x2+x—1):0©xe{

Két luan phuong trinh ban dau c6 tap nghiém S = {

Nhdn xét.
DGi véi bai todn I 75, phwong trinh (1) ¢é thé xit Iy theo cdc phirong cdch khdc (sik dung tinh chat don diéu ham sé
hodc danh gia) nhu sau
1. Né:u x<1=xX"+7x* <8 va x>1=x" +7x° >8. Cad hai trwong hop (1) déu vé nghiém.
Neu x =1thi (1) nghiém dung, do do ta thu dwoc nghiem x=1.
2. Xét ham s6 f(x)zx5 +7x",xeR tacé f’(x)zS)c“+7)c2 >0,VxeR.

Suy ra ham sé lién tuc, dong bién. Phurong trinh (1) tré: thanh f(x) = f(l) < x=1.

Bai to4n 176. Gidi phuong trinh 3/x* —1+33x =3¢x* +x+1+I¥ —-x  (xeR).
Lo gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi
U =1-3Yx +x+1 :%/xz—1—3%@\3/x2+x+1(%/x—1—3):%/5(3 x-1-3)
Ix-1=3 x—1=27
& (=1-3) (Ve +ar1-3) =0 o) & x=28
It +x+1=3x X +x+1l=x

Két luan phuong trinh dé bai c6 duy nhat nghiém x =28 .
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Bai to4n 177. Gidi phuong trinh /9x” +9x—10 +M =(2x-1)33 2 2{3x*-2x  (xeR).
x

Ix
Loi gidi.

Diéu kién x # 0. Phuong trinh dé cho twong duong véi

/9x* +9x—10 - 23/3x> - 2x +M—(2x—1)3 34220

Ux x

& Px=2(Pr+s5-24x)- 2i‘/;(\/ x+5-23x)=0

NEoE —2g/;j(\3/3x+5 —2%/}):0

x(3x-2)=(2x-1)’ @[8x3—15x2 +8x—1=0

&
| 3x+5=28x x=1
(x=1)(8x* =7x+1)=0 7417 7-\17
Rt S xesl; ;
x=1 16 16
Pbi chiéu diéu kién ta thu duoc tip nghiém S = { 7+lg_’7 1\6/_}

Bai toan 178. Giai bt phuong trinh 3/5x3 —4x" +5x—4+3 /1—1 >3 /x+l > ,3/(5x —4)(x —1) (x € ]R) .
x x

Loi gidi.

bicu kién x=0.

Bat phuong trinh da cho twong duong véi

%/5x3—4x2+5x—4—$/(5x—4 x 1)+3,/1—l—3x+1>0
x

X

o fx- (\/ﬁ—\/T)—%(%c 1=3x 1) 0

@(Q/Sx———%j( \/ﬁ) 0

D@ thay rang x* +1-(x—1)=x> —x+2:(x—%j +%>0,Vxe]Rnén I +1>Yx-1 Vx> +1-3Yx-1>0.

Do d6 (1) tré thanh

1 J5x% —4x -1
NeoYsx—4-——2>200 ——F———2>0
" - T

(5x2—4x—1)x20 xzl
= =
x#0 —Zﬁx<0

Két luan bat phuong trinh da cho c6 tap nghiém § = [—%; Oj U [1;+oo).
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2
Bai todn 179. Giai bat phuong trinh 38x* —6x” +4x—3 +1> 3 22x *l +3/8x* -10x+3  (xeR).

x —
Loi gid. ’
bicu kién 2x # 1. Bat phuong trinh da cho tuong duong véi

2
#8x3—6x2+4x—3—%/8x2—10x+32,3/22" +11—
x_

34x—3(\3/2x2+ —%/ﬁ)zi/l__(%/zszrl—M)
(JF \/2_](\/2x ~2x=1)20 (1)

(2x—1) +3

Nhan xét 2x2+1—(2x—1):2x2—2x+2=

3 —_—
%/4)6——— 1 \/8x 10x+3 - 1>

>0

>0,VxeR. Do do

Y2x-1 Pox-1
2x#1 x>1
T (2x-1)(8x* ~10x+2)20" “Il
(2x-1)(8x" 10w+ (2x Dx-1)(4x-1)20 |33
Két luan bét phuong trinh co tap nghiém S = [ ju [1, +oo

Bai todn 180. Gidi bét phuong trinh /x* +2x* + 2x+ 4 +3x+6 <J6x+3 +3[2x> + xtdt2 (xeR).
X

Loi gid. ’

bicu kién 2x # 1. Bat phuong trinh da cho tuong duong véi

U 20 120t 4 32 xid+ 2 <Y6xr3-ax 16
X
= x2+2(\3/x+2—3,/2+ljs 3 3x(\3/x+2—,3/2+l]
X X

@(\/72\/3_)[\/_2\/27%0

Xét cac truong hop xay ra
(x> -3x+2<0 | [(x=1)(x=2)<0

1
>2+— > 1<x<2
x+2_2+)C . >0 X 0<x<?
= < 0<x<Lle
x*=3x+220 (x=1)(x-2)20 ~ x<-1
2
¥ +2<24 x -1y
L X Ll x

Két luan bat phuong trinh da cho c6 tap nghiém S = (—oo; 1] U (0; 2] .
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. 1 1
Bai toan 181. Giai bat phuong trinh i/3x3 +14x+—5 +2i/1—— =335 -3x7 +5x-5 +23/1+i2 (xeR).
x x x

Loi gid.
bicu kién 2x # 1. Phuong trinh da cho twvong duong voi

3/3x3+14x+E—3/3x3—3x2+5x—5—2i/1+%+2i/1—l:0
x x x
33x2+5(‘3/x+§—3x—lj—i(‘3/x+§—3x—lJ:O
X Ix x
3 2 2 3 3
S|V +5—— || 3x+——~x-1|=0
Ux x

[ x(3x*+5)=8
5(32 +5) 3¢ +5x-8=0 8
Rt 3 = S Xxe —3;—5;1

x+—=x-1 3=—x
x

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai toan 182. Giai phuong trinh g/(.%—zx)(x2 +4) +§/2+% = i/xﬁ +i/6x+2—4x2 -6 (xeR).
X X X

Loi gidi.
biéu kién 2x # 1. Phuong trinh da cho twong duong véi

3/(3—2x)(x2 +4)—i/6x+2—4x2 —6+3

X

@33—2x(%/x2+4—3/2x+§J—3i(%/x2+4—32x+§J=0
X x X

x(3-2x)=1

< | /3- 2x——j AIx*+4 —‘3/2x+— =0 3

X' +4=2x+>

X

[2x? —3x+1=0 (x=1)(2x~1)=0 {1 }
= Rt S xeq—;l
X =2x*—4x-3=0 (x—l)(xz—x+3)=0 2

N|w
Q
=
+
SRS
I|

II

Két luan phuong trinh ban dau c6 hai nghiém ké trén.

Bai todn 183. Giai phuong trinh 2x +14/x+3 +x =/x/x+3+2x+1  (xeR).
Léi gidi.
biéu kién x > -3 . Phuong trinh da cho twong duong voi

Pox+1x+3-2x+1=Yxlx+3-x
Sax+1(Vxr3-1)=Yx (Va+3-1)

& (2x+1-3x)(Vx+3-1)=0

@{M—% {2x+1=x<:>{x:—l
Jx+3=1 x+3=1

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.
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Bai todn 184. Gidi phuong trinh {/x* +3x° —3x> —8x+3 +x+1=(x+1)J/x+3 +x’ —3x+1
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

Yt +3x° —3x> —8x+3—3x* —3x+1 =(x+1)Vx+3—(x+1)
& x’ =341 (V3 -1) = (x+1)(Vx+3-1)

5[ 3 _
<:>(\3/x3—3x+1—x—1)(\3/x+3—1)—0<:>{ ¥ 3xdl=adl

Ix+3=1

e {-2;0}

¥ =3x+1=x"+3x"+3x+1 3x* +6x=0

= = S X
x+3=1 x=-2

Két luan phuong trinh dé bai ¢ hai nghiém x=-2;x=0.

Bai toan 185. Tim nghiém duong cia phuong trinh

23 x* +3x+1 %/3)6—+

P3x* +56° +9x> +18x+5+2="2 1T (xeR).

Loi gid.
bicu kién x # 0. Phuong trinh da cho twong duong véi

2\/)6 +3x+1 %/3—4_ )

i/3x4 +5x° +9x* +18x+5—

=y +3x+1(\3/3x+5 ——jzx\3/3x+5 -2
X

@(\3/x3 +3x+1 —x)(\3/3x+5 —gjzo

X
3/.3 3 3 _ 1
X +3x+1=x X +3x+1=x X=——

= . = A - = 3
xY3x+5=2 3x"+5x° =8 3t 45 =8 (1)

Xet x>1=3x"+5x >8 va 0<x<1=3x" +5x’ <8, khi do (l)\{énghiém.
Néu x =1thi (1) nghiém dang. Vay phuong trinh da cho c¢6 duy nhat nghi¢m duong x=1.

Bai toan 186. Giai bat phuong trinh

(xe]R).

%/x5 +x*+2x° —1+3/2x2—5x+3 £3/2x4—3x3 +2x* —5x+3 +3/x3—1 (xe]R).

Lo gidi. ,
biéu kién x € R. Bat phuong trinh da cho tuong duong véi
s +xt 4200 =13 =1 <P2x* =33 4207 = 5x+3 =2 —5x+3

<:>%/x2+x+1(3/x3+x—1—3/x—1)£3/2x—3(\3/x3+x—1—\3/x—1)
(\/x +x+1-32x-3 )(\3/x +x— ) (1)
Dé yrang x> +x+1-(2x-3)=x"—x+4= (x——j +—>O Vxnéni/x’ +x+1>3/2x—

Do @6 (1) tré thanh x° +x-1<x-1< ¥’ <0< x<0.
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Két luan bat phuong trinh ¢6 nghiém x <0 .

Bai toan 187. Giai phuong trinh x+Vx+43/x’ +x+2 =xJx+4+Ix’+x+2  (xeR).
Loi gidi.
biéu kién x > —4. Phuong trinh da cho twong duong voi

\/x-|-—4.€/x3+x+2—3/x3 +x+2 =x\/m—x
NE +x+2(m—1):x(m—l)
@(m—l)(\3/x3+x+2—x):0

x+4=1 x=-3
= =
X Hx+2=x"

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

Bai todn 188. Giai phuong trinh Vxx+3+Bx+1=Bx+1Vx +¥x+3  (xeR).
Loi gid.
bicu kién x >0 . Phuong trinh da cho twong duong véi

xfx+3 -Ux+3 =Bx+1x=Px+1
&3 x+3(x/;—1)=\3/3x+1(\/;—1)
@(ﬁ—i/?»ﬁl)(\/;—l):o

{x+3:3x+1
=

x=1

S x=1

Bai todn 189. Giai phuong trinh x* +3x + {x =Jx +¥x+3  (xeR).

Loi gid.

bicu kién x >0 . Phuong trinh da cho twong duong véi
o Ya+3(x-1) = (¥x-1)
@(4r+3_y;)(y;_l):o@@:*:x@xz

Két luan phuong trinh dé bai c6 duy nhat nghiém x =1.

Bai todn 190. Giai phuong trinh 4/3x* + x* +x +3¢x =33 +x+1+Vx  (xeR).
Loi gidi.
bicu kién x >0 . Phuong trinh da cho twong duong véi
<‘/3x3+x2+x—3<*/3x2+x+1:&—34/}@\4/3x2+x+1(<‘/}—3)=<‘/}(<‘/§—3)
4[4 2 _ 4 2 —
Ux =3 x=

Déi chiéu diéu kién, két luan phuong trinh ban dau c6 duy nhit nghiém x =81.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN NGUYEN HAN; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN POI TUONG PUONG, NANG CAO LUY THUA (PHAN 4) 81

Bai todn 191. Gidi phuong trinh 42x° +4x> +3x+1+24x = x> + x +2{2x° +2x+1  (xeR),
Loi gidi.

Diéu kién x>0.

Phuong trinh da cho twong duong véi

Yoxd +ax> +3x+1-242x2 + 2x+1+2¢x -4 +x =0
o2 +2x+1 (\/ - 2) ( —2):0
(\/2x Fox4l— 4/?)( x+1-2)=0

\/2x $ox+1— <‘/_© 2% +x41=0
«4/x+ =2 x+1=16

Két luan phuong trinh ban dau c6 duy nhat nghiém.

= x=15

Bai todn 192. Giai phuong trinh {2x* +x* +2x+1+242x 1 =\2x+1+2{x* +1  (xeR).
Léi gidi.
Diéu kién x> —% :
Phuong trinh da cho twong duong véi
Yox* + 3 +2x+1-24x +1+242x +1-2x+1=0.

c>4x3+1(\4/2x+1—2)—\4/2x+1(\4/2x+1—2)
@(\4/ o \/2x+l)(\/2x+l 2)=0

@[f+1:2x+1©{x(x2—2):0<:>x€{ \/_\/_o}

2x+1=16 2x =15

Dbi chiéu diéu kién ta thu duoc nghiém S = {1?5;\/5 : o} .

Bai todn 193. Giai phuong trinh 2x° +2x° - x> + x+2 +x={2x* ~x+2+x¥x+1 (xeR).
Loi gidi.

2x' —x+220

x2-1

Phuong trinh da cho twong duong voi

biéu kién {

Yox* +2x° - +x+2 - 2xt —x+2 =x¥fx +1-
4 2x4—x+2(\4/x+1—1)=x(x4/x+1—1)
@(\4/2)64—x+2—x)(\4/x+l—l):0

x>0
o \4/2x4—x+2:x<::> . 520
X —x+2=

Yx+1=1

x=0
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x20

4

Xét hé
x'—x+2=0

2 2 2
Ax'—4x+8  4x' —4x? +1+4x? —4x+1+6 (20 —1) +(2x=1)"+6
14 4 r 4
Do d6 hé trén vo nghi¢m. Két luan phuong trinh da cho c6 nghiém duy nhat x =0

4
Bai toan 194. Giai phuong trinh V/4x* —1 +£ =4 /2+l + ‘4f6—§ (xeR).
X X X

Loi gidi.

Pé yrang x* —x+2=

>0,VxeR.

g 1
biéu kién XZE'

Phuong trinh da cho twong duong voi
4
\4/4x2—1—4,/6—§:4,/2+l—£
X x AJx
< Y2x-1 \4/2x+1—‘{/§ _ 1 \4/2x+1—‘{/§
x| #x X

(g -

Xét cac truong hop sau

x(2x+1)=3 2x*+x-3=0

Déi chiéu diéu kién ta thu duoc nghiém x=1.

|:x(2x—1)=1©{2x2—x—1:0© {1 1 3}
xeql;——;—=¢.

Bai toan 195. Giai phuong trinh

(1/x5+2x4+x3+4x2+2 +(‘/3x2+2x :(‘/3x3+2x2+3x+2 +(‘/x4+2x3+2x (xe]R).

L&:igitii.

biéu kién x > 0. Phuong trinh da cho tuong duong véi
(‘/x5 +2x X +4xP+2 —(‘/3x3 +2x% +3x+2 =‘\‘/x4 +2x° +2x —‘\‘/3962 +2x
<:>(‘/x2+1((‘/x3+2x2+2—x4/3x+2):i‘/;(\4/x3+2x2+2—x4/3x+2)
<:>(\4/x2+1—(‘/;)(\4/x3+2x2+2—\4/3x+2)=0

@[\4/)6% —4x {xz—x-i-l:O (1)

=
Y +2+2=4Bx+2  [¥+2x7-3x=0 (2)

Xét cac truong hop xay ra
2
e (e (x—%j = —% <0 (V6 nghiém).

o (2)ex(x+2x-3)=0exe{-3:0:1}.

Dai chiu diéu kién ta c6 hai nghi¢ém x=0;x=1.
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Bai to4n 196. Gidi phuong trinh x* —1+2¢x+1=24x* +x+1+¢¥* -1 (xeR).

Lai gidi.

bicu kién x >1. Phuong trinh da cho twong duong véi
I 1= -1 =24 + x+1-24x +1
\4/x—1(\4/x2+x+ —\4/x+1):2(\4/x2+x+ —\4/x+1)
@(\4/x—1—2)(\4/x2+x+1—\4/x+1):O

Yx-1=2 [x—1:16 {x:17
= = =
It +x+1=Yx+1 x=0

Két luan phuong trinh ban dau c6 nghiém duy nhit x =17 .

X Hx+l=x+1

Bai toan 197. Giai bt phuong trinh
P 4202 +8x-3+242—x < 2P +x+3 4437 +7x-2  (xeR).

Loi gidi.

PO | ; .
bicu kién 3 < x <2. Bat phuong trinh da cho turong duong véi

Y3 +2x7 +8x -3 Y3 +Tx -2 <24 +x+3-242—x
o4 3x_1(m_m)gz(m_m)
& (Br1-2)(¥r +x+3-42=x)<0 (1)
Nhan xét x> +x+3—(2—x)=x’ +2x+1=(x+1) 20 +x+3>42-x.

= 17
Y3x-1<2

Do d6 (l)c{ o
3x-1<16 xé?

. 2. a1
Két hop dicu kién ta c6 nghiém 3 <x<2.

Bai toan 198. Giai phuong trinh \4/x2+4x+1+4,/2+l =<‘/2x+1+4,/x+i+4 (xeR).
X X

Loi gid.
bicu kién x > 0. Phuong trinh da cho twong duong véi

\4/x2+4x+1—4‘/x+l+4 =\4/2x+1—4/2+l
X X

1 1
S +4x+1|1-— =42x+1(1——j
()25

o (\4/x2 Fax+ —\4/2x+1)(1—ij ~0
4x
Uxt+4x+1=%2x+1 {x2—2x20
= =
Yx=1

Két hop diéu kién ta thu duoc nghiém x=0;x=1;x=2.

< xe{0;1;2}
x=1
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" [ .4
Bai toan 199. Giai phuong trinh x¥Yx* +x+4 +1-4x+—+1=xx  (xeR).

X
Loi gidi.
bicu kién x > 0. Phuong trinh da cho twong duong véi

xIx*+x+4-—2 x+i+1+1—xi‘/;=0
V X

1
= 4x2+x+4(x——]+l—x(‘/;=0
ix

@(m_ﬂ j
{x2+x+4:x

=
xi‘/;:I

Két luan phuong trinh da cho c6 nghiém duy nhat x=1.

X
Rt S x=1
Lc =1

Bai toan 200. Giai phuong trinh \3/x+2+‘3/x+3 =32x+1+3 xX+3 (xeR).
x+2 2x+
Lo gidi.
Diéu kién (x+2)(2x+1) = 0. Phuong trinh da cho tuong duong véi
rro 3o el _\/x+3 \/x+3
2x+1 x+2
<:>\3/x+2—\3/2x+1=3x—+3(\3/x+2—\3/2x+1)
(2x+1)(x+2)
x+3 x+2=2x+1
& (rr2-atl) " -1|=0s :
(2x+1)(x+2) x+3=2x"+5x+2
x=-1 2+J6 246
Rt S xes—1; ;
2x* +4x-1=0 2 2
Két luan phuong trinh ban dau c6 ba nghiém ké trén.
Bai toan 201. Giai phuong trinh J/x+3 +3 Sx+2 =32x— 3x+1 (xeR).
x+3 2x—

Loi giai.
Diéu kién (x+3)(2x—1)# 0. Phuong trinh da cho twong dwong véi

- W_f’“z \/3)6+2 B = 2 (4 i)

(2x—1)(x+3

@(ﬁ—%&x—l)l} 3’6—”)—1}:0

(2x—1)(x+3

x+3=2x-1 x=4 “1+411 —1=-411
= 5 & 5 S xe ; ;4
3x+2=2x"+5x-3 2x°+2x-5=0 2 2

Ddi chiéu diéu kién, két luan phuong trinh ban dau c6 ba nghiém ké trén.
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Nhdn xét. o ) .
Quy doc gia co thé dé dang nhdn thay hai bai toan 200 va 201 gan co dang tuwong ty

V7 () + g (x) = Jh(x) +Jk(x) (D)

VI (x) =g (x) = Jh(x) =k (x) (ii)
1 () +3g () =4 (x) +4k(x)  (0)
(/f(x)+dg \/h + 1k (x (i)

trong dé cdc biéu thirc trong can xdc dinh, théa man diéu kién f( ) (x) =h (x).k(x) ().

Tuy nhién murc do kho da dwoc tang cuong

Yéu 16 dac biét (*) nay chinh la chia khéa dé giai bai todn. Ti uy nhién khac voi phép lity thira binh phwong, thao tdc
ldp phwong ddi véi bai todn cé 1€ da tré nén khé khin hon nhzeu va tdt nhién dé khéng phai la phirong dn toi uu,
liic nay viéc phéan tir nhdn tr phat huy tac dung. Trong mot sé tdi liéu tham khdo khdc, né diege mang tén" Phuong
phdp dwa vé phwong trinh dang tich", vé co ban van la thiee hién bién doi twong dwong, va ndng iy thira doi véi
cdac phwong trinh hé qua xudt hién. Luu y diéu kién can thirc c6 loi thé rat nhiéu trong viéc ldp ludn cho cdc truong
hop cua bat phiong trinh chira can. Ndm vitng cdc ky nang phdn tich da thirc thanh nhén tir ciia chirong trinh dai
s0 8, két hop kién thirc tong hop vé can thire sé givip cdc ban tw tin chién thing véi dang todn nay

Bai toan 202. Gii bat phuong trinh Jx+4 + 3/3" +41 >3x+ ‘3/3 +2 (xeR).
X+ X

Loi giii,
Diéu kién x(x+4) 0. Bat phuong trinh da cho twong duong véi

3r+4_%/;2i/3x+2 _i/3x+2
X

x+4

o frrd-Yaz; 3();2)@— Ix)

& (Pr+a- I){ 3“2) l}so (1)

(x+4

Pé yring x+4>x,VxeR=3/x+4-3x>0.Dodo (1) tro thanh

x>1
2
NEELRERPSPIGIE. S NPT PINEILE S Dy DI [ P
x(x+4) x(x+4) x(x+4) <

Két ludn bat phuong trinh da cho cé nghiém S = (—o0;—4) U[-2;0) U[L;+e0).

2 2
Bai todn 203. Giai bt phuong trinh Yx+1+ 3/ 1 <2y +21 (xeR).
X+ X+

Loi gidi.
bicu kién x = —1.
Bat phuong trinh da cho twong duong véi

2
\/XT \/xT \/5x+1 \/5x+120

X +2 x+1

2
AP +2-3Yx+1 —35)C—H(i/x2+2—\3/x+1)20

(x +2)(x+1)
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@(MM)LMLJZO 0

(x2 +2)(x+1)

2
D@ nhén thiy x* +2—(x+1)=(x—%j +%>O,Vxe]R:>x3/x2 +2 >3/x+1.Do d6 (1) tré thanh

- 5x%+1 S0 > 5x%+1
(x2+2)(x+1) a B (x2+2)(x+1)
i >3+\/B
4y ~1)(x* =3x-1 2
1 N [
X X
3_5/53 <1

Két luan bat phuong trinh d3 cho c6 nghiém nhu trén.

Bai toan 204. Giai phuong trinh 4/x + # I +g =Y2x+1+3 2x+ 2
x X+

Loi gidi.
biéu kién x > 0. Phuong trinh da cho tu’ong duong véi

$oei- \/—\/ JH_—o@m -,

(xe]R).

G (- 4)-0

®(4“2x+1_é/;)|:1_4i}zoc{zx“: @[xz lcxe{—l;l}

(2x+1)x 2x  +x=x+2 x* =1

Déi chiéu diéu kién ta thu dugc nghiém duy nhat x=1.

2 2
Bai todn 205. Giai phuong trinh 4/2x+1+ ,4/% — {3 x+ ,4/3";—”2 (xeR).
X+ —X

Loi gidi.

Diéu kién —% < x < 3. Phuong trinh da cho twong duong véi

2
4/2)C—+—</3T \/3)6 +x+2 \/3)6 +x+2:0

2x+1 3—x

2
< Y2x+ —\4/3—x—43x+—x+2)(\4/2x+1—\4/3—x)=0

(2x+1)(3-x

@(m—é/ﬁ)(l—4L)”2)]=o

(2x+1)(3—x
2x+1=3-x 3x=2 {2 1}
< & oSxes—L——
3x2 +x+2=-2x"+5x+3 5x°—4x-1=0 3 4
1

Déi chiéu diéu kién ta co nghiém S = {% 1; _Z} :
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2 2
Bai todn 206. Giai bét phuong trinh 4/2x—1 + ,4/3’6;—’(1*5 >32x+7 + ‘4/3’6;—"7*5 (xeR).
X — X+

Loi gidi.

A | R .
biéu kién x > 5 Bat phuong trinh da cho tuong duong véi

3x°+x+5 3x°+x+5
(‘/2x—1—(‘/2x+7+</ —i/ >0
x—1 2x+7

3x°+x+5
eﬂzx—l—é/zxw—4\/(2)6_1)(2“7) (é/zx—1—</2x+7)>o

<:>(4/2x—1—4‘/2x+7)(1—z{/(zji;é;iﬂj>0 (1)

D& thdy 2x—1<2x+7,Vx e R= {2x—1<4/2x+7 nén (1) tr& thanh

2
§/(23x 1;(’;”7) Sl 3 +x+5>ax° +12x—7
X — X+

Sx+1lx-12<0e -12<x<1

Két luan phuong trinh d cho ¢6 nghiém S = (%, lj .

3 3
Bai todn 207. Giai bt phuong trinh 4/x+3 + ,4/L’;+5 <{Bx—2+ ‘4/% (xeR).
X+ X—

Loi gidi.

Diéu kién x > % . Bit phuong trinh da cho tuong duong véi

3 3 3
\4/x+3—\4/3x—1+‘{/x +2x+5—4\1/x F2FS e Yfxa3-4Br—1- /(x;)z%sl)(é/xu—i/w—l)so
X+ X —

x+3 3x-2

x+3<3x-1

X +2x+5 _{2x24
(x+3)(3x-1) X +2x+5<3x> +8x-3
x+3>3x-1 = {2x£4

X 4+2x+5>3x" +8x—3

3
<:>(\4/x+3—\4/3x—1)(4L)HS)—IJZOQ

(x+3)(3x-1

X +2x+5
(x+3)(3x—1) B

x>2 x=2
X =3x*—6x+8<0 (x=1)(x+2)(x—4)<0 {2&34
= = =

x<2 x<2
x'=3x*—6x+8>0 (x—1)(x+2)(x—4)=0

Két hop diéu kién ta thu duoc nghiém S = (%;1} u[2:4].
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Bai tap twong tu.

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sé thuc

1.

9.

10.
11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

25.

26.
27.

1
Yn+23x + = =P+ x+23Ux> —x+1.
X

23/;+31—l=\3/x—1+2.
X

2
\3/2x+13/% =Ix+2+Ux+3.
x

Ux+1+43Yx+2 =1+3Yx* +3x+2.
Jdx—1+i/x- :i/x3 +8 +i/x3+8 :
x—1 4x -1

P +3N=—x-Yx—x* =1.
Yor—1-3 23 YA —3- /”3 .
2x-1 4x-3

2 2
AUx*+3 +i/x ;Lx+6 Zi/x +x1+6 +3x+1.

x +3 X+

3Yx+4+7Yx+6 =3+7Yx* +10x+24 .
21+ —x+1=Ux +1+2.
Y1+ + 2 +x+12143x 1.
P2x+1+4Yx 21+4302x% +x .

3x+2+§/ﬁ<M+§/ﬁ.
x+2 x+3
51+t rxr1=5+x -1,
Yx—2+3x =2 =x* 25 —2x+4 +1.
6x—2+3x +2x+4 <1+63x° -8
M+4M=l+4m.

%/x2+x+1+%/2x2—1 :H%/2x4+2x3 +x?—x—1.

Jx+9+20113/x+5=2011+3/x* +14x+45 .

Y rx +x+3+2x < +3 43242 +2x.
N7 +x+1997/6+x > /(17 +x) (6 +x) +1997 .

x+29-19923x+3 =1992 - 3f(x+29)(x+3).

Jx+2-200732x+1=2007—/2x* +5x+2 .

(Ra—1-1) +682—x >3 x4 241,

3R+ 8+ 807 +20+3 =33 (x +8)(x2 +2x+3) +8.

23x* +9x+8 +x=23/x+1+x3/8+x .
Ux+T+2xYx+1=2x+3Ux" +8x+7.
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2
28, Yxtl-Yxt2+32= =
x_
29. x3x+1+3\/x2—x+ :x+w3[x3+1'
30. %/4x3—3x2+28x—21+2>23/4-3+3/x3+7x_
X

31. x%/x2+x+1+3/x2—x+1 =x+3x+x>+1.
32, YTx+1+2x32x+1=2x+14x* +9x +1.

33, Y2x+1+334x2 —2x+1=3+3/8x +1.

34, Yx+3 L <2+ x+1+1.
X
3/
35. ﬂ+2xi/2x— = 2+,3/(x+7)(2x—1) )
X

36. x‘3/6+£+2\3/2x—1 < 3,/12x—g—2+2x.
X
37 3 fx +8x+7 oo +_ /—

38. 34x —1+\/;2\/2x —x+\/2x+1.
21> +10x+1  7x+1 \/3x+1
= +2x3 .

4x X

39. 2+ 3

4x

40. 143x+35+63x+1 =84+ x> +36x+35

41. x /5“ +2x3Bx— 2>3/15x———1+2x

1
42, 3(7x* +1)(3x+1) =3 x(7x* +1) +2=23[3+—.
{/(x+)(x+)g/x(x+)+ 3/+x
43, Y —1+yx? =5x+6 <Yx =2 +yx* —4x+3.

44, fx 430 —1=Ux +x+ 14 3fx(x-1).

45. x3f(x+7)(3x +5) +% 2x3/1+ 7 12325,

2(x+3) 3
46. 3M+2=2x§/2x+6 J2x46
3x+1 3x+1 X

47. 2632513 L 2if3xts 4x+3/15x+34+1—5
6+x x+7 2x ; x+6

48, 3 " At 7 +23
Tx

x+7 -
49, 2 +2x 43——1+x x+7.

1 3 2) [ .1
50. ;g/(6x3 +2)(x2 +1)+23 ==} 3(6+?j +2fxr—
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51. {‘/3x4+3x3+13x2+13x+6(‘/;:2\4/x+1+34 3xt +13x% .
52. 4x* +x* +15x> +15x +i=<‘/x3+15x+24/1+1.
ix X
53. Yx+1+3Yx+3=1+Yx"+4x+3.
54 Yx16+4x =1+Yx> +6x.

55. Yx+2 +Yx+5<1+Yx* +7x+10.
56. Yx+1+Vx>Yx+3Ux+x.

57. ‘\‘/(3)63—x—l)(3x+13)+2=24/3x2—l—1+\4/3x2+13x.
X

[ 9
58. 4l(11x+5)(7x* +9) +4 =24/x(11x+5) + 24/ Tx + = .
\/( x+)(x+)+ x( X+)+4X+x
59. <*/x+1+2<‘/x2 x+1=241+2 +1.

60.( x+2 +2\4/x2+ —1/ x +1 (x+2)+1.

61. 242x + —é\t/ 2x-1)(x* —4) + 3 —4 =241 2x.
62. 3x? +1+44x+27 =</x2+1(<‘/x+27 +12).
63. 201+ x+3Ux? —x+1=231+x> +3Yx+1.

64. i/(x2+gj(2x—l)+2:4,/x+g+2,4/x(2x—1).
65. {fx(13x+3)(7x" +1) + /6+—:24/7x s +\/13x +3x)(6x+1).

66. 1ax? —sx—1+3f(1+7x)(1+x) =24 2L 42
x+1
67. Y11x* +5x+24i+— 2+4\/(11x+ (7 j
X

=

5
68. 4{/(2x2—1)(1+1j+ 3x+2 = </(3x+2 (2x——j

69. 410x> +6x+\/7 _ gy g 10x+6
X

70. N/4x* +6x + d(x+i

71. z{/(uij(zxz —§)+‘\‘/X(sz)=i/(xz +1)(2x2 —3+ el
72. </(3x+1)(22x2—1) +m=4ﬂ3x+a(zxz_g+m.
73. §f(5x-4)(x* +1) +R>E+W.

j(Sx—3) = 42x> +8+310x* +9x-9.
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39 3 3

T4, 46X +35x+ = +241-= =242+ +3/(3x> +13)(x-3).

</x+ x+x+</ 4‘f+2+\/(x+)(x )

2x +3
75. 3f(4x-3)(207 +3) +1 +48x* ~10x+3..
76. 4(x*+3)(x+3) +¥12x+4 > z{/(xz +3)(3+l) +34x* +12x .
X

77. ‘\*/(3—2x)(x2 +5)+</4+32 :{/x+§ +i/(3—2x)(4x+gj .
X X X
2\4/x4 +x+1

78. 4 +15x  + x> +16x+15+2 = x¥x+15 +

2
79, (—x+ \/x +x+4 \/x +x+4+@'

2x

2
20. \/x_+ 2x +x+3 \/7 2x +x+3'

x+2
81.4x+4+\/3 *1 \/3+ +3/x
x+4

82. 4 +3x +43x2 +10x+3 < ¥Yx* +3 +i/(x+§j(3x+1).
X
2 2
83. Ux+1-4 > —:1 =x*+2 - 5)2 sy
X+

X +2

2 2
84 75— /ﬂgax—m_z‘/%_
x+5 X+

232x+3

g5, 2V2X+3 s =24 4200 1435115,
X

3
86. Yx* +4 +14/5x2+—x+4 <x+1 +44/w :
X+

87. x+2+44x +x+1 \/— 4x +x+1
x+2

x +1
43 x+1

+335x+1 ——+2 5% +16x+11.

89. WJF 239x +7 <;+w4IX(9x+7) )

90. %\4/x4 +x+1+x315x+ =2+‘\‘/(x4 +x+1)(15x+1).

88.

o, W2 HXH2 - 2=¢f(2x* +x+2)(9+7x).
23x* +x+3 i 2 . 4 2
92. ==l +3x+12—2+‘\‘/(3x +x+3)(x* +3x+12).

93, Y2x° + x> +4x +3x = x¥x +39Y2x  + x+ 4.
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Bai todn 208. Giai phuong trinh /x° +5x+6 +32x—1=2x" +3x-2+Jx+3  (xeR).
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

Ux?+5x+6 -x+3=2x*+3x-2-32x-1-=0
o3 x+3(\5/x+2—1):\5/2x—1(\5/x+2—1)

@(é/x+2—1)({/x+3_y2x_1):()©{x+2=1 {x:_l

o
x+3=2x-1 x=4
Két luan phuong trinh ban dau c6 hai nghiém ké trén.

Bai toan 209. Giai phuong trinh /4x” +8x -5 + 3 /1+z = ,5/2+§ +3/2x" +3x-2 (x eR).
X X

Loi gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi

Jax* +8x—5-2x +3x-2 = 5/2+§_5/1+3
X X

eﬂzx—l(ﬂzﬁs —é/x+2)=i(ﬂ2x+5 —é/x+2)

7
@(m—%j(ﬂzﬁs —€/x+2)_0@[

5 x(2x—1) =1
Y2x+5=3Yx+2

Ux

boi chicu diéu kién ta thu dugc ba nghiém x =-3;x = _E;X =1.

Bai toan 210. Giai phuong trinh 3/2x* +7x+6 + ‘S/x-i-l = ox+3+5(x+1) o2 (xeR).
X X

Loi gid.
bicu kién x # 0. Phuong trinh da cho twong duong véi

\5/2x2+7x+6—,/(x+1)2+z :\5/2x+3—5,/x+l
x x
=3 x+2(\5/2x+3—‘5/x+lj=\5/2x+3—‘5/x+l
x x

1 x+2=1
@(é/x+2—1)(€/2x+3—s/x+—J:0@ s 1
X x+3=x+—

X

=-1
X {x:—l { 34413 —3—\/3}
S xeld—l; ;

IS 1<,
x+3=— x +3x-1=0 2 2

=

So sanh voi diéu kién ta thu duoc tap nghiém S = {—

1.—3+\/B.—3—\/E}

2 2
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- 1 1
Bai toan 211. Giai phuong trinh J/6x” +11x+3 +25/4x +——232x+3 = {/l2x2 +4x+—+3  (xeR).
x x

Loi gidi.
bicu kién x # 0. Phuong trinh da cho twong duong véi

J6x* +11x+3 —i/lzx2 +4x+l+3 +2§/4x+l—2\5/2x+3 =0
X

X

<:>§/3x+1(§/2x+3 - s/4x+lJ—2{§/2x+3 —s/4x+1]=0
X X
1 Px+1=2
<:>(x5/3x+1—2)£\5/2x+3 - 5/4x+—]:0<:>
X

2x+3=4x+l
X
3x=31 |:3X:31

{31 1 }

o 1 e S xeq—;—;l

2x+—=3 2x* =3x+1=0 32
X

X A 1A ae 2A . . n 31 1

Keét hop diéu kién di dén phuong trinh ban dau c6 nghiém S = ?;5;1 .

Bi todn 212. Gidi phuong trinh 332" — 2x +23{2x —+ =32 ~1 428352 (xeR).
X

Loi gid.
bicu kién x # 0. Phuong trinh da cho twong duong véi

$3x2 —2x —32x% -1 +2s/2x—l —233x—2=0
X

Ix=2

@(%-z)(ﬂﬁ—@}m M:@

x=32 x=32
& S xeil;32
3)6—2=2x—l x+l—2:0 { }
X X

Déi chiéu diéu kién ta thu duoc hai nghiém x=1x=32.

Bai toan 213. Giai phuong trinh
367 —iz—l +32x" +5x -3 :§/6x2 IENELE +i/2x2 box—2-1 (xeR).
X X X
Loi gidi.
Diéu kién x#0.

Phuong trinh da cho twong duong véi

i/6x2 —iz—l—§/2x2+6x—3—1+€/2x2+5x—3—i/6x2—3x—l+2 =0
X X X
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c>§/2x—l(§/3x+l—§/x+3J—§/2x—1(5,/3x+l—\5/x+3]:0
X X X

5 2x—l =:2x-1

< ,5/2)6—1—\/5 2x—1J(‘5/3x+l—\5/x+3j:0<:> .
X X

5 3x+l =3x+3
x

2x—l=2x—1 _
X x=1 1
& = @xe{l;—}
1 [2x2—3x+1=0 2
3x+—=x+3
L X
Két hop diéu kién ta thu dugc hai nghiém x = %;x =1.

Bai todn 214. Gii bit phuong trinh 3’ +3x+ 2+ 32 +x 2 424328 +22 +2x 41 (xeR).
X

Loi gidi.
biéu kién x # 0. Phuong trinh da cho twong duong véi

5/ x° +3x+g—€/2x3+x2 +2x+1 Z§/x2+2—§/2x2 +x
X

<R x2+1(5 x+g—x5/2x+lJ2 2 x(S x+g—\5/2x+lJ
\' x V' x

@(\S/xz+1—3/;)(,5/x+£—x5/2x+1J20 (1)
X
2
Nhén xét ring xz—x+1:(x—%j +%>0,VxeR:>\5/x2+l > {/x nén (1) tré thanh

24y “1)(x42 >1
5/x+22\5/2x+1<:>x+222x+1<:>x—£+IZO©LHZO<:>MZO<:>[x
X X

X X X -2<x<0
Két luén tap nghiém S =[-2;0)U[1;+wx).

. x+1)’
Bi todn 215. Gidi bt phuong trinh §jx* + 2 +1+ 35" +x <3 22 + 2+ (1) (xeR).
X

X
Loi gidi. ’
bicu kién x # 0. Bat phuong trinh da cho twong duong véi

12
§fx2+z+1—,5fﬂ+{/x2+x—€/x3—x2+2xSO
X X
@5x2—x+2(,s/1+l—ﬂ—j—é/ﬁl(s/ul—%]so
X X
@(\S/XZ—x+2—\5/x+1)[5/1+l—§/;J£0 (1)
X
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D& théy x* —x+2—(x+1)=(x—1)" >0nén (1) tro thanh

1)< S| 2o S| x2
O g Er o W >
X X

Két luan bat phuong trinh ¢6 nghiém nhur trén.

Bai todn 216. Giai bat phuong trinh 3 /x2 +§+ 24+R3x" —x > ,5/3x—l+ 24+3x’ —x*+3x (x € ]R) .
X X

Loi gidi. )

biéu kién x # 0. Bat phuong trinh da cho twong duong véi

i/m_mz LI Sy
X X

o x| -5 || +1-9x |20
(-]
@(ﬁm)[ﬁqo 0

D& théy ring x* —x+3—(3x—1)=(x-2)’ 2 0,Vx e R nén (1) tr& thanh

(x-2)=0 [x=2 x=2

<1 e & |0<x<
5/1.,.12{/; ;+12x XTXISO
X 1_\/5

Két luan bat phuong trinh d3 cho c6 nghiém nhu trén.

Bai todn 217. Giai phuong trinh {4x* —1-¢2x+1+83x ={3x(2x-1)  (xeR).
Loi gidi.

A 1 :
biéu kién x > 5 Phuong trinh da cho twong duong véi

{ax* -1 - 42041 = f3x(2x-1) - {3x
4§ 2x+1({’/2x—1—1)={’/§({’/2x— —1)
<:>(x6/2x+1—%)(\6/2)6—1—1)20@{2x+1i3x<:>x:

Két luan phuong trinh da cho c6 duy nhat nghiém x =1

Bai to4n 218. Tim nghiém duong cia phuong trinh ¥/2x” +5x+3 + ‘6/§+1 =42 +34 Ux?+6x+5 (xeR).
X X
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Loi gid.
bicu kién x > 0. Phuong trinh da cho twong duong véi

Q/sz +5x+3—9/x2 +6x+5= 6[24_2_5/24_1
X X

@vxﬂ(vzm_v“s):%(m_m)

@({’/xﬂ—ij(s/zxw—\6/x+5)=0
x

[x2+x:1 [x2+x—1:0 {—1+\/§ —1—\/§ }
Rt Rt S xe ; ;2

2x+3=x+5 x=2 2 2
Két luan phuong trinh d3 cho c6 hai nghiém.

Bai toan 219. Giai phuong trinh Yx* +1+2=Yx+1+2¥x’—x+1 (xeR).
Loi gidi.
bicu kién x > —1. Phuong trinh da cho tuong duong véi

Ul +1=Yx+1=28x*—x+1-2
o x+1(\6/x2—x+1—1):2(\6/x2—x+1—1)

@(é/m—z)(%/xz—xﬂ—l):o

x+1=64
=1 < xe{0;1;63}
x —x+1=1

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

Bai toan 220. Tim nghi¢m duong ctia phuong trinh

§/2x2 +3x+2+8+\6/2x2+8x+9 =32x+3 +dx2+3x+2+4 (xeR).
X X

Loi gidi.
biéu kién x > 0. Phuong trinh da cho tuong duong véi

§/2x2 +3x+2+8—\3/2x+3 =56 x2+3x+£+4—\6/2x2 +8x+9
X X

PN 2x+3(6/x+i—9/2x+3j=Q/x+3(6,/x+i—\6/2x+3j
X X
PN e/x+f—€/2x+3](€/2x+3—é/x+3)=o
X

[2x+3=x+3 {

x=0

< 2
X +3x-4=0

—4:1:
w+dooxs3 & xe{-41L0]
L X

Két luan bai toan c nghiém duy nhatx=1.

Bai toan 221. Giai phuong trinh Yx+3 -{Yx+1+1= 6,/x+i (xeR).
X+
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Loi gidi.
bicu kién x > —1. Phuong trinh da cho twong duong voi
x+3

red| oS53y || 22
x+1 x+1
Yx+1=1

6x+3
x+1

=
=1

x+1=1
R P
x+3=x+1
Két luan phuong trinh ban dau c6 nghiém duy nhat x=0.

1 x+1
6

—1J@(M—1)[6

x+3
x+1

_l}zo

x=0

Bai toan 222. Giai phuong trinh /x° +1 +
Loi gidi.

Diéu kién x > % . Phuong trinh da cho tuong duong voi

Ux*+1-5

x+1
2x-1

1
< Ux+1 \(’/xz—x-i-l——j:
[ {2x-1

=
Y2x -1

@(Vﬁ—l)(M—

[x+1=1

- (¥* —x+1)(2x-1)=1
[x=0

- (x=1)(2%" —x+2)=0

Két luan phuong trinh d3 cho c6 hai nghiém nhu trén.

Sox—1 \2x-

<

1 Ux? —x+1-

|

X
<
X

1—i-\(’/xz—x—i-l (xeR).

1
{2x-1

x+1=
2x° =3x*+3x-2=0

=0
=1

3 —
Bai toan 223. Giai phuong trinh 3| al 28 +x+2=Yx-2+Ix*+2x+4 (xeR).
X+

Loi gid.
bicu kién x # -2 . Phuong trinh da cho tuong duong voi

3_
| ¥ =8 /X +2x+4 =yx -2 -Yx+2

x+2

= x2+2x+4(3

x—2
x+2

_l}m_m

o ({5272 ) (s 2rr - 4r2) =0

xX—=2=x+2
X 4+2x+4=x+2
Két luan phuong trinh d cho vo nghiém.

S+ x+2=0xed
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4 2
Bai todn 224. Giai phuong trinh 6L’Cl+l+é/x+ = —x+1+{¥ +x+1  (xeR).
X+

Loi gid.
bicu kién x > —1. Phuong trinh da cho twong duong voi

4 2
§ LX-H—g/xz—)htl =Yt x+1-Yx+l

x+1

2
=3 x2—x+1($/Lxl+l—1}2\6/x2+x+1—\6/x+1
X+
<:>(\6/x2+x+1—\6/x+1)(\6/x2—x+1—\6/x+1)=

X Hx+l=x+1 x*=0
P =
x*=2x=0

, @xe{0;2}
x —x+1=x+1

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.

Bai toan 225. Giai phuong trinh 1/ +\/7 =Jx+3+53| X +3 (x € R) .
+

Loi gidi.
Diéu kién x(x+3)=0.

Phuong trinh da cho twong duong véi

L R f@m(m )= T3 -3

(\/xT \/7)( x+1) 1J=0<:{x+3:x <:>le

(x+3 x> +1=x"+3x 3

Két luan phuong trinh ban dau c6 nghiém x =—

2_
Bai todn 226. Giai phuong trinh {| j +¥x+4=Yx+2+Yx-2  (xeR).
X+

Loi gidi.
bicu kién x # —4 . Phuong trinh da cho tuong duong voi

x’—4
x+4

@\S/x—z(‘s/”i —IJ:\S/x+2—x5/x+4
X+

—Yx-2=Yx+2-Yx+4

S

-2=x+4
@({/x+2—{/x+4)(3/x—2—€/x+4)=0c> * e xew
x+2=x+4

Két luan phuong trinh d3 cho vo nghiém.

3 —
Bai to4n 227. Giai phuong trinh ‘6/:—13 +ax+3=¢r—1+Ux’ +x+1 (xeR).
X+

Loi gidi.
bicu kién x >1. Phuong trinh da cho twong duong véi
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3_
e a3 - YT =0

4x+3_

o §x +x+1(6 x_13 —ljz(\(’/x—l—\6/4x+3)

4x +
<:>(x6/x—1—\6/4x+3)(\6/x2+x+ —{’/4x+3)=0
{x—1=4x+3 [3x=—4 { 4 3411 3_\/ﬁ}
& o S xed——; :

C+x+1=4x+3 X2 =3x-2=0 372 72

4,3+x/ﬁ}.

Két luan phuong trinh da cho c6 hai nghiém, § = {_E’ 5

2
Bai todn 228. Giai phuong trinh 2,6/4"—225 +{x+2=22x-5+{2x+5 (xeR).
X+
Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi

2
262 o s 2425 a2
x+2
o i 262572 1=zl 26252
x+2 x+2

=-3
Px_5 2Xx+5=x+2 X
o ($2x+5-Yx+2)| 28 -1|=0& =
( * * )( X+2 32(2x-5)=x+2 x:g

Déi chiéu diéu kién ta thu duoc nghiém duy nhat x=18/7.

3 —
Bai toan 229. Giai phuong trinh ﬂx 8 +{2x-3= i/(Zx—4)(x+i+2) +yx-2 (xeR).
x x

Loi gidi.
biéu kién x > 2. Phuong trinh da cho tuong duong véi

i/x3 -8 -\/(2x—4)(x+%+2j+m—ﬁ=o

X

2
= ,G/M(\G/x—2—\6/2x—3)+€/2x—3—9/)6—2 =0
X

2
o (Y2 Y2r3) 2 oo
(

X

x—2=2x-3 x=-1
<, <, Sx=-1
X +2x+4=x x +x+4=0

Dbi chiéu diéu kién, két luan phuong trinh da cho v6 nghiém.
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2 —
Bai todn 230. Giai phuong trinh 3,5/u +23x =232x+5+3%2x-5  (xeR).
X
Loi gidi.

A 5 :
biéu kién x > 5 Phuong trinh da cho twong duong véi

2
315/u _22x+5=32x—5-2Yx
X

<3 2x+5(35 2x =3 —2}:%(35 2x—3 —2}

X X

<:>(\5/2x+5 —%)[3;/2’;—5 —2}:0

2x+5=x
{x

=
3x—5:8—x
243

Déi chiéu diéu kién ta thu duoc nghiém.

Bai todn 231. Gidi phuong trinh Y2 11+ 9 6 =33 +5f6x* — =1  (xeR).
X

Loi gid.

bicu kién x # 0. Phuong trinh da cho twong duong véi

J2x* +1 - 5/6x7 —%—1+\5/9x2 —6—-3x* =0
X

I~y 2x+%[€/§—@]—%[%—ﬂjzo
2

o s/2x+l—€/§J(ﬂ}—3/3x——J=o
X X
2x+l:3x l:x
X X 2 x=1
= 5 = 5 oSx =le _ 1
x=3x—— 2x——=0 B
L x X

Két luan phuong trinh da cho c6 hai nghiém ké trén.

Bai todin 232. Giai phuong trinh (/2x2 ST A U </4x2 —12x-L2 (xeR).
X X

Loi gidi.
bicu kién x#0.
Phuong trinh da cho twong duong véi

(/2)62 -1-8x—i—1—\7/x2 +4x =</4x2 —+2x—l—2— J2x* +x
X X

= 7x+4(</@—1/;]=m&/@—1/;]
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@(W—M)(dzx—%—szo

x+4=2x+1
x=3
=
.

= 1
2x——=x
X

, o xe{-L13}

Déi chiéu diéu kién ta thu duoc ba nghiém ké trén.

Bai toan 233. Giai phuong trinh (/2x3 +3x+2+i2 +38x% +2x = 4x* +6 +</4x3 +x° +l+4 (xeR).
X X

Loi gidi.
bicukién x#0.
Phuong trinh da cho twong duong véi

</2x3+3x+2+%—\7/4x2 +6 :</4x3+x2 L4 ox
X X

2= </2x+3(</x2 +l—@}=\7/4x+1(7,/x2 +l—1/§}
X X X
3
3 I 2x+—=4x+1
o 7‘/2x+——\7/4x+1j(7‘/x2+——Z/Zj:0<:> f
X X 2
X =

(2 +x-3=0 [(x—1)(2x+3)=0 3 1445 1-45
S xeql———;———
_x3—2x2+1:0 (x—l)(xz—x—l)zo

2 2 2
Két luan phuong trinh da cho c6 bon nghiém ké trén.

=

2
Bai todn 234. Giai phuong trinh {/2x+3 +32x+1=] 4’”—8)1”3 +x+1 (xeR).
X+

Loi gid.
bicu kién x # —1. Phuong trinh da cho twrong duong voi

2
Prx+3- :/4x+—8)1”3 +P2x+1-Yx+1=0
X+

i (V1 -2x+1) = a1 -2x+1
x+1
@(7 2“13 —1](\7/x+1—\7/2x+1):0
X+

2x+3=x+1 x=-2
x+1=2x+1 x=0
Két luan phuong trinh d cho ¢6 hai nghiém x=-2;x=0.

Bai toan 235. Gidi phwong trinh /x’ —1+</1+£2 :i/)c2 —x—£+2 +</l+x+l (xeR).
X X X
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Loi gid.
bicu kién x # 0. Phuong trinh da cho twvong duong voi

\7/x3—1—</x2 —x—g+2 =</1-|-x+l—</l+£2
X X X
<:>\7/x—1(\7/x2+x+l—7,/x+zJ=%(\7/x2 +x+1—7,/x+zJ
X X X

& \7/x—1—L \7/x2+x—i-l—‘7/x+z =0
Ux X
S
& S xell; > N

)cz+)c+1:)c+g X+x-2=0 )
X

Pdi chiéu diéu kién ta thu dugc ba nghi¢m nhu trén.

Bai toan 236. Giai phuong trinh 7 /9x—l +3Ux+2=3x+1+7 (3—lj(x+2) (xeR).
x VU x

Loi gidi.
biéu kién x # 0. Phuong trinh da cho tuong duong véi

R—m=7/(3—%j(x+2)—m

o 3x+1[7 S —1]=\7/x+2(7 Sx - —1]

X X

~

_ 3x+1=x+2
& (v —\7/x+2)(73x 1—1]:0@{)‘ el =1

X 3x—-1=x 2

Két luan phuong trinh ban dau c6 nghiém duy nhat.

2
Bai toan 237. Giai phuong trinh ;%/le”s T Ve Y Lo +45 (xeR).
X+ X+

Loi gidi.

A 5 .
biéu kién x > 5 Phuong trinh da cho twong duong voi

2
20 1415 e 8/2x+45 —1©§/m[8 2x+5 _1}8 2x+5
X+

x+4 x+4

+3=1 )
<:>(\8/x+3—1)(82x+5—1j:0c>{x @{x

x+4 2x+5=x+4

Dbi chiéu diéu kién ta thu duoc hai nghiém x=—-1,x=-2.

2
Bai todn 238. Giai phuong trinh ‘8/’62 +31x +4Bx+1= 8/2’6L31 3 +x  (xeR).
X— X —

Loi gidi.

A 1 :
biéu kién x > 5 Phuong trinh da cho twong duong véi
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2
18/)62 +31x —3x* +x =3 x+3 Y3x+1
x_

2x—1
@%(18/%31—\8/%“}:(8 2x+31 —\8/3x+1]
X — X —

@(%—1)(8 ;Li—\g/hﬂ]:o

xX—

& 5 = 5 S xesl;——
x+3=6x"—x-1 6x  —2x—-4=0 3

Déi chiéu diéu kién ta thu dugc nghiém duy nhat x=1.

Bai toan 239. Giai phuong trinh § /x+9+§ +6x% +x =¥x+6+6x* +19x+3 (x € ]R) .
X

Loi gidi.
biéu kién x > 0 . Phuong trinh da cho twong duong véi

8 x+9+E—\8/6x2+19x+3 ={x+6-Y6x>+x

X

& 8x+3(8 x+6—\/8 6x+1]=§/;(8x—+6

X X

—mj
@(WI)(\/ZWJO

x+3=x Ox=3
<:{ <:{ o xe{-11}

X+6=6x"+x x* =1

Déi chiéu diéu kién ta thu dugc nghiém duy nhat x=1.

Bai toan 240. Tim nghi¢m duong cua phuong trinh sau

m+i/(4x+l)(3x—%) =M+§/3x+12—2(x—2+4) (xeR).

X

Loi gidi.
bicu kién x > 0. Phuong trinh da cho twong duong véi

ﬁ/m—§/3x+12—2(xj4) =§/m_§/(4x+1)(3x—3j

X X

x+4=4x"+x

= 2 <:>x2:1<:>xe{—l;l}
2x=—
L X

Déi chiéu diéu kién ta thu duoc nghiém duong duy nhat x =1.
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Nhdn xét.

Thong qua gan 100 bai todn (tir 146 dén 240), chu yéu cdc bai toan déu dea vé dwoc dang nhan ti, rai rdc va
sdp xép theo bdc tang dan, tir can bdc 3 lén dén can bdc 8. Chdc chdn thong qua doc, hiéu, vin dung, nhzeu ban
doc gia da quen thugc va hinh thanh ky nang thuan thuc véi dang todn ndy. Bdt ky diéu gi 1ém lao ciing xudt phat tir
nhitng thir don gian, nén tang nhat, than _thuong nhdt, do dé tac gia xin dugc nhdc lai dang thire, ciing kém theo
diéu kién cé thé phan tich nhén tir (dwa vé phwong trinh tich véi moi thira s6 gom hai hang tir):

df(x) idg(x) = dh(x) idk(x) trong do f(x).g(x) = h(x).k(x).

Tac gia xin dwoc dung chan tai cac bai toan voi can bdc 8, cac ban co thé phat trién va dao sdu thém, bién hoa
va sang tao ra nhiéu bai toan doc dao hon nita, thii vi hon nita, luu ¥ diéu kién xdac dinh déi véi bai todn can thirc
bdc chan va yéu té nghiém hitu 1y sé lam cho thao tdc tinh todn nhe nhang hon. Tinh phikc tap cua cac hang t ty 1¢
thudn véi dg khé bai todn, do vy hy vong nhdn dwoc nhiéu y kién dong gép va phdt trién mang tinh dot phd tir quy
doc gia.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN TRAN NGUYEN HAN; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN POI TUONG PUONG, NANG CAO LUY THUA (PHAN 4)

105

Bai tap twong tu. )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1
2
3.
4
5

=2

11. 3
12.
13.
14.
15.

16.
17.

18.
19.

20.
21.

22.

23.
24.

25.
26.
27.
28.
29.
30.
31.

5/
CA2x-T + 3- 2x_1

x+3+3Yx+1=Yx’ +4x+3+3.

2R x+1+43Yx+5=3Yx> +6x+5+2.

3325 +1+7x =72x% +x +3.

Yx=29 +19923x+3 = §/(x—29)(x+3) +1992.

Yx+2+9Yx+1945 =9 + f(x+2)(x+1945).

J2x+3+8Yx+5=82x> +13x+15 +1.
PBx+1+dx+4 =P +13x+4 +1.
\/_+\/_—1+\/x —8x+15

XU x— 4+\/ﬂ—45/x 4 2 x+x

\/2x 7)(3-2x)

x+5 +m—l+\/x +6x° +6x+5 .
MM/)C +1=\/2x +5x7 +2x+5+1.
P 1+ eri=1+Y + % +x+1.
J2x+7 +2011/x+1=2011+32x> +9x+7 .

263x+2014 +3x+4 =26+ 3/(x+2014)(x+4).

Tx+1+7dx+7 =x*> +8x+7 +49.

Lx+17 +1997x+6 =1997 + §f(x +6) (x +17).
fx=19+18903/x—5 =1890+ §[(x~9)(x-5) .
SY3x—=2+23x+6 =2{/(3x—2) (x+6) +5.
19413/x +15 +/x+5 =1941+ /x> +20x + 75 .
3+ 4+435-x =128(x+4)(5-x) +1.
19543x+7 +x+5 =1+1954/(x +7)(x+5).
M+4W=4+m.
x=30+1975¢x -4 =1975+ §[(x~30)(x - 4).
432x+1+5Y3x +1 =1+203/6x% +5x +1..

R +x+145Yx—1=10¢x* =1+1.

U —2x+ 3+ +2x 43 =Ux* + 27 +9 +1.
P —x 1420 +x 1=t v 4142,

U —2x+2+53x2 +2x+2 =1+ 5Yx* +4.
Ux? +4x+9 + x> —dx+7 =Ux* —8x+63 +1.

1974¢x =19 + ¢x—1=1974+/(x-19) (x-1).
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32.
33.

34.

35.
36.

37.
38.
39.

40.

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.

53.
54.

55.

56.
57.

58.
59.
60.

61.
62.
63.

64.

Yx+1+1959Yx-1=1959+x* 1.

1988 x+14 +¢Yx+3 >1988+16/(x+14)(x+3) )
Yx—5+2¢x—4=2+3Yx>-9x+20.

19799 x+7 +Yx+1=1979+Yx* +8x+7 .
1975¢x+2 +x+5 <l975+,6/(x+2)(x+5) )
1964 x+5+Yx+8=1964+Yx*> +13x+40 .
Yx-3+Yx—-4=1+Yx*-Tx+12.
19454x+19 +¢/x+5 = §/(x+19) (x+5) +1945.
168x+4 +3/x+1975 >16+¢(x+4)(x+1975) .

U —xt1+5¢x 1= +1+5.
Yx+2+1963¢x+1=1963+ x> +3x+2.
U+ x1438x—1=3Y —1+1.
7¢x+3+Yx—1=Yx* +2x-3+7.
x+1+2x+1=2+32x7 +3x+1.

2Ux +15Ux+5 = 6x* +5x +5.
Yx+3+2x+1=32x7 +7x+3 +1.
Ux—4+3Ux+4=Ux*-16+3.

U142 +x+1=Ux —1+42.
2Yx+1+5Yx* —x+1=x* +1+10.
2(/x2—x+1—(/x2+x+1:2(/x4+x2+1—1.
Px+17 +1997Ux+6 = {f(x +17) (x +6) +1997.
1973Yx+27 +Yx+1=Yx> +28x+27 +1973.
Yx+1+1949Yx—10 = 3f(x +1)(x—10) +1949.

P21x+7 +1954321x~7 =19547/(21x - 7)(21x+7) +1.

Nx+Nrx=1+¥1-2 .

{x+30 +1980¢x +3 = §/(x +30) (x+3) +1980.
19758x+21+¥x+4 = §/(x+21)(x +4) +1975.
x+3+19308x+2 =1930/(x +3)(2+x) +1.
{x=3+19318/x—26 = §f(x-3)(x~26) +1931.
Yx+30+19758x+4 = Y% +34x 1120 +1975.
19544x+10 + ¥x—10 = /x> 100 +1954.

Y16x+5+1956416x -5 = §/(16x—5)(16x+5) +1956.
Y17x+4+197517x -4 = §f(17x+4) (17x - 4) +1975.
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65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81. %

82.

83.

Ix + 5,f2+1 :\5/2x+1+5 2+x

Sor—14 5x +x+3 Ty 5x +x+3
x+7
5x+3+\/5x +2x+1 \/Sx +2x+1 m
x+3 3x-2

2x° +x+3 2x° +x+3
J2x+1 «/ 1}
2x+1 3-x
\/;+5,/1+— \5/6x+1+‘5/
6x+1
\/x_+ /x +x+4 /x +x+4
x+1

m 7x +2x+6 \/— 7x* +2x+6'

x+2

x +x+1 {/7 x? +x+1
‘/ 3x— /
3x-2
J2x - 1+,5/ <ix’ 1+,5/
2x—1 x*+1
«5/x+3+5ﬂé«5/x+1+5ﬂ.
V' x+3 V x+1

3
m+5 3x +1 \/7 3x +1

X —x+2

/—x+3+5fx +3x% +4 /7)6 S /x +3x7 +4
2" —x+3 X —x+2

,s/ixz_x+2+s/ﬁj—ﬂ+3>.s/—x+l+s/ﬂx—ﬂ+3_
X —x+2 x+1

/ 1 fx +x+1
\/* X +x+
x+2

3
Yox—1+ ,G/M <{x¥-x+5+ dM .
2x—1 X —x+5

2 2
x"—x+8 X —x+8
\"/x+1+6—<\6/x2+3+,6/2—.
x+1 x +3

el x +x? +2 /— x +x? +2
+
¥ x+1

x+1

16fx2+ w1 =Y —x+1+8x+1.

X' +8 +3x+4=Yx* -2x+4+Yx+2

3x+
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4
84. 62x—+4+€/x2+x+2 < —2x+2+Yx+2x+2 .
Va?+x+2

—_— 2_
85.\/ﬁ x 2x+5 X —2x+5 2x+5
x+1
86.\/: x —3x+6 \/— X —3x1+6
X"+

87. Q/;+6‘/x2+—+1 3\6/x2+x+1+46fx2+—x+2.
X x +x+1
1
88. \6/2x—1+6‘/ al =€/§+6/x—1+—.

89, Z/— 3x+5 \/— 3x+5
90. Z/x+—2+ 5x +x+6 \/— 5x +x+6

x’ +3
91. 7 ; 27 +U2x7 +9 =Ux+3+Ux*=3x+9.
x*+9
92. 7 2x *l +\/2x +1—\/x —x+1+Ux+1.
x
X _8x+63 7 3 7 2 7 2
93. 73—+\/5x +9=3x? +4x+9+x’ —4x+7.
5x°+9
94. 7 X+ +1+\/7x+1>\/x x+l+\/x +x+1.
Tx+1
95. \/xT x —-x+3 \/— x —x+3

x+2 x? +2

96.§/;+8x+——2:\8/x2—x+3+8ﬂ.
X —x+3
97. 8,/— 2+«/__\8/4x+1+82)hL

4x+1

2
98.§/x+—2+ 2 —x+8 F 2x x+8.

x+2 2x+1
99. 4x tx-l +¥x+1=82x-1+32x* +x+1

x+1
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III. MQT SO TAI LIEU THAM KHAO

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bai tdp néing cao va mét sé chuyén dé todn 8.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bai tdp néing cao va mét sé chuyén dé todn 9.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2005.

. Ndng cao va phdt trién todn 8, tdp 1 — tip 2.

Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Niéng cao va phdt trién todn 9, tip 1 — tdp 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2005.
Todn néng cao Pai so 10.
Nguyén Huy Poan; NXB Gi4o duc Viét Nam; 1999.

. Bai tdp ndng cao va mot s6 chuyén dé Dai so 10.

Nguyén Huy Doan; Dang Hung Théng; NXB Gido duc Viét Nam; 2006.
Tai liéu chuyén todn: Pai so 10 — Bai tdp Dai sé 10.
Poan Quynh — Doan Minh Cudng — Tran Nam Diing
— Pang Hung Thiang; NXB Gido duc Viét Nam; 2010.
Mt 56 chuyén dé Pai sé boi dwong hoc sinh giéi THPT.
Nguyén Vin Mau — Nguyén Vian Tién va
mdt s6 tac gia; NXB Gido duc Viét Nam; 2009.
Tuyén tip cdc bai todn hay va khé Dai sé 9.
Nguyén Dirc Tan — Ding Durc Trong — Nguyén Cao Huynh
— Vi Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Gido duc Viét Nam; 2002.
Mt 56 phwong phdp chon loc gidi cdc bai todn so cép, tip 1 — tip 3.
Phan Pirc Chinh — Pham Vin Diéu — D4 Vian Ha — Pham Van Hap
— Pham Van Hung — Pham Dang Long — Nguyén Vin Mau
— P Thanh Son — Le Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
Bi gidng chuyén sau Toan THPT: Gidi todn Dai sé 10.
Lé Hong Ptrc — Nhém Cy Mon; NXB Ha Noi; 2011,
Phwong phdp gidai phwong trinh va bit phwong trinh.
Nguyén Vin Mau; NXB Gi4o duc Viét Nam; 1994.
Todn boi dwéng hoc sinh phé théng trung hoc — quyén 1; Pai sé.
Han Lién Hai — Phan Huy Khai — Pao Ngoc Nam — Nguyén Pao Phuong
— Lé Tat Ton — Dang Quan Vién; NXB Ha Noi; 1991.
Phwong trinh va hé phwong trinh khong mau muc.
Nguyén Dirc Tan — Phan Ngoc Thao; NXB Giio duc Viét Nam; 1996.
Chuyén dé boi duwing Todn cip ba; Pai sé.
Nguyén Sinh Nguyén; NXB Pa Nang; 1997.
Gidi todn Pai 56 so cdp (Ding cho hoc sinh 12 chuyén, luyén thi dai hoc).
TrAn Thanh Minh — Vii Thién Can — V& Anh Diing; NXB Gido duc Viét Nam; 1995.
Nhiing dang todn dién hinh trong cdc ky thi tuyén sinh Pai hoc va Cao ding; Tip 3.
Bui Quang Truong; NXB Ha Noi; 2002.
On luyén thi mén Todn THPT theo chii dé; Tap mét: Pai sé va liong gidc.
Cung Thé Anh; NXB Gigo duc Viét Nam; 2011.
Phwong phap gidi todn trong tam.
Phan Huy Khai; NXB Dai hoc Su pham; 2011.
Cac bai giang luyén thi mon Todn; Tap 2.
Phan Buc Chinh — Vii Duong Thuy — Pao Tam — Lé Théng Nhét; NXB Giao duc Viét Nam; 1993.
H¢ phwong trinh va phwong trinh chira can thurc.
Nguyén Vii Luong — Pham Vian Hung — Nguyén Ngoc Thing; NXB DHQG Ha Nbi; 2006.
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22. Dé thi tuyén sinh vao l6p 10 hé THPT Chuyén truc thudc dai hoc va THPT Chuyén cdc tinh thanh.

23. Dé thi tuyén sinh vao I6p 10 hé THPT hé dai tra cdc dia phwong trén toan quéc.

24. Dé thi hoc sinh giéi mén todn khoéi 8 dén khoi 12 cdc cdp.

25. Pé thi tuyén sinh Pai hoc — Cao ding moén Todn (chinh thirc — dw bi) qua cdc thoi ky.

26. Dé thi Olympic 30 thing 4 Todn hoc khéi 10, khéi 11 cdc tinh mién Trung va Nam bg (1995 — 2013).

27. Cdc tap chi todn hoc: Tap chi Toan hoc va tudi tré; Tap chi Toan tudi tho 2 THCS; Tap chi Kvant...

28. Cdc dién dan todn hoc: Boxmath.vn; Math.net.vn; Mathscope.org; Onluyentoan.vn; Diendantoanhoc.net;
Math.net.vn; K2pi.net; Mathlink.ro;...

29. Mt 56 trang mang hoc tip thong qua facebook; twiter;...
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THAN THE TAI NGUC TRUNG
TINH THAN TAI NGUC NGOAI
DUC THANH PAI SU NGHIEP
TINH THAN CANH YEU PAI
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TAI LIEU CHINH THUC
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CHUYEN DBE
PHUONG TRINH VA BAT PHUONG TRINH

LY TEUYET SU DYNG BIEN BOI TUUNG BUUNG,
NANG CAOQ LUY THUA (PHAN 5)

TRUNG POAN NGUYEN CHiCH - QUAN POAN BQ BINH

CHU PAO: SUDUNG LINH HOAT PHEP BIEN POI TUONG PUONG,
NANG CAO LUY THUA

PHAN TiCH HANG PANG THUC (PHAN 1).

PHAN TiCH NHAN TU - PUA VE DANG TiCH, THUONG (PHAN 1).

MOQT SO BAI TOAN KHAC.

BAI TOAN NHIEU CACH GIAL
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“Non song Viét Nam co tré nén twoi dep hay khong, dan toc Viét Nam co budc toi dai vinh
quang dé sanh vai véi cdc cwong quoc nam chau dwoc hay khong, chinh la nho mét phan lén ¢
cong hoc tdp cua cac em”

(Trich thw Chii tich Ho Chi Minh).

“4 @ ru hoi...o hoi...ru.

Me thwong con cé hay chang, thwong tir khi thai nghén trong long.
May nang som chiéu mwa rong.

Chin thang so chin nam, gian kho tinh khon cung.
A aru hoi...o hoi...ru...”

(Me yéu con — Nguyén Vin Ty; 1956).
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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH

Y THUYRET SU DUNG BIEN HOI TUONG BUCNG — NAT AQ LUY THUA (PHAN §)

TRUNG POAN NGUYEN CHICH — QUAN POAN POAN BQ BINH

Trong chuong trinh Toan hoc pho thong nudc ta, cu thé 1a chuong trinh Dai so phuong trinh va bét phuong
trinh 1a mdt ndi dung quan trong, phd bién trén nhiéu dang toan xuyén sudt cac cap hoc, ciing 1a bo phan thuong
thiy trong cac ky thi kiém tra chat luong hoc ky, thi tuyen sinh 16p 10 THPT, thi hoc sinh gidi mon Toan céc cap va
ky thi tuyén sinh Pai hoc — Cao dang v6i hinh thire hét st phong pht, da dang. Mac du day la mot dé tai quen
thudc, chinh thong nhung khong vi thé ma giam di phan thu vi, nhleu bai toan co ban ting dan dén mic kho tham
chi rat kho, véi cac bién doi dep két hop nhiéu kién thuc, k¥ niang van lam kho nhiéu ban hoc sinh THCS, THPT.
Ngoai phuong trinh dai s6 bac cao, phuong trinh phan thire hitu ty thi phuong trinh chira can (con goi 1a phuong
trinh vo ty) dang dugc dong dao cac ban hoc sinh, cac thiy cd gido va cac chuyén gia Toan phd théng quan tim siu
sic. Chuong trinh Toan Dai s6 160p 9 THCS budc dau gidi thiéu cac phép toan voi can thire, ké tir d6 can thire Xudt
hién hau hét trong cac van dé dai sd, hinh hoc, luong giac chay doc chuong trinh Toan THPT. Sy da dang vé hinh
thirc ctia 10p bai toan cin thirc dat ra yéu cau cap thiét 1a 1am thé nao dé don gian hoa, thyc té cac phuong phap giai,
k¥ nang, meo muc di hinh thanh, di vao hé théng. Vé co ban dé lam viéc véi 16p phuong trinh, bat phuong trinh vo
ty chung ta wu tién khir hodc giam céc cin thirc phirc tap ciia bai toan. Sir dung bién ddi tvong dwong — nang cao
lity thira 14 mot phuong thirc co ban nhat, don gian nhat nhim muc dich d6. Phép bién doi tuong duong theo nghia
rong 1a mét phép toan bat budc thuc hién ddi voi nhidu dang phuong trinh, hé phuong trinh, van dé quan trong hon
1a viéc giai quyét cac bude trung gian dan duodng. Tiép theo 1y thuyet phan 4, tac gia tran trong gi6i thiéu véi cac
ban hoc sinh va doc gia phan 1y thuyét phan 5, trong tam tai liéu phan 5 di sau cac bai toan st dung linh hoat phép
bién d6i tuong duong, nang lity thira, bao gdm nhém hang tir, phan tich nhan tir nang cao va ky thuat phan tich
hang dang thirc hiéu hai binh phuong dua vé phuong trinh, bit phwong trinh tich — thuong co ban. Tai liéu nho
dugc viét theo trinh tyr kién thirc ting dan, pht hop véi cac ban hoc sinh THCS (16p 9) 6n thi vao 16p 10 THPT, cac
ban hoc sinh THPT thi hoc sinh giéi Toan cac cép va luyén thi vao hé dai hoc, cao dfmg, cao hon la tai li€u tham
khao danh cho cac thay c6 gido va cac ban yéu Toan khac.

I. KIEN THUC - KY NANG CHUAN BI
1. Nim vitng cac bién ddi dai s co ban (nhan, chia da thirc, phan tich da thirc thanh nhan tt, bién ddi phan
thire dai s6 va can thirc).
2. Ky ning bién ddi twong dwong, nang liiy thira, phan tich hing dang thirc, thém bét.
Str dung thanh thao cac ky hiéu logic trong pham vi toan pho thong.
4. Nam vimng ly thuyét bat phuong trinh, ddu nhi thirc bac nhét, ddu tam thirc bac hai.

(8]
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II. MQT SO BAI TOAN PIEN HINH VA KINH NGHIEM THAO TAC

Pé md dau cho dang toan phuong trinh, bat phuong trinh giai duoc bang cach st dung phan tich hing ding thirc,
tac gia xin trich lugc mét s6 bai toan da xut hién tai cac ky thi chinh thirc nhu sau.

Thi du 1, trich lugc cau 2, Pé thi tuyén sinh vao 16p 10; M6n Toan (Danh cho cac thi sinh dy thi mon chuyén Khoa
hoc ty nhién); Truong THPT Chuyén Lé Hong Phong, Thanh phé Ho Chi Minh; Nam hoc 1999 — 2000.

Bai todn 1. Giai phuong trinh x* +4x+5=22x+3 (xeR).

Loi gidi 1.

Diéu kién xZ—%.

Nhan xét x> +4x+5 :(x+2)2 +1>0,Vx € R. Phuong trinh di cho twong duong véi
x*+8x7 +16x7 +10(x° +4x)+25=4(2x+3) < x* +8x° +26x” +32x+13=0
& 7 (o +2x+1)+6x(x7 +2x+1)+13(x" +2x +1) =0

(x+1)" =0

(x+3) =4

<:>(x2+2x+1)(x2+6x+13)20<:> = x=-1

Vay phuong trinh dé cho c6 nghiém duy nhat x =—1.

Loi gidi 2.

Diéu kién xZ—%. bat v2x+3 =y+2,(y2—2) suyra 2x+3=y’+4y+4 < > +4y+1=2x.
Phuong trinh da cho tr¢ thanh x* +4x+5=2(y+2) < x* +4x+1=2y. Viy ta c6 hé¢ phuong trinh

+4y+1=2x
4 4 =1’ —x"+4y—4x=2x-2y
X +4x+1=2y
@(y—x)(y+x):6(x—y)<:>(x—y)(x+y+6):O
> V(’Yix=y:>x2+4x+1=2x<:>(x+1)2=0©x:—1.
> D@ thdy phuong trinh x + y + 6 = 0 v nghiém vi x+y+6>0,‘v’x2—%;‘v’y2—2.

Két luan phuong trinh d3 cho c6 duy nhét nghiém
Loi gidi 3.

Diéu kién x> —% . Phuong trinh da cho tuong duong véi

X 2x 41425 +3-202x 43 +1=0 = (x +1)’ +(\/2x+3—1)2 =0

< f— > X=-
V2x+3-1=0 2x+3=1
Thir lai vao phuong trinh thiy nghiém dung, vay S = { —1} .

Nhdn xét.

Loi giai 3 la ngi dung trong tam cua tai liéu, sir dung phép bién doi twong dwong (khong thong qua liy thira), di
dén 1oi gidi hét sire ngdn gon, thuan tiy. Loi gidi 1 su dung phép nang lily thira quy vé phu"ong trinh bdc bén, khéo
léo phan tich nhan ti ciing di dén két qua twong tu, van dé nay da dwoc trinh bay tai phan 4 cing tiéu myc. Loi gidi
2 sur dung an s6 phu quy vé hé phwong trinh, téc gia xin dwoc trinh bay tai 1y thuyét cdc phan sau.
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Thi du 2, trich lugc cau 2, Dé thi tuyén sinh vao 16p 10; Mon Toan (Danh cho cac thi sinh du thi chuyén Toan,
chuyén Tin hoc); Truong THPT Chuyén PHKHTN, DPHQG Ha N6i; Nam hoc 2001 — 2002.
Bai toan 2. Giai phuong trinh 4/x+1=x" -5x+14 (x € R) .
Lm gidi 1.
bicu kién x> 1. . ¥=
Phuong trinh da cho bién doi vé
X =5x+14—4Jx+1=0 X" —6x+9+x+1-4Jx+1+4=0

2 .x_3:0 x:3
o (x=3) +(Vx+1-2) =0 N

( ) ( ) {\/ﬁzz {x+1=4
Déi chiéu diéu kién ta thu duoc nghiém duy nhat x =3.

Loi gidi 2.
Didu kién x> 1.

=
Il
W

2
Nhén xét rang x* —5x+14 = (x —%j +% >0, Vx € R nén phuong trinh da cho twong duong véi

16(x+1) = x* —10x" +25x +28(x* —5x) +196

< x*—10x" +53x* —156x+180=0

& 1% (¥ —6x+9)—4x(x* —6x+9)+20(x* —6x+9) =0
& (" —4x+20)(x* —6x+9)=0

e[ (x-2) 416 |(x-3)’ =0@{

Két luan phuong trinh d3 cho c6 duy nhét nghiém x =3.

(x-2)’ =-16
x-3=0

Thi du 3, trich lugc cau 2, Dé thi chon hoc sinh gi61 16p 9 THCS; Mon Toan, tinh Thai Binh nam hoc 2012 — 2013.
Bai todn 3. Giai phuong trinh 22 +2x+1=(2x+3)(J¥ +x+2-1)  (x<R).
Loi gidi.
1Y 7

Taco x* +x+2:(x+5j +Z>0,VxeR nén diéukién xac dinh xeR.
Phuong trinh da cho twong duong voi

2x2+2x+1=(2x+3) X 4+x+2-2x-3

207 +4x+4-(2x+3) VX’ +x+2 =0 8% +16x+16-4(2x+3)Vx* +x+2 =0

© 47 +12x+9-4(2x+3)Vx +x+2+4(x* +x+2) =1
& (2x+3) —4(2x43)Vx +x+2+4(x +x+2) =1 2043-2¥ +x+2)2 -1

- 2x+3-2x*+x+2 =1 - VXl +x+2=x+1 (1)
2x+3-2Vx*+x+2=-1 VX +x+2=x+2 (2)

Xét hai truong hop
x2>-1

o (1)@{ ox=1.

X Hx+2=x"+2x+1
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2-2 >-2
o (2)<:>{x <:>{x <:>x:—g.

X H+x+2=x+4x+4 3x=-2 3

Vay phuong trinh da cho c6 hai nghiém x = —%;x =1

Thi du 4, trich lugc cu 2, Pé thi tuyén sinh vao 16p 10; Mon Toéan (Danh cho tat ca cac thi sinh du thi); Truong
THPT Chuyén PHKHTN, PHQG Ha No6i; Nam hoc 2005 — 2006.

Bai todn 4. Giai phuong trinh x+4vVx+3+2y3-2x =11  (xeR).
Loi gidi.

Diéu kién -3<x < % . Phuong trinh da cho tuong duong voi

11—x—4Jx+3-2/3-2x :0<:>(x+3—4\/x+3 +4)+(3—2x—2\/3—2x+1):0

Jx_3=2 324 _7
@(x/x+3—2)2+(\/3—2x—1)2=0© x PR T e xew
J3-2x =1 3-2x=1 x=1

Vay phuong trinh da cho v6 nghiém.

Thi du 5, trich lugc cau 2, Pé thi tuyén sinh vao 16p 10; Mon Toan (Danh cho tat ca céac thi sinh du thi); Trudong
THPT Chuyén Ha Tinh, Tinh Ha Tinh; Nam hoc 2007 — 2008.

Bai toan 5. Giai phuong trinh 2x” +2x+1=+/4x+1 (xeR).

Loi gidi 1.

Diéu kién x > —% . Phuong trinh da cho tr¢ thanh

A +4x+2-20dx+1 =0 4x* +4x+1-2J4x+1+1=0

2 x> =0 x=0
<:>4x2+(\/4x+1—1) =0 <:>{ < x=0
Jax+1=1 4x+1=1
Thir tryc tiép thdy x =0 1 nghiém duy nhat ctia phuong trinh da cho.
Loi gidi 2.

biéu kién xz—%.
Nhan xét 2x” + 2x+1=x* +(x+1)" >0,Vx € R nén phuong trinh da cho tr& thanh
(2x2 +2x+1)2 —4x+1e 4x" +4x° +8x3+2(2x2 +2x)+1=4x+1

2
<:>4x4+8x3+8x2:0<:>4x2(x2+2x+2)=0<:>{ \ _ =0
(x+ 1)
Déi chiéu diéu kién, di dén két ludn nghiém x=0.
Nhdn xét.
Trong qud trinh giai mot bai toan, doi khi gitta chang dwong ching ta thiuong gap nhitng sw cé bat thuong, sw don
diéu, hay nhiing may mdn, nhitng mén qua tw duy dac biét, hay cic manh nha két noi cic bai todan lai voi nhau,
diéu nay hét sirc binh thwong va hitu ich. Bai todn 5 & trén con c6 thé giai bang phwong phdp ddt an phu dwa vé hé
phirong trinh déi ximg, xin dwoc trinh bdy tai cdc phan tai liéu sau. DT nhién cing mot bai todn 5 & trén va cdc bai
todn khdc, ciing la y twéng bién doi twrong dwong nhung hinh thirc cdc 1oi gidi déu cé nhitng nét riéng déc dao, tiy
theo tung truong hop phat huy tac dung riéng biét hiéu qua, vi vdy tdc gia trinh bdy cac cach giai khac nhau mong
muon quy doc gia c6 cdi nhin toan dién nhat, san sang vmg phd véi cdc tinh huong cé thé xay ra !
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Thi du 6, trich lugc cau 3, Dé thi tuyén sinh yéo 16p 10; Mon Toan (Danh cho cac thi sinh du thi chuyén Toan,
chuyén Tin hoc); Truong THPT Chuyén Nguyén Trai, Tinh Hai Duong; Nam hoc 2011 —2012.
Bai toan 6. Giai phuong trinh x° +4+/x+3 =3x+6 (x € R) .
Loi gidi 1.
biéu kién x > -3 . Phuong trinh da cho twong duong véi
X =3x+6-4Jx+3 x> —2x+1=x+3-4/x+3+4

—1=+ -2 +1=~/x+3 1
<:>(x—1)2:(\/x 3—2)2<:> x s o * * (1)
x—1=2—-~+x+3 3—x=+vx+3 (2)
Xét hai truong hop
x=>-1 x>-1
> (1)@{ ) <:>{ ) = x=1.
X +2x+1=x+3 x +x—-2=0
x<3 x<3 x<3
> (2)eq, =3 = o x=1.
X —6x+9=x+3 x =T7x+6=0 (x—l)(x—6):0

Doi chiéu diéu kién va thir lai tryc tiép ta cé tap nghiém S ={1}.
Loi gidi 2.
bicu kién x > -3 . Phuong trinh da cho tuong duong voi

—x*4+3x4+6>0
—x*+3x+6=4Jx+3 & . ) 5
x +9x" +36x+36—-2x (3x+6):16x+48
{—x2+3x+620 {—x2+3x+620

¥ 6 -3 2051220 xz(xz —2x+1)—4x(x2 —2x+1)—12(x2 —2x+1)=0

= (x* =2x+1)(«’ —4x—12):0<:> (x—l)z(x—6)(x+2):o:>x:1

Vay phuong trinh d cho c¢6 nghiém duy nhat x=1.

{—x2+3x+620 {—x2+3x+620

Thi du 7, trich lugc cau 3, Pé thi chon hoc sinh gioi 16p 9 THCS; Mon Toan, Thanh phé HO Chi Minh; Nam hoc
2010 —-2011.

Bai toan 7. Giai phuong trinh ~/x + x> +Jx— x> = x+1 (reR).

Loi gidi 1.
5 x20
s o |x+x 20
bicu kién , &<l x<-1 < 0<x<L1.
x*=x<0
0<x<1

Phuong trinh da cho tuwong duong véi
2\/x+)c2 +2\/x—x2 =2x+2< 2x+2—2\/)c+x2 —2\/x—x2 =0

Sx+x 2Ux+x P +l+x—x-20x—-x*+1=0

2 2 _ 2
X+Xx —12+ X—Xx —12=0<:> RPN Bl = B *
<3\/—2 \/—2 x+x° =1 x+x =1 x+x =1
Jx—=x% =1 x+x*=x-x

D@ thay hé phuong trinh (*) v nghiém nén phuong trinh ban dau v6 nghiém.
Loi gidi 2.
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U x+x2>0
biéu kién
x> —x<0
2 r , ”
Ta co (\/;—\/Z) >0<+ab SaT-Fb. Ap dung bat dang thirc nay ta co6

ey TP PLL=LE S
N TP PEL e

2 2
Tur d6 suy ra \/x+x2+\/x—x2§1+x+x ;—1+x X :2x2+2:x+1

Phuong trinh d3 cho ¢ nghiém khi (1) va (2) dong thoi xay ra déng thirc, nghia 1a

{\/x+x2:1<:>{x+x2:1 <:}{x+x2:l

S xed.

2 2
X+Xx =x—x x=0

Vx—x* =1

Keét luan bai toan v nghiém.

Loi gidi 3.
5 x>0
L x+x =20
bicu kién S x<-1 < 0<x<L1.
x*—x<0
0<x<1

Phuong trinh da cho twong duong voi
x+xt+x—xt+20xt —x* =P+ 2x+l e 2V —xt =xT +1
<:>4(x2 —x*)=xt 420" 11 5xt -2 +1=0
x=0
©4x2+(x2—1)2:0c>{ Sxed

x* =1

Két luan phuong trinh ban dau v6 nghiém.

Thi du 8, trich lugc cau 1, Dé thi tuyén sinh vao 16p 10; Mon Toan (Danh cho cac thi sinh du thi chuyén Toan,
chuyén Tin hoc); Truong THPT Chuyén Ha Tinh, Tinh Ha Tinh; Nam hoc 2011 — 2012.

Bai todn 8. Giai phuong trinh x” +2x+3 = 2[x|v2x +3 (xeR).

Loi gidi 1.

biéu kién x> —% )

Taco x* = |x|2 nén phuong trinh da cho twong duong voi
| 2| V2x+3+2x+3 :O<:>(|x|—x/2x+3)2 =0

x=-1
< x=V2x+3 &’ =2x+3 @(x+1)(x—3)=0@{ ;
X =
Déi chiéu diéu kién ta c6 hai nghiém x =—1;x=3.
Loi gidi 2.
Diéu kién x > —% .
Xét hai truong hop xay ra
e Néux>0= |x| = x, phuong trinh da cho tré thanh
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x>0 x20 x>0 x>0
= 2 = = S x
x*=2x2x+3+2x+3=0 (x—\/2x+3) =0 x=+/2x+3 x*=2x-3=0

. Néu—% <x<0=> |x| =—x , phuong trinh da cho tré thanh

3
—ESx<O —§£x<0 —éﬁx<0 —§£x<0
2 = =<2 =<2 =Sx=-1.

4252543 4+2x43=0 (wM)z =0 |-x=v2x+3 [x*-2x-3=0
Dbi chiéu diéu kién ta thu duoc nghiém x =—1;x=3.
Loi gidi 3.
Piéu kién xZ—%.
RJ rang (x2 +2x+ 3)|x| >0,Vx e R nén phuong trinh da cho tuong duong voi
(2 +2x+3) =4x® (2x+3) © x* +227 (20 +3) + 427 +12x+9 =4’ (2x+3)
o x' - 227 (2x+3) 423 (22 +3) =0 = (x* —2x-3) =0

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

Dbi chiéu diéu kién ta thu duoc nghiém x =—1;x=3.

Thi du 9, trich lugc cau 2, Dé thi tuyén sinh yéo ldp~10; Mon Toan (Danh cho cac thi sinh du thi chuyén Todan);
Truong THPT Chuyén Lé Quy Pon, Thanh pho Ba Nang; Nam hoc 2008 — 2009.

Bai toan 9. Giai phuong trinh x* —5x+4 =2x -1 (xeR).

Loi gidi.

bicu kién x>1.

Phuong trinh da cho twong duong véi

X —dxtd=x-1+20a— 1+l (x-2) =(Va-1+1)

2=t 3=Vl ()
2-x=+x-1+1 |l-x=Vx-1 (2

Xét hai truong hop
x=>3 x=>3 x=3
> ()es, =2 & o x=5.
X —6x+9=x-1 x*=7x+10=0 (x—2)(x—5):0

> (2) c6 nghiém khi 1-x>0 < x <1, két hop véi diéu kién suy ra x=1.
Thur lai nghiém tryuc ti€p, ta thu dugc hai nghiém x=1;x=5.

Thi du 10, trich lugc cau 3, Pé thi tuyén sinh vao 16p 10; Mon Toan (Danh cho cac thi sinh du thi chuyén Toan,
chuyén Tin hoc); Truong THPT Chuyén Thai Binh, Tinh Théi Binh; Nam hoc 2011 — 2012.

Bai toan 10. Giai phuong trinh 3x” —5x+6 =2xvx* +x -3 (xeR).

Loi gidi.

Diéu kién x* +x-3>0.

Phuong trinh da cho twong duong voi
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3x° =5x+6-2xVyx*+x-3=0

S —6x+9+x +x-3-2xJyx*+x-3+x*=0

c>(x—3)2+(\/x2+x—3—x)2 =0

x=3

x—3=0
= Sixt+x-3=x><x=3
VXl +x-3=x
x20

Vay phuong trinh da cho c6 nghiém duy nhét.

Thi du 11, trich luogc cau 3, Dé thi cth h(_)‘c sinh gioi lop 9 THCS; M6n Toén; Pé thi chinh thuc; Phong Gido duc
va Pao tao Quan Phu Nhuan, Thanh phdé H6 Chi Minh; Nam hoc 2004 — 2005.
Bai toan 11. Giai phuong trinh x° + 7x+14 =2x+4 (xeR).
Loi giai 1.
bicu kién x>—4.
Phuong trinh da cho twong duong véi
X ATx+14-2Yx+4 =0 x> +6x+9+x+4-2Ux+4+1=0

+3:0 x:—3
i (rra-1) =0 __
< (x+3) +( X+ ) 0< m:1® [

Thir tryuc tiép ta thdy phuong trinh ban dau c6 duy nhét nghiém x=-3 .
Loi gidi 2.
bicu kién x> 4.

2
Nhan xét x> +7x+14 = (x +%) +% > 0,Vx € R nén phuong trinh da cho twong duong véi

x*+14x" +49x +28(x° +7x)+196 = 4x +16
< xt+14x7 +77x° +192x+180 =0
& 17 (&7 +6x+9)+8x(x” +6x+9)+20(x" +6x+9) =0
& (7 +6x+9)(x* +8x+20)=0
& (x+3)| (v +4) +4] =0 x=-3
Vay phuong trinh da cho c6 nghiém duy nhat x=-3.

Thi du 12, trich lu”qc céu 2, Pé thi chon hoc sinh gidi 16p 9 THCS; Mon Toan; Pé thi chinh thirc; S& Gido duc va
bao tao Thanh phé H6 Chi Minh; Nam hoc 2002 — 2003.

Bai toan 12. Giai phuong trinh V7 —x +~+/x -5 =x’ —12x+38 (xeR).

Loi gid.

bicukién 5<x<7.

Phuong trinh da cho twong duong voi

x> —12x+38-J7-x—-+x-5=0
& 2x? —24x+76-2J7—x —2Jx+5=0
<252 —28x+T72+T7—x-2N7—x+1+x+5-24x-5+1=0
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x—6=0
2 2
©2(x=6) +(v7-x-1) +(Vx=5-1) =0 {JT-x=1ex=6.
vx=5=1
Déi chiéu diéu kién, két luan phuong trinh c6 duy nhét nghiém x=6.
Loi gidi 2.
Diéu kién 5<x<7.
Ap dung bat dang thirc Bunyakovsky ta c6

(m+\/ﬁ)2S(lz+12)(7—x+x—5)=4:>m+ x—-5<2 (1).

Mit khic x* ~12x+38=(x—6)" +2>2,vxeR  (2).
Nhu vay phuong trinh da cho c6 nghiém khi va chi khi (1), (2) dong thoi xay ra déng thirc, nghia la

“7_x: Vx =35 {7—x:x—5
= S x=6.

1 1
=6
x—6=0 g
Vay phuong trinh c6 nghiém x=6.
Loi gidi 3.
bicukién 5<x<7.

Ta cod (\/Z—\/Z)z >0 a+b>2ab < Jab < atb . Ap dung bt dang thirc nay ta co

2

JTx= Il (7-n) <=2 872 g

2 2

I+x-5 x-4
-5=l(x-5)< = 2
5= fifms Bt (g
Suyra\/7—x+\/x—5SW=2S2+(}C—6)Z=X2—I2)C+38 (3).

. . X . , 7T—x=x-5=1
Phuong trinh da cho c6 nghiém khi (1), (2) va (3) dong thoi xay ra dang thirc, tic lé{ k_o & x=6.
X — =

Thir lai tryc tiép thiy phuong trinh nhan nghiém duy nhat x=6.

Thi du 13, trich lugc cau 2, D& thi chon hoc sinh gidi 16p 9 THCS (Bé thi chinh thirc); Mon Toan; Dé thi chinh
thire; S& Giao duc va Pao tao Tinh Hai Duong; Nam hoc 2009 — 2010.

Bai toan 13. Giai phuong trinh x* —2x = 2v2x -1 (xeR).

Loi gidi 1.

Diéu kién x> % :

Phuong trinh da cho twong duong véi

= 2x— 1+ 2021 +1 =(\/2x—1+1)2

& =N2x-1+1 e x=2x-1+1 x-1=12x-1
>1 >1
& x2 = x2 <:>x:2+«/§
x —2x+1=2x-1 x —4x+2=0

Viy phuong trinh dd cho ¢6 nghiém duy nhat x =2+ .
Loi gidi 2.
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Diéu kién x > %
Phuong trinh da cho twong duong voi
{x(x—2)20 <:>{)c()c2)>0
x'—4x’ +4x° =8x-4 xz(x2—4x+2)+2(x2—4x+2)20
x(x=2)20
=22 S x=2+2

x’—4x+2=0

{x(x—2)20

=
(x*+2)(x* —4x+2)=0 {
So sanh véi diéu kién di dén nghiém x=2++/2 .

Thi du 14, trich luoc gﬁu 4; Pé thi tuyén sinh vao 16p 10 THPT; M6n Toan (Danh cho cac thi sinh dy thi chuyén
Toén, chuyén Tin); D¢ thi chinh thic; Truong THPT Chuyén Thai Binh, Tinh Thai Binh; Nam hoc 2007 — 2008.
Bai toan 14. Giai phuong trinh ( x; y; z1a an sd)

x\/l—y2+y\/9—zz+2\/10—x2 =10 (x;y;ze]R).

Loi gidi.
¥y <1 ~1<y<l1

DPiéukién {z°<9 <{-3<z<3
<10 |10 <x <10

Phuong trinh da cho twong duong voi

10— x4/1— )7 —y\/9—z2 —Z\/IO—x2 =0
& 20-2xy1-y* —2p\9— 2> —224/10-x> =0
<:>(x2 —oxnf1—y? +1—y2)+(y2—2y\/9—22 +9—22)+(22 PN T +10—x2)=0

oy RO

x+y =1 (1

R ) s o ol Y S Ty IS R
_ . 2

S (LR T

Cong timg vé 3 phuong trinh (1), (2), (3) ta c6 2(x* +)” +2°) =20 < x* +y” +2° =10.

x' =1
Luc nay, két hop twong tmg tré lai véi (1), (2), (3) thu dugc { y> =0
z2=9

Do x20;y20;z>0=>(x;;z)=(1;0;3). Thir lai, két luan bd s6 (x;y;z) =(1;0;3)1a nghiém duy nhat.

Thi du 15, trich lu’(_)r‘c cau 1.1, Dé thi tuyén sinh vao 16p 10; Mon Toér} (Démh cho céc thi sinh du thi chuyén Toan,
chuyén Tin hoc); D¢ thi chinh thirc; S& Gido duc va Pao tao Thanh phd H6 Chi Minh; Nam hoc 2013 — 2014.

Bai toan 15. Giai phuong trinh xv/2x—-2+9x=5 (xeR).
Loi gidi 1.
bicu kién x >1. Phuong trinh da cho twong duong véi
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2x72x=2+10x =18 <= x> +2x/2x -2 +2x—2=x*—8x+16

2 . |V2x-2=-4 (1)
<:>(x+\/2x—2) —(x—4) le_4—2x (2)

Xét hai truong hop
» Phuong trinh (1) v6 nghiém.

x<2
x<2 x<2 3
> (2)e ) AP & 3 (ex=2.
2x-2=42" ~16x+16 |4’ ~18x+18=0 " |xe( 733 2

Két luan phuong trinh da cho c6 nghiém duy nhat x = % .

Loi gidi 2.
bicu kién x >1. Phuong trinh da cho twong duong véi
9
x(9-5x)=0 0<x<2
x\/2x—2:9—5x©{ 2( ) 5 = 5
X (2x—2)=25x —-90x+81 2% —275 +90x—81 =0
0<x<2 0<x<? 3

(x=9)(2r" -9x+9)=0  |(x—9)(2x—3)(x-3)=0

K. 4 o X A , . A A 3
bai chicu diéu kién ta c6 nghiém duy nhat x = 5

Loi gidi 3.
bicu kién x>1.
2

bat \/2x—2:t,(t20) ta co x=t 2
1*+2
I +
2
e (t-1)(£ +6t+8) =0 (t-1)(t+2)(t+4) =0 = t e {421}
3
2

. Phuong trinh da cho tr¢ thanh

2 +2

5. > =90 +2t+52 +10=18 = +5t* +2t-8=0

Loai cac truonghop t =-2;t=-4 . Voi t=1=>x==.

Vay phuong trinh dé cho c¢6 nghiém duy nhéat x = % .

Tl}i du 16, trich lugc cau 3, Dé thi tuyén sinh vao 16p 10; Mon Toédn (Danh cho céc thi sinh dy thi chuyén Tin hoc);
be thi chinh thtrc; Truong THPT Chuyén Hung Vuong; Tinh Phtt Tho; Nam hoc 2010 — 2011.

Bai toan 16. Giai phuong trinh 2x” —5x+1=+/2x+1 (xeR).
Loi giii 1.

A 1 .
biéu kién x > 5 Phuong trinh da cho twong duong voi

45 —10x+2=22x+1 <= 4x> —8x+4=2x+1+2/2x+1 +1

2 2 2x—3:m (1)
e@-2f =2l o) - (2)
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Xét hai truong hop xay ra
2x-320 xzé XZE 7+\/ﬁ
o(1)<:>4212921<:> 2 o 2 & x= PR
Sl A 4x* —14x+8=0 |2x'=Tx+4=0

(2) 1-2x=20 xﬁé 0
@ = = <x=0.
4x* —4x+1=2x+1 Ax® —6x =0

So sanh véi didu kién ta di dén két luan nghiém S = {o; Z

7+\/ﬁ}.

Loi gidi 2.
Diéu kién x> —% . Phuong trinh da cho tuong duong véi

2x* =5x+1=0 2x* =5x+1>0
4 3 2 2 <
Ax*=20x" +25x° +2(2x" =5x)+1=2x+1  [4x* —20x’ +29x% ~12x =0

2x* =5x+1>0 7417
Rt oS xe0——
x(2x—3)(2x2 —7x+4)=0 4

'7+\/ﬁ
2 :

Pbi chiéu diéu kién ta lay nghiém S = {o,

Loi gidi 3.

Diéu kién x> —1. Phuong trinh da cho tuong dwong v6i 4x” —10x+2 =2y/2x+1 (1).

bat V2x+ :2y—3,(y2%j:>2x+1:4y2 ~12y+9 < 4y* 12y -2x+8=0.

Phuong trinh (1) khi d6 tré thanh 4x” —10x+2=2(2y—3)<:>4x2 —10x—-4y+8=0. Ta thu dugc hé¢
4y* —12y-2x+8=0
4x> —10x—4y+8=0

<:>(y—x)(y+x)—2(y—x)=0<:>(y—x)(y+x—2):0

=4y’ —4x" -8y +8x =0

2— =
L 4x" —14x+8=0 7+\/ﬁ
Néu y=x= 3 S x= .
x>= 4
2
4x* —6x=0
v Néu y+x-2=0= 1 < x=0.
y=2—nx£§

Dbi chiéu diéu kién di dén tap hop nghiém S = {o; 7

7+«/ﬁ}'

Thi du 17, trich luge cau 2, D& thi chon hoc sinh gi6i 1op 9 THCS; Mon Toan; Pé thi chinh thire; S& Gido duc va
Pao tao Tinh Nghé An; Nam hoc 2009 — 2010.

Bai todn 17. Giai phuong trinh x> =/x° —x* +/x? —x (xeR).
Lovi gidi 1.
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X (x-1)20 [x=0
o

x(x-1)=0 x>1
Nhan xét x =0 théa man phuong trinh da cho. Véi x > 1, phuong trinh da cho tr¢ thanh

2x? =2xJx—1+24x* —x c>(x2 —2)6\/)c—l+x—1)+(x2 —x—=2x* —x+1):0

: X’ —x+1=0
2 2 X=4X—-
<:>(x— x—l) +(\/x2—x—l) —0@{ S —x-1=0=>xed

Vx*—x =1 x>1

biéu kién {

Két luan phuong trinh dé bai ¢6 duy nhat nghiém x=0.
Loi gidi 2.
X (x-1)20 [x=0
&
x(x-1)=0 x>1
Nhan xét x =0 théa man phuong trinh da cho.

Véi x >1, ap dung bat dang thuc @SaTerQ(\/E—\/E)Z >0,taco

Diéu kién {

N S Ca = ()

\/xz—xz,ll(xz—x)ﬁ% (2)

2 2
Suy ra \/x3—x2+\/x2—x£x +2x 1+x 2x+1:x2.

Do d6 phuong trinh d3 cho ¢6 nghiém khi (1), (2) dng thoi xay ra dang thirc, nghia la
{xzzx—l {xz—x:—l
= =>xed.

2 2
1=x"-x x —x=1

Vay phuong trinh ban dau c6 nghiém duy nhat1a x=0.

Thi du 18, trich luge cau 3, P& thi chon hoc sinh gidi 16p 9 THCS; Mon Toan; Pé thi chinh thirc; S& Gido duc va
bao tao Tinh Quang Ngai; Nam hoc 2010 — 2011.
Bai todn 18. Giai phuong trinh Vx—2 ++/6—x =/x* —8x+24 (xeR).
Loi gidi 1.
biéu kién 2 < x <6. Phuong trinh da cho twong duong voi
x—2+6-x+2,/(x—2)(6-x)=x>-8x+24
< 2(x=2)(6-x) =x*—8x+20
S x-2+6-x-2/(x-2)(6-x)+x*-8x+16=0
2 - = —
& (Vr=2-6-x) +(x-4) =0@{“‘42 . VOTX v =g
X—4=
Déi chiéu va thir tryc tiép ta thdy phuong trinh nhan nghiém duy nhat x=4.
Loi gidi 2.
bicukién 2<x<6.

2 ’ r 0
Ta co (\/2—\/3) >0,Va>0;b>0=2Jab<a+b. Ap dung bat dang thuc nay ta co
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(V-2 +v6—x) =x-2+46-x+2(x-2)(6-x) =4+2,[x~2)(6-x)
<4+[x-2+6-x]=8=Vx-2+V6-x<2y2 (1)

Ngodi ta ta lai co Vx* —8x+24 = /(x—4) +8 222 (2).

2<x<6
Phuong trinh ban dau c¢6 nghiém khi (1) va (2) déng thoi xay ra dang thirc, nghia la {x—2=6-x < x=4.
x—-4=0

Gid tri ndy thoa man dé bai nén ta c6 tap nghiém S ={4} .
Lévi gidi 3.

bicu kién ’2S3€S6.

Ap dung bat dang thirc Bunyakovsky ta c6

(V=2 +v6-x) <(P+1)(x-2+6-x)=24=8
= x—2+/6-x <8< 8+ (x—4) =+/x* —8x+24

Do vay phuong trinh d4 cho c6 nghiém khi cac dau dang thirc dong thoi xay ra, nghia la

Vx—2 = Vo—x @{x—2:6—x

1 1 &S x=4.
x—4=0

Thr lai ta c6 nghiém cua phuong trinh 13 S = {4} .

x=4

Trich luwogc cau 2, Dé thi tuyén sinh vao l6p 10 THPT; Moén Toan (Danh cho céc thi sinh dy thi chuyén Toén,
chuyén Tin hoc); D¢ thi chinh thirc; Truong THPT Chuyén DPai hoc Vinh; Tinh Nghé An; Nam hoc 2004 — 2005.
Bai toan 19. Giai phuong trinh x° ++/x +2004 = 2004 (xeR).

Loi gidi.

bicu kién x >-2004 . Phuong trinh da cho twrong duong voi

x2 =2004 —/x +2004
oy +x+%=x+2004—x/x+2004 +%

Y _(/r00r L) o x+1=+/x+2004 (1)
Q(HEJ _( 2o 2) !—x—\/x+2004 (2)
. (I)Q{xz—l {xz—l - :_1+m

= X
X' +2x+1=x+2004 x> +x-2003=0 2
x<0 1-+/8017
Sx=—.

2
- )Q{xz—x—2004=0 2

Ddi chiéu diéu kién, két luan phuong trinh da cho c6 hai nghiém ké trén.

Thi du 20, trich Iugc géu 3, Pé thi chon hoc sinh gio1 1op 9 THCS; Moén Toan,; Dé thi chinh thuc; Phong Giao duc
va Pao tao Huyén Hoang Hoa, Tinh Thanh Héa; Nam hoc 2013 — 2014.

Bai todn 20. Giai phuong trinh x° —7x = 6+/x+5 —30 (xeR).
Lo giii
biéu kién x > —-5. Phuong trinh da cho twong duong véi
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X =Tx—6Jx+5+30=0= x* —8x+16+x+5—-6Jx+5+9=0
2 x—4=0
o (x—4) +(Vx+5-3) =0 ox=4
( ) ( ) {\/x+5:3

Thir lai truc tiép ta nhan nghiém x=4.

Thi du 21, trich lu”qc céu 2, Pé thi chon hoc sinh gidi 16p 9 THCS; Mon Toan; Pé thi chinh thirc; S& Gido duc va
bao tao Thanh phé H6 Chi Minh; Nam hoc 2000 — 2001.

Bai toan 21. Giai phuong trinh Vx-3++/5—x =x" —8x+18 (xeR).
Loi gidi 1.
bicu kién 3 < x <5. Phuong trinh da cho twuong duong voi
2x7 =16x+36=2Jx-3+2/5-x & 2x* =16x+36—-2Jx-3-2/5-x =0
S 207 =16x+32+x-3-2Jx -3 +1+5-x-2J5-x+1=0
x—4=0
2 2
o 2(x-4) +(Vx-3-1) +(\5-x-1) =0 {Jx-3=1cx=4
VS—-x=1
Thur lai nghiém truc tiép ta c6 nghiém x=4.
Loi gidi 2.
biéu kién 3<x<5.

2 ’ / 0
Ta co (\/2—\/3) >0,Va>0;b>0=2Jab<a+b. Ap dung bat dang thuc nay ta co

m=1/1(x—3)s1”_3=x;2 (1)

1+5 X _ 6—x
V5—x=1(5-x) 2
fEmsiE o
Do d6 vVx—3++/5- x<;2 62x %:232+(x—4)2=x2—8x+16 (3).
Phuong trinh da cho c6 nghiém khi (1), (2), (3) dong thoi xay ra déng thuc, nghia 12‘1{ x;3(:) 5_x:1<:>x:4.
x—4=

Viy phuong trinh c6 nghiém duy nhat x=4.
Trich luwogc cau 2, Dé thi tuyén sinh vao l6p 10 THPT; Mén Toan (Danh cho céc thi sinh dy thi chuyén Toéan,
chuyén Tin hoc); D¢ thi chinh thtrc; Truong THPT Chuyén Ha Long, Tinh Quang Ninh; Nam hoc 2012 —2013.
Bai toan 22. Giai phuong trinh 4x” +3x+3 = 4xv/x +3 +22x -1 (xeR).
Loi gidi.
bicu kién 2x >1. Phuong trinh da cho twvong duong voi
4% +3x+3—4xJx+3 -2/2x-1=0

S AxT —4xx+3+x+34+2x—1-2/2x-1+1=0
@(2x—\/x+3)2+(\/2x— —1)2 =0

x>0
{2x:\/x+3
=

S4x—x-3=0=x=1.

vaxr=l=l 1o
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Thir lai truc tiép ta thu duogc dap s6 x=1.

Thi du 23, trich lugc cau 3, Bé’ thi chon hoc sinh gioi lop 9 THCS; Moén Toan; Pé thi chinh thirc; S& Gido duc va
Pao tao Tinh Thira Thién — Hu€; Nam hoc 2002 — 2003.

Bai todn 23. Gidi phuong trinh x” +3x+1=(x+3)Vx’ +1 (xeR).

Loi gidi 1.

biéu kién x € R. Phuong trinh da cho tuong duong véi

4x’ +12x+4:4(x+3)\/x2 +1

& (7 +6x+9)—4(x+3)Vx" +1+4(x* +1) = x> = 6x+9

x4l =x—
<:>(x+3—2\/x2+1)2=(x—3)2© Iz A=
x+3-23x"+1=3—x

> x> +1=9
{ Y +1=3
=

2 _ .
m:x@ {xzo — —8<:>xe{—2\/§,2\/5}

¥ +1=x’
Vay phuong trinh da cho ¢6 hai nghiém x = 2\2;x=242.
Loi gidi 2.
biéukién xeR.
Phuong trinh da cho tuwong duong véi
(¥ +3x+1)(x+3)20

x4+6x3+9x2+2(x2+3x)+1:(x2+6x+9)(x2+1)
(¥ +3x+1)(x+3)20
=
xt+6x’ +11x° +6x+1=x" +6x° +10x° +6x+9
> 4+3x+1)(x+3)=0
Rt (x * )(x ) <:>x=—2x/§;x:2\/§
x* =8
Pap s6 x=-22;x=22.
Loi gidi 3.
biéukién xeR.
bat x2+1=y,(y21):>x2=y2—1,phuorngtrinhdéch0 trd thanh
y2—1+3x+1:(x+3)yc>y2+3x=xy+3y<:>y(y—x)=3(y—x)

x*+1=9
(21—
* Jr1_3<:> x>0 :>x2:8<:>xe{—2\/§;2\/§}
VP +1l=x

& (y—x)(y—3) =0 <:>!
¥ +l=x
Két luan phuong trinh da cho c6 hai nghiém ké trén.

Thi du 24, trich lu’,qc géu 2, Pé thi chon hoc sinh gioi 1op 9 THCS; Mon Toén; Pé thi chinh thire; S& Gido duc va
Pao tao Thanh pho H6 Chi Minh; Nam hoc 2012 — 2013.

Bai todn 24. Giai phuong trinh 4x’ +% =2x (xeR)

Loi gidi.
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Piéu kién x >0 . Phuong trinh di cho twong duong véi
16x> +3=8Vx < 16x* —8x+1+8x—-8J/x+2=0

4x—-1=0
@(4x—1)2+2(2\/§—1)2:0@{ * 1

X =

@ p—
2Jx-1=0 4

SO S Ry n 1
bai chicu diéu kién di dén nghiém x = e

Thi du 25, trich lu’qc céu’ 3, Dé thi chgn hoc sinh giéi 16p 9 THCS; M6n Toan; Dé thi chinh thuc; Phong Giao duc
va Pao tao Quan Cau Giay, Thanh pho Ha N¢i; Nam hoc 2005 — 2006.

Bai toan 25. Giai phuong trinh /7 —x ++/x+1=x"—6x+13 (x € R) .

Lo‘t gidi 1.

biéu kién —1< x <7. Phuong trinh da cho tuong duong véi

AT —x +40x+1=4x> —24x+52 < 4x* —24x+36—4JT—x —4Jx+1=0

o 4x° —24x+36+(7—x—4m+4)+(x+1—4x/m+4):0

& 4(x-3) +(VT-x-2) +(Va+1-2) =0
x—3=0 x=3
o NT-x=2{T-x=4=x=3
Jx+1=2 x+1=4
Két luan phuong trinh d3 cho c6 duy nhét nghiém x =3.
Loi gidi 2.
Piéu kién —1<x<7.Tacod (JZ—\/Z)Z ZO,VaZO;bZO:>2\/ESa+b . Ap dung bt dang thirc nay ta co
(va x+1)2=7—x+x+1+2 (7-x)(x+1)
=84+2)(7—x)(x+1) <8+(T—x+x+1)=16 =T —x +/x+1<4
Mit khac, x* —6x+13=x> —6x+9+4=(x—3) +4>13,VxeR.
Nhu vy phuong trinh ban déu ¢6 nghiém khi va chi khi cac déu dang thirc dong thoi xay ra, tirc 1a
T—x=x+1 2x=6
x-3=0 <<<x=3 &S x=3.
-1<x<7 -1<x<7
Thit lai nghiém truc tiép, dap s6 S ={3}.
Loi gidi 3.
bicukién —1<x<7.Taco
(a—b)z20,Va;beR©2abSa2+b2©a2+2ab+bzé2(a2+b2)

<:>(a+b)2 S2(a2+b2):>a+bS|a+b|S1/2(a2+b2)
Ap dung bt thirc trén ta co JT—x++/x+1 S\/2(7—x+x+1) =\/E:4£4+(x—3)2 =x"—6x+13.

VT-x=x+1

Phuong trinh ban d4u c6 nghiém khi cac ddu ding thirc xay ra dong thoi, hay {x -3 =0 & x=3.
-1<x<7
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Két lun tap hop nghiém S ={3}.

Thi du 26, trich lugc cau 2, Pé thi tuyén sinh yéo 16p 10; M6n Toan (I?én}l cho céc thi sinh du thi cdc mon chuyén
Khoa hoc tu nhién); Truong THPT Chuyén Tran Pai Nghia; Thanh pho H6 Chi Minh; Nam hoc 2001 — 2002.

Bai todn 26. Giai phuong trinh —x” +2 = 2-x (x € R) .

Loi gidi 1.

bicu kién x<2.

Pit \2—x = y,(y>0)= y* +x =2. Phuong trinh da cho tr¢ thanh —x* +2 = y . Ta thu dugc hé

2
{X +y= 2:>x2_yz+y_x:0@(x_y)(x+y)_(x—y):0<:>(x—y)(x+y—l):0-
Yy +x

5 = x=1.
x +x—-2=0

o x:y<:>x=\/2—x<:>{

0<x<2 0<x<2
e{-21}
x<1 x<1 1—
o x+y—1=0<:>l—x:\/2—x<:>{ <:>{ :x:—\/g.

X =2x+1=2—-x

e 4 yo oA “ A . A , A ]._ 5
Doi chicu voi dicu kién di dén dap so x = T;x =1.

Loi gidi 2.
bicu kién x <2 . Phuong trinh da cho twong duong véi
2-x"20 x <2 x <2
4 2 < 4 2 = 2 2
X' —4x"+4=2—-x X —4x"+x+2=0 X (x —4)+x+2:0
x*<2 x*<2 1-5
=

(x+2)(x3—2x2+1) =S>x=lx=——

( 1)(x*-x-1)=0 2

Doi chiéu voi dicu kién di dén dap so x =

Loi gidi 3.
bicu kién x <2 . Phuong trinh da cho twong duong véi

X =2-2-x o4’ =8-4J2-x & 4x’ —4x+1=4(2-x)-4y2-x +1

2x—1=2J2—-x -1 X=~2—x
o (2x-1V =(2v2=x-1) & AN
( ) ( ) {1—2x22\/2—x—1 l:

0<x<2 0<x<2
e x=+J2—-x& 5 = = x=1.
X' +x-2=0 e{-21}

x<1 x<1 =
) l—x:\/2—xc>{ @{ :xzi.

l-x=+2—x

X —2x+1=2-x X’ —x-1=0 2
Dép sb twong t hai 10i giai phia trén.
Nhdn xét.

Thong qua 26 thi dy dién hinh, chdc chdn mét sé ban doc dd phdt hién va buée dau hinh dung ra  phirong cach
thao tdc doi véi mot 16p phuong trinh, bdt phwong trinh chiva can thire, thong qua phép phan tich hang dang thirc
Véi truong hop riéng la hang dang thirc bdc hai — phdn tich binh phirong. Nhin chung, day la cach lam thuan ny,
co ban, khong qud khé va mang dam tinh khéo léo, sang tao. Mot 1€ di nhién la dai da s6 bai toan dang ndy déu
gidi dwoc bang cdch ndng lily thiva, hitu ty héa cdn thirc hodc ddt dn phu quy vé dang da thire bdc 4 véi an mdi,
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mdc dii né ciing khd ruom ra va chwa dep mat. Tuy nhién, dé gidi quyét dwoc theo phwong dn nay, cdc ban can
tham khdo Ly thuyét giai phirong trinh dai sé bdc cao, phéan thirc hitu ty phan 2, trong do co dé cdp mot s6 kj ndng
gidi doi voi dang bdc 4 dac biét. Ngoadi ra cdac bai todn trén c6 thé gidi dirgc bang phép ddt an phu khéng hodn
toan — tham sé bién thién, nhung qud trinh ghép a an s6 cing t6 ra khong may don gian.

Ky ndng bién doz linh hoat quy vé hang dang thire nhiéu khi can yéu té may mdn méi c6 thé lam dwoc, ¢é ging
lam tdn ciing sé mat nhzeu cong sirc. Dé lam sang t6 mot phan nhé trong chuyén muc nay, than moi cac ban déc gid
theo dbi cdc thi du tiép theo.

Bai toan 27. Giai phuong trinh x* =+/x+1+1 (x € R).
Loi gidi 1.

bicu kién x> 1.

Phuong trinh da cho twong duong voi

2150 x=1 x=1 o3
\/x+1:x2—1<:>{ 1_4 . 1@ x<-1 olxs-1 @xe{—l; 5 }
Xrl=x e x(x3—2x—1):0 x(x+l)(x2—x—1):0

1+\f}

Phuong trinh da cho c6 hai nghi¢m S = { 5

Loi gidi 2.
bicu kién x> 1.
Dit Vx+1=y,y>0= y* = x+1. Phuong trinh tré thanh x* = y+1.

=x+1 xX=y

Ta thu dugc h¢ phuong trinh {y
x+y=1

xz_y+1:>y2—x2:x—yc(x—y)(x+y+1):0<:>{

x*=x-1=0 2
" x+y+1=0Jx+1+x+1=0<= x=—1.

x20
" x=ySAx+ :x<:>{ <:>x:1+\/§.

Két luan phuong trinh ban dau c6 hai nghiém ké trén, S = {—l; 1+2\/§} .
Loi gidi 3.
biéu kién x > —1. Phuong trinh da cho twong duong véi
2
4" =4x+1+4 & 4 +dx+1=4(x+1)+4/x+ T+l (2x+1) = (24x+1+1)

X
x*=x+1 = 2

x+l=+/x+1=0 [x=-1
1+\/_}

2

@(x—ﬁ)(x+l+\/m>=

Két hop diéu kién x > —1thu duoc hai nghiém nhu trén, S = {

Nhdn xét.

Bai todan 27 co tong thé 3 loi giai, trong do loi giai thir nhdt sir dung bién doi twong dwong — ndng cao lily
thua, hét sirc may man khi hé s6 1 triét tiéu sau khi binh phwong c6 kéo theo diéu kién. Loi giai 2 sur dung phép dat
an phu quy vé hé phirong trinh doi ximg loai 2 (Vin dé nay trinh bay tai Ly thuyét sir dung dn phu can thirc phan

8). Dang chii y va la ngi dung trong tam tai li¢u la loi gidi s6 3, khéng kho quan sat doc gia co thé thdy xudt hién
quy trinh nhan hai Vvé véi hang s6 4 va phan tich hang dang thirc dep mdt ! Cau héi lée sdng la tai sao lai la hang
6 4 va can nguyén vi dau tao ra sy gon gang co ban nhw thé ?
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Théng thwong doi véi chiong trinh Pai sé 16p 8 THCS, nhuw chiing ta da biét, cdc hang dang thirc tong (hiéu)
binh phwong co dang (a er)2 =a’ +2ab+b*va (a —b)2 =a® —2ab+b*. Hon nita trong hinh thirc bdi todn c¢é xudt
hién can thurc bdc haz ma khong xudt hién cdn thire bdc bén, do dé néu giam theo hang d‘éng thite thi ro rang vao vi
tri 2ab~ —2ab. Tdt nhién dé tao ra hang ddng thire khong nhat thiét phdi nhan them hang s6, giit nguyén dé bai va

thém bot hoan toan thyc hanh dwoc, khi do cdc ban sé lam viéc voi cdc phan s, cing khong it chong gai. Pé tao ra
hang ddng thire, triede tién cdc ban thir nghiém nhédn hai vé véi hang sé 2. Bién déi theo hai hudng

A=B: 2% :2\/x+l+2<:>2x2+x:x+l+2\/x+1+1:(\/x+l+1)2 (1)

A+ B =0: 2x2—x—4+x+1—2\/x+1+1:0<:>2x2—x—4+(\/ 1—1)2 -0 (2)

Dé dang nhdn thay vé phdi cia (1) c6 dang hang dang thike, nhung vé trdi khong dong bé, that bai. Phirong
trmh (2) ciing khéng dong bé thO’ng tue, tom lai ké hoach nhén hai vé véi 2 ciia ching ta bi phd san. Piéu nay dat ra

van d@é nhan thém mot hang sé chan 1ém hon 2, gia du dé la 2k(k € Z). Lueu ¥ ciing ¢6 hai hwéng phan tich hang
dang thirc theo hang so 2k, va wu tién bién doi theo can thuec.
1. Phwong én 1, 6 ddy a ~~Jx+1;b~k (vai tro)
Joc? = 2kx +1 4 2k & 2kx® = 2k = 2k~[x +1
o 2k =2k +x+1+ k> = x+1+ 2k~/x+1 + K2

< 2k’ +x+k2—2k+1=(\/x+1+k)2

&2k +x+(k-1) =(Vxr1+k) (3)

Dé y phirong trinh (3) ¢é dang A> = B* thi can c6 2kx* +x+(k—1)2 = m(cx+d)2 , VGi m khéng am. Luu y hang sé
m cdang 1é bao nhiéu thi bai todn cang phirc tap bdy nhiéu, cdc ban khéng nén mdc dinh hay gdn cho m lic ndo
ciing phai bang 1 (truwong hop dep dé nhat m <0sé tao ra tong cdac binh phwong). Nhdn thay doi voi hang dang

thure (a er)2 =a’ +2ab+b*thi a*,b>déu la cdc so chinh phwong, dé nhdn thay (k—l)2 la s6 chinh phiwong nén
chon k sao cho 2k ciing la 6 chinh phirong ghcfn, thdy ngay k =2 nhung nhdn thdy k cang ting lén thi déu khéng
thé xuat hién hang dang thirc, that bai. Chuyén qua phuong an 2.

2. Phwong an 2, o day a ~ kNx+1;b~1 (vai tro).

kx? =2k~ x+1+2k < 2kx* =2k = 2k~/x +1

& 2k =2k + K (x+1)+ 1=k (x+1)+ 2k/x +1+1
&2k + K x+ K —2k+1=(k\/m+1)2
&2k + K (k-1) = (kxr1+1)  (4)
Trong trusng hop ndy thi k=2=>dx* +dx+1=(ox+1+1) & (2x+1)* =2+ 1+1) . Va khi d6 chiing ta bién

2 2
doi nguge tr6 lgi nhue trén: (2x+1) = (2x+1+1) <4 +4x+1=4(x+1)+4x+T+1 =40 =fx+1+4,
Bai toan 28. Giai phuong trinh 4v2x-1=x —4x-2 (xeR).
Loi gidi 1.
Diéu kién x > % . Phuong trinh d4 cho twong duong voi
V2x-1=-x-1 (1)

2l +42x 144 = —2x+1 (V2x—1+2) =(x-1)
( ) ( ) V2x-1=x-3 (2)
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e Phuong trinh (1) v6 nghiém do diéu kién x > % .

. (2)<:>{x23 @{x>3 {x 4-6 < x=4+6

2x—1=x*-6x+9 x —8x+10=0
x=4+6

Két hop didu kién xac dinh ta thu dugc nghiém S = { }
Lai gidi 2.

Diéu kién x> % . Phuong trinh da cho tuong duong voi

42x—1=x" —4x—2<:>{

x*—4x-2>0 x'—4x-22>0

16(2x—l):x4—2x2(4x+2)+16x2 +l6x+4<:>{x4—8x3+12x2—16x+20:0
x*—4x-220

x=4+J6 <x=4+J6

x=4—\/g

x*—4x-2>0 x*—4x-2>0
<~ xz(xz—8x+10)+2(x2—8x+10):0<:> (x2+2)(x2—8x+10)=0<:> {

Két hop didu kién xéc dinh ta thu duoc nghiém § = {4 +/6 } .

Nhdn xét.
Bai todn nay tuy di c6 hé sé chan bang 4, tuy nhién van chwa khang dinh diéu gi chdc chdn vi khai trién hang dang

thirc co hang tw 4ab co hai huong (a +2b)2 =a’ +4ab+4b v(2a +b)2 =4a’ +4ab+b".

Lueu y biéu thire trong cdn thike la nhi thire bdc nhat nén dc ban ¢ thé xoay chuyén cac hwéng bién doi nhu sau
4«/2x——=x2—4x—2<:>4(2x—1)+4m+1:x2+4x—5<:>(2m+1)2:x2+4x—5.
2. W2x—T=x —dr-2 (- 1) 4421 +4 =2 ~2x+ 1 (V21 +2) =(x-1.
42x—1=x"—dx-2 x> —4x-2-4/2x-1=0
&2t —6x+5+ 20— 12— 1+4=0 2* ~6x+5++(v2x-1-2) =0.
4. 42x—1=x"—dx-2x* —4x-2-4J2x-1=0.

o —12x+1+4(2x—1) =425 -1 +1=0 = ¥ —12x+1+(2\/2x—1—1)2 =

D& thdy cdc phwong én 1, 3 va 4 déu thgft bai. Va phwong dn 2 thanh céng. Néu sir dung 2k chiing ta ciing thu dwoc
ket qua twong tw nhung khong nhat thiet.

Bai toan 29. Giai phuong trinh v/x -1 +% =4x L (xeR).
x
Loi gidi.

Diéu kién x >1. Phuong trinh da cho twong dwong voi
2xVx—1=8x"—Tx+2 <= x> +2xJx—1+x—-1=9x* —6x+1

» . [Vx-1=2x-1 (1)
@(x+\/;) —(3x—1) = = 4 (2)

e Phuong trinh (2) v6 nghiém do x >1.
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x=1 x=>1 .
(HE vo nghi€ém).

e ()
( ) {x—1:4x2—4x+1 4x* —5x+2=0
Vay phuong trinh da cho v6 nghiém.
Nhin xét. o .
Bai toan so 29 nay da co hé so chan 2, nén chi co hai huong bién doi nhu sau

1 2xJx—1=8x —7x+2<:>x2+2xx/x—1+x—1:9x2—6x+1<:>(x+x/x—1)2 = (3x-1)’.

2
2, 8x2—7x+2—2x\/x—1:0<:>x2—2x\/x—1+x—1+7x2—8x+3=0<:>(x— x—1) +7x% —8x+3=0.
RG rang hudmg bién doi thir hai that bai.

Bai toan 30. Giai bat phuong trinh 4x° —13x+11>2y/x -3 (xeR).
Léi gii. ,
biéu kién x >3 . Bat phuong trinh da cho twong duong véi
2
4 —12x+92x -3+ 2x -3 +1 & (2x-3) 2 (Vx-3+1) ©2x-32x-3+1
x=>3 x2>3
S22 —42Vx-3 < = R TN =
4x°-16x+16=2x-3 4x°-17x+1920
Bit phuong trinh c6 nghiém § =[3;+0).

Nhén xét.
Cac huong bien doi

1. 4x* —13x+11>22Vx-3 < 4x* —12x+9>x—-3+2/x-3 +1c:>(2)c—3)2 Z(\/x—3 +l)
2. 4x?—13x+11>22Jx-3 < 4x*> —13x+11-2/x-3>0
& 4x: —14x+13+x-3-2Jx-3 +120<:>4x2—14x+13+(\/x—3—1)2 >0

Phwong dn 2 ciia chiing ta thdt bai hoan toan.

x=>3

2

Bai toan 31. Giai bat phuong trinh 4v2x-1+2Vx-1<x+3  (xeR).
Loi gidi. )
bicu kién x >1. Bat phuong trinh da cho twong duong vdi

x—1+2\/x—l+l<2x—1—4\/2x—1+4©(\/x—1+1)2<(\/2x—1—2)2
& (Vr=T+32x-1-1)(Vx-T-+2x-1+3)<0 (1)
Tacd x>1=>x—1>0:4/2x-1>1=Jx—-1++/2x-1-1>0. Do d6

(1)@ x—143<V2x-1 < x+8+6Jx-1<2x—-1<=6Jx—-1<x-9

x>9 x29
= 5 <9, <:>x>27+6\/ﬁ
36x—-36<x"—18x+81 x°=54x+117>0

Bét phuong trinh di cho c6 nghiém S = (27 +617 . +oo) .

Nhdn xét.
Bdi todn 31 dd c6 cdc hé sé chan 4 va 2, phdi ching ching ta di gdp may mdn ? Ping vdy, tuy nhién hé sé 4 khd to
nén xay ra nhiéu huwong bién doi nhu sau

1. 42x—142Ux-1<x434/2x-1<x+3-2Jx-1
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& W21 -3<x-1-2Vx—1+1 o 42x-1-3<(Va-1-1).
2. 42x—1+2Jx-1<x+3 o4 2x-1<x+3-2Jx-1

& 4(2x 1)+ 42x 1 +1<9x— a1 & (W2x—1+41) <9x-2vx1.
3. 42x—1+24x—1<x+3 < 42x -1 <x+3-24/x-1

& 2x—1+42x—1+4<3x46-2Vx—1 & (Vaxr—1+2) <3x+6-2Jx-1

4. W2 T+2Vx T <x+3 o x4 Wa 141 <2 1-42rT+4 o (Va1 +1) <(V2e-1-2)
42x-1+24x -1 <x+3 < 2x—1+4V2x 1 +4+x-1+2/x-1+1<4x+6
@(W+2)2+(m+1)2<4x+6

5. 42x—1+2Vx—1<x+3 e 4(2x—1)+4/2x 1 +1+x-1+2/x—1+1<10x.

6. AV2x—1+2Jx—1<x+3 o x+3-4/2x—1-2Jx-1>0

&S 2x+2x—-1-4V2x-1+4+x—-1-2x-1+1>0
@—2x+(\/2x—1—2)2 + x—1—1)2 >0

7. A2x—1+2dx—1<x+3 = x+3-4/2x-1-2Jx-1>0

c>—8x+6+4(2x—1)—4\/2x—1+l+x—l—2\/x—1+1>0
<:>—8x+(2x/2x—1—1)2 +(«/x—1—1)2 >0

Xin luu y thém voi cdac ban doc gia, cac phwong an 1, 2 va 3 trén thuc té da tao ra sw doi lap déu ctia hai can

thuee, tiee la (4\/2)6—1;—2\/)6—1). Hon thé nita, sw da dang ciia cdc biéu thire gan véi hang sé 4 (nhw dd néi ¢ trén,
c6 xudt hién do dw giita hai hang dang thirc (a +2b)2 =a’ +4ab +4b° v(2a +b)2 =44’ +4ab+b*), song hanh

cung sw duy nhdt cia hang dang thirc (a —b)2 =a® —2ab+b* lam chiing ta tran tré, di dén lya chon wu tién thém

bot thiét ldp hang déng thite cho vé phdi nhuw phirong an 1. R6 rang no kéo theo cac phwong dn 2 va 3 dé vé, khi
nhin nhdn dwoc diéu nay, cdc ban hoc sinh c6 thé thay nhay bén bo qua cac phwong an 2 va 3.

DPéi véi phirong dn 4 va 5 cing twong tir, nhan thdy cdc biéu thirc trong can thirc déu c6 dang nhi thirc bdc
nhat, hai can thirc ciing phia nén vé phdi sé dwoc cong thém mot lwong x, toi thiéu phdi tao ra 4x, diéu ndy ngdn

cdan ching ta di dén thanh cong, béi mong muon thuc s phdi la A* +B* <m (m < 0) ! Cac phwong an 6 va 7 kha
ndng thanh cong sé dan dén két qua dep mat kiéu A* + B> +kx+m > 0,(k >0;m> 0) , thé nhung cé thé cé thé thdy
bén phai ching ta chi c6 hoa luc x, dé ton tai kx thi can mét lwong téi thiéu bang tong cdc bién x trong can thike,
tirc la 3x. Do do néu tinh té sé nhén thdy cdc phwong dan 6 va 7 ciing di dén ngé cut.

Bai todn s6 31 ngoadi 161 gidi trén con ton tai mot 161 gidi sie dung dai luong lién hop thong qua su dung may

tinh nham nghiém phwong trinh twong ing va ldt ngwoc tré lai nho dong nhat thirc. Tdc gid xin khéng trinh bay tai
ddy, mong quy ban doc lvong thir.

Bai todn 32. Giai bat phuong trinh 3v/x+3 -4 2> 2x++/x+11 (xeR).
Loi gidi. ’
bicu kién x > -3 . Bat phuong trinh da cho twrong duong voi

12Vx+3 28x+16+4vx+11 <:>9(x+3)—12\/x+3 +4<x+11-4vx+11+4
<:>(3\/x+3—2)2 S(\/x+11—2)2 & (3r+3+x+11-4)(30x+3-Vx+11)<0 (1)
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o Xéttruc‘rnghqp3m2m®8x+1620c>x2—2.
Khi d6 3vx+3 ++/x+11>6. R5 rang (1) vo nghiém.
o Xét truong hop 3v/x+3 <+/x+11 < 8x+16 <0< x <—2. Nhu vy -3 <x <—2. Khi dé
(1) @ 3Vx+3 +Vx+1124 © 9x+99+ x+11+6vx* +14x+33 216

< 3Wxt+14x+33 > -5x—47 (2)

Bét phuong trinh (2) nghiém dung véi —3<x<-2.
Két luan nghiém ctia bat phuong trinh da cho: —3<x<-2.
Nhdn xét.
Bai todn s6 32 nay, chwa c6 sw xudt hién ciia cac hdng sé chdn gdn véi can thicc, tham chi lai dgc cac hang s6
lé (3 va 1). Do do chung ta sé nhan thém hang s6 2 thir nghiém truede tién. Lieu ¥ s6 6 ciing khd khé chiu béi sé do
dy giitta viéc thiét Idp bon hang ddang thirc

(a+3b) =a’ +6ab+9b° v (3a —i—b)2 =94’ +4ab+b’
(3a —b)2 =9a° —4ab+b’ v(a —3b)2 =a’ —6ab+9b°
Tir ddy kéo theo 4 phwong dn, hét sikc lang phi. Tuy nhién hang sé 2 bén kia lai cho chi hai lya chon
(a +b)2 =a’ +2ab+b’ v(a+b)2 =a’ +2ab+b’

Cdc phwong an xay ra

3Wx+3-422x+Vx+11 < 6(/x+3-8>24x+2x+11
<:>6\/x+3—3x+42x+11+2\/x+11+1:(\/x+11+1)2

Va
3Vx+3-4>2x+Jx+11 < 6/x+3-8>4x+24x+11
S O6Vx+3-5x-19+x+11-2Jx+114+1>0

<:>6\/x+3—5x—19+(\/x+11—1)2 >0

Mot diéu khéng may da dén béi hai phwong dn trén déle di dén thdt bai. Cdc ban khéng nén bo cugc, sir dung nhan
hang so 2k sé phat huy tac dung luc nay, truong hop cap bach

3Wx+3-4>2x++x+11 & 6kx+3 -8k > dkx+2k~/x+11
S k> (x+11)+1+6k~/x+3 -8k — 4k = k* (x+11)+ 2k~/x +11+1

& (K~ 4k)x+ 6kx+3 +11K> 8k +12 (kx+11+1)
& (K~ 4k)(x+3)+ 6knx+3 +8K +4k +12 (ka1 +1)
Can c6 vé trdi dong nhat dang m(cx/x+3 +d)2, tiee la

A’=0<:>9k2—(k2 —4k)(8k2 +4k+1)=o@k=—l.
2

Bien doi tra lai

12x+3 28x+16+4vx+11 < 9(x+3)-12Jx+3 +4<x+11-4Vx+11+4
2
<:(3x/x+3—2) (\/x+1 ) (\/x+ 1) S(—%x/x+ll+lj

Bai todn 33. Giai bt phuong trinh 24/x+3 >4 —x++/3x -2 (xeR.
Loi gidi.
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g 2
biéu kién ng.

Bét phuong trinh di cho tuong duong voi

Ix+328-20+23x—2 & x+4—4x+3+4<3x-2-23x—2 +1
o (Va+3-2) <(VBx-2-1) o (Var3+Br-2-3)(Va+3-VBr-2+1)<0 (1)
e Xét truong hop
Vx+3-V3x-2+1<0 Vx+3+1</3x-2 & x+4+2Vx+3<3x-2
x23 {x23
=

=x26

X =7x+6>0

SVx+3<x-3 & 5
XxX+3<x"-6x+9

Khi d6 vx+3++/3x—2 >7>3nén (1) nghiém dung.
e X¢ét truong hop

Vx+3-V3x-2+120=Vx+3+1>23x-2 < x+4+2Ux+3>3x-2

x<3 x<3
x>3
SAx+32x-3<| [x23 | |x=3 = = x<L6
5 5 3<x<6
x+3<x"—6x+9 x=T7x+6<0

Khi d@o (1)@ X+3+V3x-2<34x+1+2V3x° +Tx—6 <9 = \3x* +Tx -6 <4-2x

g£x£2 Estz 2
<3 <43 <:>§£x§1.

3xP+7x—-6<4x* —16x+16 x*=23x+22>0

Két luan nghi¢m cua bat phuong trinh da cho: S = [%, 1} U [6; +oo) .

Bai toan 34. Giai bat phuong trinh 4x° +7+243x+1>15x  (xeR).
Loi gidi.
Diéu kién x> —% . Bit phuong trinh da cho tuong duong véi
2
4" +7215x=243x+1 < 4x’ 120492 3x+1-23x + 1 +1 & (2x-3)” 2 (Vx+1-1)

& (2x+Br+1-4)(2x-2-Bx+1)20 (1)
x>1 {le 114473

R = >
4x° —8x+4>3x+1

& X
4x* —11x+3>0 8
Khi dé 2x++/3x+1 >4 nén (1) nghiém ding.
e X¢ét truong hop

o X¢ét truong hop 2x—2>+/3x+1 <:>{

x<l1 x<l1 x<1
2x—2< B+l | [x21 ol [x=1 N 11+ T3 <:>xSH+T 73
<x<—
4x? —8x+4<3x+1 | |4 —11x+3<0 | "7 g
1 1
L ——<x<Z2 ——<x<L2 1
Khi do (1)<:> 3x+1<4-2x =< 3 <03 & ——<x<1

3x+1<4x*—16x+16 4x* —19x+15>0

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGUYEN CHICH; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN DOI TUONG PUONG, NANG CAO LUY THUA (PHAN 5)

28

Két luan tap nghiém : S = {—%; 1} u{%; +oo] .

Bai toan 35. Giai phuong trinh Vx> +x+2 D ;7x (xeR.
x

Lévi giii,
bicu kién x#0.
Phuong trinh di cho twong duong véi 2xvVx* +x+2 +2=13x—7x°

2
ST Hx+2-2xVx* +x+2 +x? =9x2—12x+4<:>(\/x2+x+2—x) :(3x—2)2 =

le
X=— le 2
o (1)<:> 2 = 2 alilx=1 ox=1.
X Hx+2=16x*—-16x+4 15x* =17x+2=0 2
X=—
15

x<1 {xél 9_\/5

=
X +x+2=4x*-8x+4 3x2-9x+2=0 6

: (2>@{

So sanh voi diéu kién x # 0 ta thu dugc nghiém S = {

9—\/5,1}
6 |

Nhdn xét.
Twong tu cac bai toan trudc chung ta co hai phwong an

2xVXP+x+242=13x-T7x  © X +x+2+2xJyx’ +x+2 + x> =14x-5x" +2
2
@(\/x2+x+2 +x) =14x—-5x>+2

Phuwong dn 1 thdt bai. Xoay chuyén

2
X +x+2-2xVx*+x+2+x>=9x7 —12x+4<:>(\/x2 +x+2—x) :(3x—2)2.

Bai toan 36. Giai phuong trinh /3 +x* = %_lx) (x eR).
x—

Loi gidi.
biéu kiénx;t%.
Bét phuong trinh d cho tuong duong véi
(2x—1)V3+x* —4x+2x’ =0 2(2x-1)V3+x* —8x+4x’ =0
&2 +3+2(2x—1)V3+x" +4x" —dx+1=(x" +4x+4)
2+3=3- 1
@(\/x2+3+2x—1)2—(x+2)2=0<:> i 0
Vx*+3=-3x-1 (2)
3—-x=20

1 =1.
* ()Q{x2+3:x2—6x+9<:>x

X Hx+2=4x-2 (1)

VXP+x+2=2-2x (2)
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—3x-1>0 r<-1
e (2)e1 , 3, 1<:> 3 = r=—I
Xm0 H0x L gx 4 6x-2=0
Két hop diéu kién thu duoc nghiém duy nhat x =1.

Nhdn xét.
Doi véi bai todn ndy ching ta nhdn 2 thir nghiém do khéng cé hang sé chan gdn véi can thirc

(2x—1) 3+x% —4x+2x° =0<:>2(2x—1) 3+x% —=8x+4x> =0
&2 +3+2(20-1)V3 427 +4x° —dx+1=(x* +4x+4)
@(\/m+2x—1)2—(x+2)2 =0

Va
(2x—1)V3+ 2" —4x+2x> =0 < 2(2x—1)V3+ x> —8x+4x> =0
&9 —12x+4=4x" —4x+1-2(2x )B4+ +3+x°

2

& (3v-2) =(2x-1-Vx +3)

Bai todn 37. Giai bat phuong trinh x(x-2)<2y2x-1 (xeR.
Loi gidi.

A g | R .
biéu kién x > 5 Bat phuong trinh da cho twong duong véi

<2142 -1+l ¥ —(\/2x—1+1)2 <0 (x=1-+2x=T)(x+1+42x-1)<0 (1).

Nhan xét: xZ%nén x+1++2x—1>0.Do do6 (1)<:>x—1—\/2x—1 S0 x—-1<5+2x-1

x<l1 x<l1
x<l1
sl [x>1 x> = <Z>XS2+\/5.
) ) 1<x<2+2
x —2x+1<2x-1 x —4x+2<0

. e 1 ) 1
Két hop diéu kién x > 5 ta thu dugc nghiém 5 <x<2+ \/5 .

Bai toan 38. Giai phuong trinh 2x” —6x—1=+/5+4x (xeR).
Loi giii,
Diéu kién x > —% . Phuong trinh d4 cho twong duong voi

45 —12x-2=2/5+4x < 4x> —8x+4=5+4x+2J5+4x +1

5 2 2x-3=~5+4x (1)
& (2x-2) =(Vs+4x+1) = ey

xX2>— xX2>—

e (e 2 o 2 S x=2++3.
4x* —12x+9=5+4x X’ —4x+1=0
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<= <2
e (2)e x_2 o x_2 Sx=1-2.

45 —4x+1=5+4x |x*-2x-1=0
So sanh diéu kién; két luan tap nghiém cta phuong trinh 1a S = {1 - \/5 ;24 \/5 } .

Bai toan 39. Giai bit phuong trinh Y4x+1>x  (xeR).
Loi gidi.
Diéu kién x> —% :

e Bit phuong trinh da cho nghiém diing véi —% <x<0.

e Xét x>0, bat phuong trinh da cho twong dwong vai

4x+1>x* <:>x4+2x2+1§2x2+4x+2<:>(x2-H)2 SZ(x+1)2 <:>‘x2+1‘3x/§(x+1)

<:>x2+ls\/§x+\/§<:>x2—\/§x+l—\/§§0<:>\/5_“;\/5_2 V2442 -2

<x< >
V244042 -2 _l,\/§+\/4ﬁ—2]
: : :

4 2

Két hop x>0 thu dugc 0 < x < . Két luan nghi¢m cua bai toan: S = {

Bai toan 40. Giai phuong trinh 1+ x—2x” =+/4x> =1 -+/2x+1 (x € ]@ .
Loi gidi.
1

Piéu kién x=—lvx2—.
2 2

Nhéan xét x = —% la mot nghiém cua phuong trinh da cho. Xét x > % , phuong trinh da cho tuong duong vai

24 2x—4x? = 2J4x? — —2\/2x+1<:>4x2—1+2\/4x2—1+1:2x+l+2(\/2x+1+1)
2 2x>1
@(\/4x2—1+1) =(\/2x+1+1)2c>\/4x2— =\/2x+1©{ * . _ 1

2x*—x=0 2
Két luan nghiém cta phuong trinh da cho S = {—%,%} .

Bai toan 41. Giai bat phuong trinh x* —2x-1>2(1-x)Vx’+2x-1  (xeR).
Loi gidi.

x>—142

x<-1-+/2

Bét phuong trinh d cho tuong duong véi

x*=2x—1-2(1-x)¥x*+2x-120

©x’=2x+1-2(1-x)Vx* +2x -1 +x° —2x =12 x* + 2x +1

@(x—l+\/x2+2x—l)2 > (x+1)" & (Vx +2x-1-2) (V¥ + 25 -1+ 2x) 20

biéu kién x2+2x—120<:>|:
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s 2 2 \/_ \/_ . Sy 2
o VoiVx +2x-1-220x" +2x-520< x>2vV6 -1vx<—/6 —1; Khi do6 (1)@ X +2x-12>2-2x (2).

Bét phuong trinh (2) nghiém dung véi x>+/6-1.

Néu x < —/6—1thi (2)c>x2+2x—124x2 & 3x> —2x+1<0 (V6 nghiém).
o VoK +2x-1-2<0x’+2x-5<0 —/6-1<x<J6-1.
x>—1+2 J6-12x>2-1 -
x<—-1-+2 “1-Je<x<-1-2

, \ 2 XSO
Luc nay (1) & Vx* +2x-1<-2x 4 , & x<0.

X +2x—-1<4x

Két luan nghiém ctia bat phuong trinh da cho: S = [—\/g -1 0] U [\/g - 1;+OO) .

Két hop { thu dugc {

Bai todn 42. Giai bat phuong trinh x* +2 > /8x -8 (xeR.
Loi gidi.

Diéu kién x>1.

Bat phuong trinh da cho twong duong véi

¥ 42220202 & ¥ + 20 +1€2x =24 220 -2+ 1 & (x+1)" <(V2x -2 +1)2
>1
& lx+]] S‘\/2x—2 +1‘ o x<V2x—2 & {x (Hé v6 nghiém).

x*=2x+2<0
Viy bét phuong trinh dd cho v6 nghiém.

Bai toan 43. Giai phuong trinh XNk =1 (x € ]@ .
9—-6V1+x
Loi gidi.

Diéu kién x > 0. Bat phuong trinh di cho trong dwong voi
x—22x=9-6/1+x & x—22x +6/x+1-9=0
<:>2x—2\/ﬂ+1—(x+1—6x/x+1+9):0<:>(x/§—1)2—(\/x+1—3) ~0

 [Nax+drei-4=0 (1)
& (Vax +x+1-4)(Vax —Vx+1+2)=0e V2x —Jx+1+2=0 (2)

o 2)eV2x+2=Vx+tl o 2x+4+4/2x =x+1 x+4/2x +3=0 (Vo nghiém do x>0).

o () V2x+Vx+1=43x+1+2V2:7 +x =16 & 23/2x% +x =15-3x

0<x<5
o . ox=47-8J31
Ox" —90x+225=8x" +4x

Két luan nghiém cta phuong trinh S = {47 —831 } .

Bai toan 44. Giai phuong trinh x° +3x=+1-x +% (xeR.

Loi gidi.
biéu kién x <1. Phuong trinh da cho twong duong véi
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4x2+12x=4\/1—x+1c>4x2+8x+4=4(1—x)+4\/1—x +1
2x+1=2+1—-x (1)

<:>(2x+2)2:(2m+1)2© _3—2x=2m (2)

LS Lera 72
o (1)<:> 2 =402 S x= et
4> +4x+1=4—-4x 4 +8x—3=0
3 3
XS—— XsS—— 4++11
e (2)e 2 o 2 S x=— 5

4x* +12x+9=4—4x 4x* +16x+5=0

Bai todn 45. Giai bat phuong trinh 3x” +13x > 6x+/5—x +44 (xeR).
Loi gidi.

bicu kién x<5.

Bat phuong trinh da cho tuong duong voi

S X +6xV5-x+9(5-x)<4x’ —4x+1<:>()c+3\/5—x)2 £(2x—1)2
& (3x-1+3V5-x)(1-x+3J5-x)<0 (1)
bat v/5—x =¢(¢>0)thi (1) tr¢ thanh

(37 =3t-14)(t-1)(t+4)2 0 (37 -3t -14)(t-1)2 0 > =——<1<lvi>

0<r<1 0<5-x<1 4<x<5

Kéthop 1>0= L3NTT S| BT S| 41377

X
6 18 18

Bai todn 46. Gidi phuong trinh Vx+3 +——— =4/x  (xeR).

Vx+3
Loi gidi 1.
bicu kién x>0.
Phuong trinh da cho twong duong voi
x+3+4x=4x(x+3) & 5x+3=4/x(x+3)
5x+32>20 5x+3>0 5x+32>0
= 5 5 Y, & e S
25x° +30x+9=16(x"+3x) ~ |9x*~18x+9=0  |(x—1)"=0
Déi chiéu diéu kién ta dugc nghiém x=1.
Loi gidi 2.
bicu kién x>0.
Phuong trinh da cho twong duong véi

2
W N e RPN 2, Y DA P e
x+3 x+3 x+3 x+3

SVx+3=Vdx o x+3=4x o x=1
Két hop dicu kién ta cd dap sO x =1.

x=1
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- 3
Bai toan 47. Giai phuong trinh 4vx+3 =1+4x+= (xeR).
x

Loi gidi.
bicu kién -3 < x # 0. Phuong trinh da cho twong duong voi

AxNx+3 = x +3+4x% < x+3—dxx+3 + 4x2 :0@(\/“3 —2x)2 -0

x>0

S Ax+3 :2x<:>{

x>0
5 = 3 =Sx=1
4x*—x-3=0 X e _Z;l

Két luan phuong trinh dé bai c6 nghiém x=1.

Bai toan 48. Giai phuong trinh 2v/x+3 =9x> —x—4 (x € ]@ .
Loi gidi.
biéu kién x >-3. Phuong trinh da cho twong duong voi

Jxi3=3x—1
x+3+2\/x+3+1=9x2<:>(\/x+3+1)2:9x2<:>{ x x

Vx+3=-3x-1

Xét hai truong hop xay ra
1
3x-1>20 xX=—
. \/x+3:3x—1<:>{ X = 3 & x=1.
Xx+3=9x"—-6x+1 9% —Tx—2=0
1
-3x-1>0 x<—= —5—
. \/x+3=—3x—1<:>{ 3295746 1@ 3 @xst;/ﬁ.
FFIZIOEOXTL ox2 455220
Déi chiéu voi didu kién ta co nghidm x:l;x=¥.

Bai todn 49. Giai phuong trinh 12x +2Jx-1=3x+9  (xeR).
Loi gidi.
bicu kién x >1. Phuong trinh da cho twong duong véi
x—1+2\/x—1+1:4x—12\/;+9<:>(\/x—1+1)2:(2\/;—3)2
- \/x—1+1=2\/;—3<:> Vx-1+4=2Jx (1)
Vx—1+1=3-2Jx |Jx-1=2-2¢x (2
x=>1 x>1 x>5 77 +~3328
v (1) o ox=—1

= = X
x—1+16+8Jx—-1=4x &\Vx—-1=3x-15 9x* —154x+289=0 9
x>1 x=1

v (2)eq2-2Jx20  eix<l o x=1.

Jx—1=2-2Jx  |Jx=-1=2-2Jx
_77++/3328

boi chiéu diéu kién di dén hai nghiém x=1;x= T
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Bai to4n 50. Giai phuong trinh 2+/5x—1=9x" —5x (xeR.
Lo gii 1.

Diéu kién x> % . Phuong trinh da cho tuong duong voi

Sx—1+245x—1+1=92* & (Vox—1+1) = (3x) & N5x—T+1=[3
@\/5)6__:3)6_1@{3)@1 {3x21

=
Ox* —11x+2=0
Két luan tap nghiém S = { 1} .
Loi gidi 2.

x=1
5x—=1=9x* —6x+1

g 1
biéu kién ng.

Phuong trinh da cho twong duong voi
25x—1-4=9x" —5x—4 < 2(\/5x—1 —2)=9x2 —5x—4

x=1

2575 o horraye| 10
V5x—-1+2 —=9x+4 *
T VSx—-1+2 (*)
X 1A 1k 10 10 29 1 . N, <
D¢ nhén thay m£?=5<?é9x+4ﬁ’x2§nen( ) v nghiém. Két lun S:{l}.

Bai toan 51. Giai phuong trinh 2xvx+4 =3x" +3x-3 (xeR.
Loi gidi.
bicu kién x > —4. Phuong trinh da cho twong duong voi

X2 +2xyx+4 +x+4=4x2+4x+1©(x+ x+4)2 =(2x+1)2

X+Jx+4=2x+1 Vx+4=x+1 (1)
= =
x+vVx+4=-2x-1 Vx+4 =-3x-1 (2)
x>-1 {xZ—l —1++/13
=S =

=3
x+4=x"+2x+1

x> +x-3=0 2
-3x-120 xé—l —5-4/133
Sx=———.

. (2)@{ =773

- )|

_ 2
x+4=9x"+6x+1 9% +55—3 = 0 18
Déi chiéu diéu kién ta c6 nghiém x = J% -l D —1V8133_
Bai toan 52. Giai phuong trinh 6v/2x+4 —4Jx+1=x+38 (xeR.

Loi gidi.
biéu kién x > —1. Phuong trinh da cho twong duong véi
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b=t +4 =20+ 4-6\2x 1 4+9 e (Varl-2) =(vax+4-3)
Jrr1-2=\2x+4-3 |Vx+l+1=v2x+4 (1)
Q{m2—3m©{\/ﬁ+&xﬁ—s (2)
> (1) xt240xrl=2+4 20t =x+2e (Varl-1) =0 Vr+l=1ox=0,
> (2)©3x+5+2V2x" +6x+4 =25 2/2x +6x+4 = 20-3x

{20 >3x {20 >3x

o = <:>x:72—40\/§.
4(2x2 +6x+4)=9x2 —120x+400  |x?—144x+384=0

Két luan phuong trinh da cho ¢6 hai nghiém x = 0;x =72 — 4043 .

Bai to4n 53. Giai phuong trinh 8x” +3x+7 = 6x+/x+8 (xeR).
Loi gidi.
bicu kién x >-8.
Phuong trinh da cho tuong duong voi
8x* +3x+7—6xJx+8=0=9x> —6xJ/x+8+x+8=x"—2x+1

®(3x_m)2:(x_l)z®|:3x—\/m=x—l {2x+l—m (1)

=
3x—+x+8=1-x 4x—-1=+/x+8 (2)
x>-8 x>-8
v ()eq =2 <:>x=—z;x=1.
Ax +4x+1=x+8 dx*+3x—-7=0 4
4x-120 le
v (2)<:> s = 4 < x=1.
16x"—8x+1=x+8 165> —9x—7 =0

Két luan phuong trinh ban dau c6 hai nghiém x = —%; x=1.

Bai toan 54. Giai phuong trinh 10v2x+2 +2+/x+3 = x +23 (xe®).
Loi gidi.

Diéu kién x> 1.

Phuong trinh da cho twong duong véi

20x4+3=x+23-10V2x+2 <& x+3+2Jx+3+1=2x+2-10/2x+2 +25
Vx+3+6=+2x+2 1
<:>(x/x+3+1)2:(\/2x+2—5)2<:> (1)
Jx+3+2x+2=4 (2)
* () x+39+12Vx+3=2x+2 < 12Jx+3 =x-37
144(x+3)=x" =74x+1369 (x> -218x+937=0
& =
x>37

& x=109+24419 .
x>37

* (2) ©3x+5+2V2x" +8x+6 =16 < 2y2x" +8x+6 =11-3x
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11>3x 11>3x
= 5 2 Al Sx=1
4(2x +8x+6)=9x —66x+121 | x> —98x+97 =0

Két luan phuong trinh d3 cho c6 hai nghiém x =1;x =109+ 24419 .

Bai toan 55. Giai phuong trinh 4x” +x+3 = 4xv/x+3 (xeR).
Loi gidi.
bicu kién x > -3 . Phuong trinh da cho twrong duong voi

2
4x2—4x\/x+3+x+3=0<:>(2x—\/x+3) =0 2x=x+3
>0 x>0
Rt ) Rt 3 = x=1
4x —x-3=0 xes——;l
4
Vay phuong trinh da cho ¢6 nghiém x=1.

Bai to4n 56. Giai phuong trinh 2x+/x+3 =8x> —x -3 (xeR).
Lo giii
biéu kién x > -3 . Phuong trinh da cho twong duong véi

Vx+3=2 1
x+3+2x\/x+3+x2:9x2c>(\/x+3+x)2=(3x)2c>{ " g ()

Jx+3 =-4x (2)

x=0

(1) x>0 .
o = = Sx=1.
4x* —x-3=0 x=1;x=—%
x<0 1-+/193
o) (2)<:> 5 S x=—.
16x~—x—-3=0 32
N \ A 4 Pn 1-+/193
Vay phuong trinh ban dau c6 cac nghi¢m x:3—2;x:1.

Bai toan 57. Giai phuong trinh x* +3x” +4 = 4x/x +3 (xeR.
Loi gidi.

Diéu kién x>-3.

Phuong trinh da cho tuwong duong véi

X +3x% —4xJx+3 +4=O<:>(x\/x+3 —2)2 —0 xJx+3=2

x>0 x>0
<9, 5 = 5 S x=1
{x +3x°-4=0 {(x—l)(x+2) =0
Viy phuong trinh ban dau c¢6 nghiém duy nhat x=1.
Nhdn xét.

C6 thé nhdn thdy thao tdc phdn tich hang ddang thirc bdc hai kha hiéu qua doi voi cac bai toan chira can bdc
hai phitc tap, ngay cd véi bai todn chira nhiéu cdn thirc. Vé co ban cdce cach gidi nay van nam trong pham vi bién
doi twong dwong, néang lily thira; ngodi ra cdc ban con rat nhiéu lira chon khac nhu dat a an phu khéng hoan toan, sir
dung dai luwong lién hop, truc can thirc, bdt dang thirc — ddnh gid hodc dwa vé hé phwong trinh.

Pé c6 dwge nhitng 161 gidi thuan tiy nhw thé nay, ngodi kinh nghiém quan sdt — thwe hanh ciia ban théan, cdc
ban cé thé chii ¥y mot 56 ndi dung sau

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGUYEN CHICH; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN DOI TUONG PUONG, NANG CAO LUY THUA (PHAN 5) 37

1. Co gcfng tao hé s6 trudce cdac can thirc la boi cia 2 (2,4, 6,8...) muc dich dinh huwong suw dung thém bot, phdn

tich theo hang ddang thirc a* —2ab+b* hodc a* +2ab+b*.
2. Cac truong hop thuwong gap
A=B
A=-B
Tong cdc binh phuwong A*+B*+C*+..=0< A=B=C=..=0.
Téng cac dai luong khong am (Truong hop ddc biét): xA+ yB+zC+...= 0,(A;B; Cix;y,z 2> 0) )

3. Surdung diéu kién xdc dinh dé ldp lugn giam thiéu cac truong hop va két lugn nghiém.

Hiéu hai binh phuwong A* = B* < |A| = |B| & {

4x+9
28

Bai toan 58. Giai phuong trinh 7x’ +7x = (xeR).
Loi gidi 1.

biéu kién x> —% )

2
Phuong trinh di cho twong duwong voi x2+x:l nili @(x+lj L l(x+lj—|-l (1).
7 28 2 4 TN\7 2) 4

bit x+l:u; l(x+l]+l =yp= :lu+%; (1) tré thanh —%:%v. Ta c6 hé phuong trinh

7 2) 4 7
v=tyyd
71 All:>v2—u2=—(u—v)<:>(v—u)(v+u+—j:0
U =—v+—
7 4

= v=u:uz—%u—i=0c>14x+7=\/28x+63

{2x+120 2x+1>0 —6+5V2
S X=—""-.

- 72(4x2+4x+1)=7(4x+9)©{28x2+24x—2:0 14

—14x-9>0
= v+u+l=0<:>\/28x+6 =-14x-9 < 5
7 28x+63=196x" +252x+81

—92>14x -56—-~/2254
= X=—".
196x” +224x+18=0 98
Déi chiéu diéu kién, suy ra phuong trinh da cho c6 hai nghiém ké trén.
Loi gidi 2.
Diéu kién x> —% :

Phuong trinh da cho tuwong duong véi

196x% +196x = /28 /4x +9 <> 196x> +196x = 2+/28x + 63

< 196x% +224x+64 = 28x + 63 +2+/28x + 63 +1

14x+7=+/28x+63 (1)
o (14x+8) = (V281 63+1) <
( ) ( ) ~14x-9=+28x+63 (2)
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2x+120 2x+1>0 6452
o ()3, = Sx=——""—.
7 (45" +4x+1)=7(4x+9)  [28x* +24x-2=0 14
—-14x-92>0 -9>14x —56—~/2254
O (2)<:> n = , oX=—""".
28x+63=196x" +252x+81  |196x +224x+18=0 98

Két luan phuong trinh dé bai ¢6 hai nghiém ké trén.

leng jf(fll;.g loi giai 2 bai toan 58, quy ban dé dang nhdn thd'y trudc khi phan tich hang déang thire bai toan da duoc
viet lai sau khi nhan dong bo hai vé cua phwong trinh voi hang so 28, viéc lam nay muc dich lam mat di hinh thurc
phikc tap cua mphia duwedi mau thire. Hé qud la mot moi lwong duyén 196x* +196x = 24/28x + 63 .

Chii y rang hang s6 2 da xudt hién phia truée cdn thirc; 196x* = (l4x)2 va biéu thirc trong can c6 dang nhi thirc
bdc nhdt (28x + 63), diéu nay sé rat thudn loi trong qud trinh phdn tich hang dang thire vi sé khong lam “lung lay”

hang tw 196x%. Déi véi bai todn ndy ching ta sé ldy can thire lam moc, phdn tich theo hai huwdng hiéu binh phwong
va tong binh phwong nhu sau

2
o Phuong dn 1. 196x" +224x+64=28x+63+2J28x+63 +1 < (14x+8)" =(V28x+63 +1) .
o Phuong dn 2. 196x* +196x —23/28x+63 = 0 < 28x + 63— 2/28x + 63 +1+196x* +168x — 64 = 0
2
& (V28x+63-1) +196x> +168x 64 =0.

Phwong dn 1 thanh cong va chinh la mdu chét cia 1oi gidi 2 trén ddy. Dé y ky luéng mot chiit cac ban c6 thé
thdy phiong trinh ciia chiing ta khéng c6 sé dang tir do, biéu thirc trong can lai ¢é dang (28x+ 63), phwong an 2
thién hiong 196x* va 2+28x + 63 ciing mdt vé, muc tiéu dan t6i triong hop ddic biét

A+B+C’+..=04=B=C=..=0.

Mat khéc a* +2ab+b* sé lam gia tang cdc hang sé dwong, diéu ndy tat yéu dan dén thém bot hang sé dwong,
phuong trinh quy vé dang A*+B* =k,k >0, thdt bai. Luu ¥ trong nhiéu trieong hop k <0 thi phirong trinh v6
nghiém, va ré rang khi dé “van may” da dén !

Bai toan 59. Giai phuong trinh (4x—1)vx*+1=2x>+2x+1  (xeR).
Loi gidi 1.
bicu kién x € R. Phuong trinh da cho twong duong véi
8(4x—1)Vx* +1=16x" +16x+8 < (4x—1)" —8(4x—1)vVx* +1+16(x" +1) =16x" - 24x+9

- 4x* =-3
2Vx"+1=1 4

| 12x2>1 S x=
Vxt+1=2x-1

2
& (4x—1-aw +1) =(4x-3) <:{
x> +1=4x" —4x+1
Két luan phuong trinh ¢6 nghiém duy nhat x = g .

Loi gidi 2.
bicu kién x € R. Phuong trinh da cho twong duong véi
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2(4)(—1)\/x2 +1=4x’+4x+2 = 2(4)(—1)\/)c2 +1 —(4)(—1):4x2 +3

(4x—1)(4x° +3)

& (4x-1)(2Vx +1-1)=4x 130 —4x" 43
24x* +1+1
- 2x21 2x21 4
SN +l=4x-2 < 5 ) & x=—
CHl=4x"—4x+1  |x(3x-4)=0 3

Vay phuong trinh dé cho c¢6 nghiém duy nhat x = % .

Nhdn xét.
Loi giai 1 cua bai toan 59 sur dung phan tich hang dang thite bdc hai sau khi nhén hai vé ciia phwong trinh
ban dau voi hang so 8. Vi sao lai la hang so 8 ma khong phai 2, 4, 6,... ?

Dé thdy biéu thirc chwa can ¢6 dang \Nx*+1, nhw vdy qud trinh thém bot doi véi hang tir 2x* sé tré nén bi
dong, lung lay. Thuc té qud trinh thém bot tro nén phirc tap boi cac dai lwgng tam thirc bdc hai thay doi khong
ngung, hon nita du dwa veé hi¢u binh phwong hodc hiéu binh phirong déu dan den nhiing tinh huong bat loi, mat
thoi gian cua chiing ta. Quan sat loi giai 1 co thé thay néu khong nhan thém h¢ s6 thi van thanh cong, nhung bt
bugc xudt hién phdn sé phirc tap, va di nhién dé “chiéu twéng” dwoc phdn sé ndy khéng phai la mét diéu dé dang

2 2
(x—l—\/xz +1j = (x—éj .
4 4
Sau ddy tdc gia xin trinh bay mét phwong dn co ban tim ra hang sé 8.
Pé xudt hién dang hang ddng thirc a* +2ab+b*, trudc tién nhan hai vé véi mot sé hang sé chan 2k, suy ra
2k (4x—1)Vx" +1=2k (24" +2x +1) (*).

Pén déy c¢é hai phwong dn bién doi hang ding thirc
e Phuong an 1.

(*) = (4x=1) + 2k (4x—D)Vx” +1+ 5> (2 +1) = 2k (227 + 2x +1) + (4x—1)" + &> (x* +1)
& (4x—14 ke + ) = (K + 4k +16)x> + (4k-8)x+ k> +2k+1 (1)

Muc dich cua chung ta dat dwoc néu cé (k2 +4k + 16))62 +(4k —8)x+ K +2k+1= m(ax+b)2.
RO rang co thé coi day la sw twong dwong cua hai phuwong trinh

(K* +4k+16) x> +(4k —8)x+k* +2k +1=0

m (ax + b)2 =0
Mac dinh bo trirong hop hé s k2,+ 4k +16=0. Su twong dwong chi xay ra khi va chi phwong trinh bdc hai
an x, tham so k co nghiém duy nhat (nghiém kép), tuc la biét thirc A =0, hay

=(2k—4)" —(k* +4k +16)(k* + 2k +1)=0.

Chon nghiém hiru ty k =—-4

Ngodi ra cé thé dé y rcing k* + 2k+1 la s6 chinh phwong, do dé néu k* +4k +161a so chinh phwong thi sé
co “comay” xay ra, dé nhan thay k =—4. Khi do (1) tro thanh

(4x—1)" —8(4x—1)\/x” +1+16(x" +1)=16x" —24x+9

©(4x—1—4m)2:(4x—3)2

o Phuwong an 2.
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(*) = & (4x=1) + 2k (4x = 1)NVx® +1+x° +1=2k (22" + 20 +1)+ &> (4x—1) +x" +1
<:>[k(4x—1)+\/x2+1}2=(16k2+4k+1)x2+(4k—8k2)x+k2+2k+1 (2)

Muc dich cua chung ta dat dwoc néu cé (16k2 +4k + l)x2 + (4k —8k2)x +k*+2k+1= m(ax+b)2 , tiee la

' a2\ 2 2 _ __l
A_(zk 4k) (16k +4k+1)(k +2k+1)—0:>k— .

Phwong én 2 ré rang rdt kha thi vé mdt ldp ludn, tuy nhién nhiéu ban sé “ngai ngiing” khi thao tdc véi cdc

2
con 50 “to lon”, mot sy ly giai co ve “kha quan” cua mot so ban la khai trién (k\/x2 +1) to ra nhe nhang

1
hon so véi k* (4)6—1)2 ! Thém nita, phwong trinh (2) phitc tap hon so voi phwong trinh (1), nghiém k = I
“kho tim” hon nghiém k =—4.
Lueu ¥ doi voi m(ax + b)2 néu m<0 thi cdc truong hop sau xdy ra
A=0
e m<O0 thi A :m(ax+b)2 &
ax+b=0

e m=0thi A =0 A=0.

Bai toan 60. Giai phuong trinh (x+ 1)\/)c2 ~3x+3=x"-2x+3 (x € ]R) .

Loi gidi 1.

bicukién xeR.

Nhan xét x* —2x+3 =(x-1)"+2>0,¥x € R. Phuong trinh di cho twong duong véi

x+1>0
(" +2x+1)(x" =3x+3) = x* +2x* (3-2x) +4x” —12x+9

x>-1 x>-1
= =
xt = =2x7 +3x+3=x"—4x’ +10x* —12x+9 3x° —12x* +15x-6=0
x>-—1 x>-1
Rt = Sx=Lx=2
(x=1)(3x" =9x+6)=0 " | (x—1)’(x=2)=0
Vay phuong trinh da cho ¢6 hai nghiém x=1;x=2.
Loi gidi 2.
biéukién xeR.
Phuong trinh da cho tuong duong véi

4(x+1)Vx" =3x+3 =4x" -8x+12 = 4(x" —3x+3) - 4(x+1)Vx’ —3x+3+ 2"+ 2x+1=x" —2x+]
: Jx? S3x43 = 7= =1
& (x+1-20 3x43) =(r-1f | T e [3-3x=0 @[ = xe{l;2)
¢ -3x+3=1 | 5 o o L¥elb

Két luan tap nghiém S = {1;2} .

Nhdn xét.
Bai toan 59 co hé so k =-2 . Bién doi
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2k (x+1)Vx" =3x+3 = 2k (x* —2x+3)

& (x+1) + 2k (x+ 1)V’ =3x+3+&7 (37 =3x+3) =2k (x* —2x+3)+x° + 20+ 1+ k> (x* —3x+3)

<:>(x+1+k\/x2 —3x+3)2 = (K +2k+1)x" +(2- 4k =3k ) x+3k7 + 6k +1
2

Cho 3k* +6k+1:3k(k+2)+1 chinh phiong, suy ra k =2 . Pua vé (x+1—2\/)c2 —3x+3)

(x—l)z.

Bai toan 61. Giai phuong trinh v/2x—1= x> —3x+1 (x € 1@
Loi gidi.
Diéu kién x> % . Phuong trinh da cho tuong duong voi

442x — :4x2—12x+4<:>4(2x—1)+4\/2x—1+1=4x2—4x+1

. V2x-1=x-1 (1)
& (2V2x-1+1) =(2x-1) c{ STie (2)

x>1 x>1
<:>{ <:>x:2+x/§.

X’ —4x+2=0

‘)

v" Phuong trinh (2) v6 nghiém vi x> % :

2x—1=x*=2x+1

Két luan phuong trinh dé bai c6 nghiém duy nhat x =2+ V2.
Nhin xét.
Tim hang so k

2k~N2x—1=2k(x* =3x+1)
& 14 2k32x =1+ & (2x—1) =1+ & (2x = 1)+ 2k (x* =3x +1)

& (14 kV2r 1) =2k + (2K 6k ) x+ 26—k +1
Muc tidu 2k +(2k> —6k ) x+2k —k* +1=m(ax+b)", suyra A= (k> ~3k) ~2k (2k—k*+1)=0=k =2.

Bai toan 62. Giai phuong trinh x* —x —1000+/1+8000x = 1000 (x € ]@ .
Loi gidi.

bicu kién 1+8000x>0.

Phuong trinh da cho tuwong duong véi

45> — 4x —4000+/1+8000x = 4000
< 4x? +3998x +1999% =1+ 8000x +4000~/1+8000x + 4.1000>

& (2x+1999)° = (V1+8000x +2000) < [2x+1999| = [V/1+8000x +2000)

< 2x+1999 =v1+8000x +2000 < 2x —1=+/1+8000x

2x>1 2x>1
= ) = 5 < x=2001
4dx° —4x+1=1+8000x 4x*—-8004x=0

Két luan phuong trinh da cho ¢6 nghiém duy nhit x = 2001.
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Bai toan 63. Giai phuong trinh Vx+1=x"+4x+5  (xeR).
Loi gidi 1.
biéu kién x > —1. Phuong trinh da cho twong duong véi
4x+1=4x" +16x+20 = 4(x+1)+4Jx +1+1=4x" +20x +25

A/ L Nx+1l=x+2 1
@(2\/x+1+1)2:(2x+5)2<:> PR SR & * g ()
2Vx+1+1=-2x-5 Vx+l=—x-3 (2)

x>-2 {xZ—Z
=

o (1) & { 5 =>xed.
x +3x+3=0
o Phuong trinh (2) v6 nghi¢ém vi —x-3<0,Vx>-1.
Vay phuong trinh da cho vo nghiém.
Loi gidi 2.
Diéu kién x > —1. Phuong trinh d cho tuong duong véi

x+1=x"+4x+4

) 9 1 5 3Y Y 5
X 43 x+=+x+1-+x+l+—+==0<=| x+=| +|Vx+1—=| =—= (VO nghiém).
4 4 2 2 2 2

Két luan phuong trinh d cho vo nghiém.

Bai toan 64. Giai phuong trinh x° +x+12v/x+1 =36 (xeR).
Loi gidi.
bicu kién x > —1. Phuong trinh da cho tuong duong véi

42+l =x+1-12Jx+14+36 = (x+1)’ :(x/x+1—6)2

- x+l=\/x+1—6<:> x+7=+x+1
x+1=6—-+x+1 S5—x=+x+1

x=>-=7 x=>-7 .
» x+T7=Nx+le4 <9, (V06 nghi€ém).
x +14x+49=x+1 x +13x+48=0
x<5 x<5
» S—x=vx+loq , S x=3
x —10x+25=x+1 x —11lx+24=0
Két hop voi diéu kién ta c6 nghiém duy nhat x =3 .
2 —
Bai toan 65. Giai phuong trinh Lg));llexz +2 (xeR).
x+
Loi gidi 1.
bicu kién x # -2 . Phuong trinh da cho tuong duong voi
x> +3x—-1 x2—7_ x* =17

“3=Jx*+2-3 <

x+2 - 77=Hh2 _«/x2+2+3
_7 x
x° =
<:{ { @xe{—ﬁ;«ﬁ}
x* +2 x—1
X +2=x"-2x+1

Vay phuong trinh da cho ¢6 hai nghiém.
Loi gidi 2.
bicu kién x # -2 . Phuong trinh da cho twvong duong voi
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4 +12x -4 =4(x+2)Vx" +2 < 4(x +2)—4(x+2)\/x2+2+x2 +4x+4=x"-8x+16

x*
2
x =7

<:>(2 x2+2—x—2)2=(x—4)2 { @xe{—\ﬁ;\ﬁ}

2
Va2 =l {x +2=x"—2x+1

Két luan tap nghiém S = {—\/7 ;\/7 } .

Bai toan 66. Giai phuong trinh 3x -2 = —4x” +21x—22 (xeR).
Loi gidi.

A 2 :
biéu kién x > 3 Phuong trinh da cho twong duong véi

4/3x -2 =-16x" +84x—-88 <> 16x° —72x+81=4 (3x 2) 44/3x-2 +1
2x-4=+/3x-2 1
& (4x-9) =(2-2-1) & )
5-2x=~/3x-2 (2)
x22 x=2 19++/73
= (e =2 Sx=——.
4x" —16x+16=3x-2 4x"-19x+18=0 8
5>2x 2x<5 23-./97
= (2)ey = Sx="—.
4x" =20x+25=3x-2 4x"-23x+27=0 8
194473 _23-\97
g '

Dai chiu diéu ki¢n ta c6 cac nghiém x = 2

Nhdn xét.

" Déi voi phirong trinh, bdt phuwong trinh can thirc trong do biéu thirc trong can cé dang nhi thirc bdc nhét, thao
tdac thém bot, tach hang tw tao ldp hang dang thucc tro nén dé dang hon. Khi do chung ta chi can tim hé so k chan
sao cho hang tir chita x* c6 dang chinh phwong. Pién hinh trong bai todn 65, nhdn dong bé hai vé véi hang sé 4 va
chuyén vé xudt hién 16x%, tir ddy bai toan co ban dwoc hoan thién.

Bai toan 67. Giai phuong trinh 1++/1+x = x° (xeR).
Lo gidi 1.
bicu kién x > —1. Phuong trinh da cho tuong duong véi
4+4J1+x =4x> © 4(1+x)+4V1+x +1=4x" +4x +1

: , [ViTrex
<:>(2«/E+1) =(2x+1) & [l )

x*—x-1=0 2
o Phuong trinh (*) c6 nghiém khi —x—1>0 < x<—1.Két hop x> —1thu duge x=-1.

1+\/§
T

x>0
o) x/1+x:x<:>{ <:>x:1+\/§.

boi chiéu diéu kién di dén dap s6 x=—-1;x =

Loi gidi 2.
biéu kién x > —1. Phuong trinh da cho twong duong véi
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l+x=x"=2x"+1 t_2xt—x=0
\/1+x:x2—lc>{ o @{x v

x> >1 x> >1
x(x*=2x-1)=0 x(x+1)(x*=x-1)=0
= ( ) = ( )( ) <:>x:—1;x:1+\/g
x*>1 x> >1 2
Pbi chibu didu kién di dén dap s x=—1;x=1+2‘/§.

Bai toan 68. Giai phuong trinh x* —5x+4 =2/x~1 (x € R) .
Loi gidi.
biéu kién x >1. Phuong trinh da cho twong duong voi

X —dx+d=x-1+2{x—1+1 (x-2) :(\/x—1+1)2
- x—2:\/x—1+lc> x-3=+/x-1
2—-x=+x—-1+1

l-x=+x-1

x2>3 x=3

= x-3=+x-1& 5 ) < x=5.
X" —6x+9=x-1 x =T7x+10=0
1-x>20

o J—x=4x-1=x21 =x=1.

l-x=+x-1

Vay phuong trinh da cho ¢6 hai nghiém x=1;x=5.

Bai toan 69. Giai phuong trinh x° +2x+20 =4+/x -3 (xeR).
Loi gidi.
bicu kién x > 3. Phuong trinh da cho twong duong vdi

¥ +6x+9=4(x=3)+4/x-3+1 (x+3) =(2/x=3 +1)2
& lr+3=Vx-3+1l e x+3=2/x-3+1ox+2=2/x-3
- {xz -2 {xz -2 (*)

2 = 2
x +4x+4=4x-12 x =-16

D@ thay hé (*) v6 nghiém. Két luan phuong trinh d& cho v6 nghiém.

Bai toan 70. Giai phuong trinh 5x* —13x+9+6+/x" —x+1=0 (xeR.
Lo giii

bicu kién x e R.

Phuong trinh da cho twong duong véi

4x2+4x+1=9(x2—x+1)+6\/x2—x+1+1
2x=3xl —x+1 1
@(2x+1)2:(3\/x2—x+1+1)2<:> . o M)

2-2x=3/x’-x+1 (2)
Xét hai truong hop xay ra

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGUYEN CHICH; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN DOI TUONG PUONG, NANG CAO LUY THUA (PHAN 5)

45

x>0 x>0
e (e (V6 nghiém).

&
4x2:9(x2—x+1) {5x2—9x+9=0
—2-2x20 x<-1
e (2)e = V6 nghiém).
( ) 4x2+8x+4=9(x2—x+1) 5x2—17x+5:0( ghicm)
Két luan phuong trinh d3 cho vo nghiém.
Bai toan 71. Giai phuong trinh 6(\/7—\/x+1)=8x+1 (xe]R).

Loi gidi.
bicu kién x >0 . Phuong trinh da cho twong duong véi

x+6\/;+9:9(x+1)+6\/m-1-1<:>(\/;—1-3)2 :(3\/ﬁ+1)2
eNx+3|=pxri+i|eVr+3=3Jx+1+1oVr+2=3Vx+1
S x+4x +4=9x+9 & 4/x =8x+5

S ar-4x +14+4x+4=00 (2 -1) +4x+d=0 (%)

2 /
RS rang phuong trinh (*) vo nghiém vi (2& - 1) +4x+4>0,Yx > 0. Két luan bai toan vo nghiém.

Bai todn 72. Giai phuong trinh Vx +3x+4=x+2  (xeR).
Loi gidi.
bicu kién x >0 . Phuong trinh da cho twong duong véi

2Wx+23x+4 =2x+4 < x+24/x +1=3x+4-2Bx+4 +1
& (Vr+1) =(Varrd-1) e Na+=[ara-1 (1)

Pé y rang V3x+4 >1, Vx>0 nén

()eVx+l=VIx+d-loJr+2=Vx+4 @ x+4/x +4=3x+4
>0 x20 =0
<:>2«/;:x<:>{x <:>{ @{x

x> =4x x(x—4):0 x=4

Két luan phuong trinh ban dau c6 hai nghiém x=0;x=4.

Bai toan 73. Giai phuong trinh 3x+4Vx—-1+2Vx+3 =7 (x € R) .
Loi gidi.
biéu kién x >1. Phuong trinh da cho twong duong voi

4x—4+dx-1+4=x+3-2Jx+3+1
& (2Va-141) =(Var3-1) o a-T+]=[xr3-1 (1)
D2 thiy v/x+3>2>1,Vx>1 nén
() e 2Vx—1+1=Vx+3-1e2Jx-1+2=x+3
S 4x—4+8x—1+4=x+3=3x-3+8/x—1=0
SVr-1(3Vx-1+48)=0 o Vx-1=0x=1

Két luan phuong trinh dé bai c6 duy nhat nghiém x =1.
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Bai toan 74. Giai bit phuong trinh vx ++/5x+4 <2(1+x) (xeR).

Loi gidi 1.

bicu kién x>0.

Nhén xét 4x+4>0,Vx>0=+/5x+4 > \/;, Vx >0 . Bat phuong trinh da cho tr¢ thanh

XA H(1+x) e (1”) <2(1+x)

V5x+4—x Vox+4-x
oVsx+d-Jx225x+4 z\/§+2@5x+4>x+4\/§+4

Jx=0 [x=0
S dx—dlx 20 x(Vx- )>0@L_>1 L@l

Két hop diéu kién ta c6 nghiém S = {0} U[1;+wx).
L gidi 2.

Pidu kién x20.

Bat phuong trinh da cho twong duong véi

Wx+25x+4 <d+4x o x+20x +1<5x+4-2/5x +4 +1
@(\/;+1)2£(\/5x+ ) ‘\/;H‘ ‘\/5x+ 1‘ (1)

Dé y rang \/5x+4 >1,Vx>0 nén

() eVx+1<sxtd-lor+2<x+4 o x+4/x +4<5x+4

Jx=0 [x=0
< 4x - 4\/;>0<Z>\/_(\/_ )>0<:>L/;21<:>[x21

Két hop diéu kién ta c6 nghiém S = {0} U[1;+%0).
Bai toan 75. Giai phuong trinh 4x° +14x+11=4+/6x+10 (x € ]1@ .
Loi gidi 1.
Diéu kién x> —% . Phuong trinh da cho tuong duong voi

4x* +20x+25=6x+10+4/6x+10+4

2

& (2x+5) =(Vox+10+2) <lox+5/=[Vox+10+2 (1)

D& nhén thiy 2x+5> 0, Vx> —% nén

(2) = 2x+5=v6x+10+2 <= 2x+3=+6x+10
{2x+320 . 34413
2 = B

<9, = x=
4x" +12x+9=6x+10 4

4%* +6x—1=0
J13-3
=

bai chicu diéu kién ta c6 nghiém duy nhat x =

Loi gidi 2.

Diéu kién x> —% . Phuong trinh da cho tuong duong voi
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4x* +14x+11>10 4x2 +14x+11>0
<~
(4% +14x+11) =16(6x+10)  [16x* +112x° +284x> +212x =39 =0

4x* +14x+1120 J3-3
= <o X =
(4x2+6x—1)(4x2+22x+39)=0 4

V13 -3

4

Két luan phuong trinh d cho ¢6 duy nhat nghiém x =

Bai toan 76. Giai phuong trinh x+2vx—1++v2x+2 =3 (xeR.
Loi gidi.
biéu kién x >1. Phuong trinh da cho twong duong voi
2x+4Vx—1+2V2x+2 =6 & 4(x—1)+4Jx—1+1=2x+2-2+2x+2 +1

& (2a-1+1) =(V2re2-1) efpda-T+1|=N2r2-1 ()
Taco 2x+2—-1>0,Vx >1 nén
(1) 2Vx-1+1=v2x+2 -1 2Jx-1+2=2x+2
S 4x—4+8x—1+4=2x+2=8/x—1+2x-2=0
@Jﬁ(4+m)=0<:>\/xT=0<:>x=l

Vay phuong trinh da cho c¢6 nghiém duy nhat x=1.

Bai toan 77. Giai phuong trinh 4v2x—1+4/x+3=2x+5  (xeR.
Loi gidi.
Diéu kién x> % :

Phuong trinh da cho twong duong véi

2x—1+4y2x—1+4=4(x+3)—4J/x+3+1
o (Vze-1+2) =(2xr3-1) e Nax-1+2)=Vx+3-1 (1)
RO rang 2\/x+3—1>0,Vx2%. Do do

N2x—=1+42=2Jx+3-1<=V2x—-1+3=2vx+3
S2x-1+672x-14+9=4x+12 < 3V2x—-1=x+2

x>-2 x>-2
Rt Rt Sx=Lx=13
18x—9=x*+4x+4 x?—14x+13=0

Két luan phuong trinh ban dau ¢6 nghiém x =1;x=13.

Bai toan 78. Giai phuong trinh 80v/x +136 =25x% +20x + 60x+/x 1 (x € ]@ .
Loi gidi.
biéu kién x >1. Phuong trinh da cho twong duong voi
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16x +80v/x +100 = 25x% + 60x+/x—1+36(x —1)

& (4 +10) =(5x+ 635 1) & x +10)= s+ 63x 1]

& 4x +10=5x+6x—1 & dx+4dx +1=9(x—1)+6/x—1+1
& (24x +1) = (3a=1+1) & v +1]=pa-1+1]
@2\/}+1=3\/ﬁ+1@2&=3m@4x=9x—9@x=§

Két luan phuong trinh ban dau c6 nghiém duy nhit x = %

Bai toan 79. Giai phuong trinh 9x° +2x+8 = 4/x -2 (xeR.
Loi gidi.
bicu kién x > 2. Phuong trinh da cho twong duong véi

9%’ +6x+1=4(x-2)+4/x-2+1 (3x+1)" =(2/x -2 +1)2 & pr+1=px=2+]

x>0 x20
S3x+1=2Vx-2+13x=2Vx-2 & 5 =
Ox —4x+8=0

D@ thay hé (*) vo nghiém nén phuong trinh ban diu v nghiém.

Bai todn 80. Giai phuong trinh x° +7 = x+4v2x” +x+3 (xeR.
Loi gidi.
bicu kién x € R. Phuong trinh da cho twong duong véi

X A2x+1=2x" +x+3+4/2x" +x+3+4

—1=~2x" 3 1
<:>(x+1)2=(\/2x2+x+3+2)2© * " S (1)
—x—3=V2x"+x+3 (2)

x>1 x21
= (e, ) = Sxed.
x =2x+1=2x"+x+3 x +3x+2=0

—x=3>0 {x3—3 {xé—?)

s = Sxed.
x =5x-6=0

" (e, s
X +6x+9=2x"+x+3
Viy phuong trinh d& bai v6 nghiém.

x=—-1lx=

Bai todn 81. Giai phuong trinh 24/1+2x +4/x =2x-1  (xeR).
Léi gidi.

bicu kién x>0.

Phuong trinh da cho twong duong véi

2x+1+2\/2x+1+l=4x—4\/;+lc>(\/2x+1+1)2 :(2\/}—1)2

V2x+l+1=2dx -1 [V2x+1+2=2Jx (1)
fe—g f—
V2x+1+1=1-2Jx  [2x+1+2Jx=0  (2)
o (1)©2x+5+4\/2x+ =4x < 4J2x+1=2x-5

(x—2) +8x* =—4

(*)
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2x-52>0 2x2>5 13+ 4+/10
= 2 - 2 o> X=—"-",.
16(2x+1)=4x —20x+25 4x°—=52x+9=0 2
2x+1=0
. (2)©{x0 oSxed.
X =

_13+4410
2

Vay phuong trinh di cho c¢6 nghiém duy nhat x

Bai toan 82. Giai phuwong trinh 4x° +35=30x + 672x -3 (x eR).

Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi
4x* —12x+9=9(2x~3)+6+2x—3 +1
& (2x-3) =(3V2r 3 +1) & pr-3/=py2r—3+1
©2x-3=32x-3+12x-4=3/2x-3

x>2 x>2 1743413
& < Sx=——
4x* —16x+16=18x-27  |4x" -34x+43=0 4
Vay phuong trinh ban dau c6 duy nhét nghiém x = @

Bai todn 83. Giai phuong trinh 25x* +7x+6V3x-1=7  (xeR).
Loi giii,

- 1 .
biéu kién x > 3 Phuong trinh da cho twong duong voi

2

25x> +10x+1=3x-1-6\Bx—1+9 & (Sx+1)" =(V3x—1-3)

5x+1—\/3x —3 5x+4=+3x-1 (1)
Sx+1=3—-+3x- 2-5x=~3x-1 (2)
5x+42>0 S5x>-4
o ()& ) o , oxed.
25x°+40x+16=3x-1 25x°+37x+17=0
2-5x20 5x<2 23-4/29
25x% =23x+5=0 50

23-+/29
50

= o X =
25x* —20x+4=3x—-1

o (2)@{

Vay phuong trinh ban dau c6 nghiém duy nhit x =

Bai todn 84. Giai bat phuong trinh 16x% —11x < 4+/3x -2 +1 (xeR.
Loi giii,
Diéu kién x> % :

V6i diéu kién nay bat phuong trinh di cho twong duong
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162° 8 +1<3x—2+4\3x -2 +4 & (4x—1) <(Var-2+2)
& Px-1<\Bx-2+2 < 4x-1<Bx-2+2 & 4x-3<Bx -2

4x <3 4x <3 4x <3
&S| [4x-320 S| |[4x 23 <3 & x<l
—<x<l1
16x> —24x+9<3x-2 16x> —27x+11<0 4

Vay bat phuong trinh d3 cho c6 nghiém S = {%, 1} .

Bai toan 85. Giai phuong trinh % =3x+1 (xeR).

Loi gidi. ’

Diéu kién x > —% . Phuong trinh d4 cho twong duong véi
X +ax+1=(2x +1)V3x+1 @ 4x% +16x+4—4(2x+1)V3x+1=0
@4(3x+1)—4(2x+1)\/m+4x2+4x+1=1<:>(2x+1—2\/3xﬁ)2 =1

- 2x+1-243x+1=1 - x=~3x+1 (1)
2x+1-243x+1=-1 x+1=+3x+1 (2)
B (I)Q{XZO = 3+\/E

5 X
x =3x-1=0 2
x2>-1 x2>-1

* (2)e o Sx=0x=1.

X +2x+1=3x+1 xX*=x=0
3+\/§}
5 )

Két hop voi diéu kién ta thu dugc tap nghiém S = {0;1;

Bai todn 86. Giai phuong trinh 10x” +3x+1= (1+ 6)c)\/x2 +3 (x € R) .
Loi giai.
biéu kién x € R. Phuong trinh da cho twong duong véi
40x* +12x + 4 :4(1—i-6x)\/x2 +3 < 40x7 +12x+4—4(1+6x) x> +3=0

 4(x" +3)=4(1+6x)Vx" +3+36x" +12x+1=9

2 = R Y
@(1+6x—2\/E)2:9© 1+6x—2\/m_3 = 3x—1 m (1)
1+6x—2\/x27+:_3 3x+2:m (2)

3x>1 {3x21
S x=1.

v (1)
() {9x2—6x+1=x2+3 8x’—6x—2=0

‘@) {3x+220 {3x2—2 _3_\/7.

2 2 2 _ =X
Ox“+12x+4=x"+3 8x +12x+1=0 4
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3+\/7
D

boi chiéu diéu kién ta c6 nghiém x=1Lx=—

Bai to4n 87. Giai phuong trinh 8x” +9+6+/7x—1=55x (xeR).
Loi gidi.
Diéu kién x> % . Phuong trinh da cho tuong duong voi
163> +8x+1=9(7x—1)=6:/Tx—1 +1 & (4x +1) 2(3\/7x—1—1)2
{4x+1_3\/7x -1 !4x+2—3\/7x1 (1)

dx+1=1-3V7x— dx+3J7x-1=0 (2)
{4x+220 {4x2—2 47+9J17 47-9J17
° (1) & x= (X = )

= ) f— 2 - s
16x" +16x+4=63x-9 16x"—47x+13=0 32 32

e Taco 4x+3V7x—-1>0,Vx2> % nén phuong trinh (2) vo nghiém.

474917 _ 47917

32 32

Két hop diéu kién ta thu duoc nghiém x =

Bai to4n 88. Giai phuong trinh x° +8v2x+1=6x+13 (x € R .
Loi gidi.

Diéu kién x> —% . Phuong trinh da cho tuong duong véi

2x+1—8x/2x+1+16:x2—4x+4c>(\/2x+1—4)2 =(x-2)

2x+l1-4=x-2 N2x+1=x+2 (1)
& =
V2x+1-4=2-x |[2x+4=6-x (2)
x=>-2 x=>-2 x>-2
> (e , o9, & 5 (V6 nghiém).
2x+1=x"+4x+4 x“+2x+3=0 (x+1) =-2
6-x>0 x<6 7-J17
= S x= .
2x+4=x*-12x+36 x*=14x+32=0 2

7-J17
>

> (2)@{

bai chiéu dieu kién ta c6 nghiém x =

Bai to4n 89. Giai phuong trinh 4x° + 6+/2x+5 =30x+37 (xeR).
Loi giii,
Diéu kién x > —% . Phuong trinh d4 cho twong duong voi

4x* =30x+37-62x+5 <:>4x2—12x+9:9(2x+5)—6\/2x+5 +1

X : 2x-2=32x+5 (1)
g G i T R e A (2)
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>1 >1
» <l>@{" 2 @{" 2

4x° —8x+4=18x+45 4x-—-26x—-41=0

<2 <2
* (2)e {x {x

=
18x+45=4x*-16x+16

4x* —34x-29=0

Két hop diéu kién thu duoc nghiém x = i

Bai toan 90. Giai phuong trinh x° +1=5x+3+/4x-3 (x € ]@ .

Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi

4x2—4x+1:4(4x—3)+12\/4x—3+9©(2x—1)2=(2x/4x—3+3)2
|:2x 1=244x—3+3 {x 2=4x-3

1-2x=2VJ4x-3+3

<> X=

17-9V5 1343437
4 bl '

1343437

4

17945

4

(1)

Vax-3+x+1=0  (2)

x>2 x>2 x=>2
(@) (1)@ 5 = 5 (:}x:7_
X’ —4x+4=4x-3 X —8x+7=0|xe{l;7}

o D& dang nhan thdy v4x—3 +x+1>0,Vx > % nén (2) vo nghiém.

Két luan phuong trinh d cho ¢ duy nhat nghiém x=7.

Bai toan 91. Giai phuong trinh 5x” +4+/x* —2x+5 = 4x+17
Loi gidi.

bicu kién x e R.

Phuong trinh da cho twong duong voi

(xeR.

9x? —12x+4=4(x2 —2x+5)—4 xP—2x+5+1

& (3v-2) =2 x2—2x+5—1)2 o

3x-120 3x>1
= (e, ) =
9x —6x+1=4(x —2x+5)

x<1 x<l1
" (2)<:'> 9 2 _ 2 = 2 _
X —18x+9=4(x"=2x+5) 7 |5x*~10x-11=0

3x-1=2

) B S X =
5x+2x-19=0

<X =

5

5

5-445

Két luan phuong trinh ban dau c6 hai nghiém x =

Bai todn 92. Giai phuong trinh v2x* +x* +1=x"+1 (xeR.

Loi gidi.
Diéu kién 2x° +x* +1>0.
Phuong trinh da cho tuwong duong véi

46 -1
s T

x*=2x+5

3-3x=2vJx*=2x+5
~1+4J6

5-445
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22X +x2+1 =242 x* =2 + X7 +1-22x° + x* +1 +1

1=2x" +x* +1 1
@xzz(\/2x3+x2+l—1)2c> i Yo ()
—x+1=~2x"+x* +1 (2)

. (e 2! et e 1;0;1
* () = x(xz_l):()@xe{—, 1}

P
2% +x2 +1=x*+2x+1 2x°=2x=0

x<l1 x<l1 x<I
* (2)eq s, o = , < x=0.
X 2x41=2x+x>+1  |2x°+2x=0 x(x +1) 0

Doi chiéu diéu kién ta thu dugc nghiém S ={-1;0;1}.

Bai toan 93. Giai phuong trinh x* +x—1=(x+2)vx’ -2x+2.

Loi giii 1.

bit Vx* —2x+2 :t,(tZI):x2 =1* +2x—2 ta thu dugc
t2+2x—2+x—1=(x+2)t@tz—(x+2)t+3x—3:0

@t(1_3)—x(t—3)+t—3:0<:>(t—3)(t—x+1):0<:{;=x_1

- x*=2x-7=0
! ¥ -2x+2=3
=

o (x>1 o xell+2v2:1-242
VX' =2x+2=x-1 { { }

X —2x+2=x"-2x+1
Két luan phuong trinh da cho c6 hai nghiém.
Loi gidi 2.
Phuong trinh da cho twong duong véi

x2+x—1=(x+2)m
& +x-1-3(x+2) = (¥+2)(V¥ ~2x+2-3)
(x+2)(¥-2x-7) | -2x=7=0 (1)
Ve 200243 | -1y +1=2-1 (2)
D& thiy y/(x—1)"+1>|x~1/>x—1 nén (2) vé nghiém.
Phuong trinh (1) ¢6 hai nghiém x e {1+2J§;1—2J§}. Két luan nghiém S = {1+2\/§;1—2\/§}.
Léi gidi 3.
Phuong trinh da cho twong duong voi

4x> +4x—8—4(x+2)Vx —2x+2 =0

& (2 +4x+4)—4(x+2)Vx? ~2x+2 +4(x* ~2x+2) =x2-8x+16

2 _ =
<:>(x+2—2\/x2—2x+2)2=(x—4)2c> a2 =3
¥ —2x+2=x-1

S xr-2x-7=

Suy ra
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x*=2x-7=0
o [x>1 @xe{l+2\/§;l—2\/§}.
X =2x+2=x"-2x+1

Két luan phuong trinh dé bai c6 hai nghiém ké trén.

Loi gidi 4.
Phuong trinh da cho twong duong voi
(x* +a-1)(x+2)20 (x* +x=1)(x+2)20 (1+242:1-242)
= =3 31— .
(¢ +x-1) =(2* +4x+4)(x* ~2x+2)  |¥*-2x-7=0

So sanh vai diéu kién thu dwoc hai nghiém nhu trén.

Bai todn 94. Giai phuong trinh 4x* —5x+2=xv2x* -1 (xeR).
Loi gidi 1.
Diéu kién 2x? > 1. Phuong trinh di cho twong dwong voi
8x* —10x+4=2xv2x" -1 & 8x* —10x+4—-2x/2x* -1 =0

S2xF—1-2xV2x =1+ x* +5x* =10x+5=0

<:>(\/2x2—1—x)2+5(x—1)2 =0@{“2x2_ Y ox=

x—1=0
Thr lai, két luan nghiém duy nht.

Loi gidi 2.
Diéu kién 2x? > 1. Phuong trinh di cho twong duong voi
x(4x” =5x+2)20 x(4x* =5x+2)20
16x* —40x7 +25x° +4(4x* =5x)+4=x" (22" —1)  |14x* —40x" +42x° —20x+4=0
x(4x* =5x+2)20 x(4x* =5x+2)20
& = 5 &S x=1
Tx* =20 +21x° =10x+2=0  |(x—1)"(7x" —6x+2)=0

Két luan phuong trinh ban dau c6 nghiém duy nhat x=1.

Bai toan 95. Giai phuong trinh 3x° +x+2 = (x+2)v2x" +x +1 (xeR.
Loi gidi.

D@ thay 3x* +x+2= 3(x+%j2 +§ >0, Vx nén phuong trinh da cho tuong duong véi
x+2>0
{(3x2 —i—x+2)2 =(x2 —i—4x+4)(2x2 +x+l)
x>-2 x>-2
©{9x4+6x3+x2+4(3x2+x)+4=2x4+9x3+13x2+8x+4©{7x4—3x3—4x:0

x>-2 x>-2
=0;x=1
< x(7x3—3x2—4):0<:> x(x—l)(7x2+4x+4):0<:>x -
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Thu lai, két luan phuong trinh ¢6 ding hai nghiém x=0;x=1.
Loi gidi 2.
Phuong trinh da cho twong duong voi

24)c2+8x+16:8(x+2)\/2x2 +x+1 < 24x° +8x+l6—8(x+2)\/2x2+x+ =0

©16(2x° +x+1)-8(x+2)V2x* +x+1+x" +4x+4=9x" +12x+4

N2x2 +x+1=x+1

2
o (#2x rxr1-x-2) =(3r+2) &
202x% +x+1=—x

; < xef{0;1}

[(x>-1
2x +x+1=x+2x+1 x>-1
=
x —x=0

x<0
_{7x2 +4x+4=0
Thr lai, két luan phuong trinh c6 ding hai nghiém x =0;x =1.
Loi gidi 3.
Phuong trinh da cho tuwong duong véi

3x2+x+2—(x+2)(x+1):(x+2)(\/2x2+x+1—x—1)
@2x2—2x=(x+2)(\/2x2+x+1—x—1)

(x+2)(x2—x)
@(\/2x2+x+l+x+l)(\/2x2 +x+1—x—1):
V2x +x+1+x+1

xe{O;l}

2
X =x=0 x(x-1)=0
= \/ﬁ 1 x+2c> 5 = x<0 @)CE{O,I}
CAx+ltxrl="—" -
2 Woxtxtl==x 1002 aviag

Két luan phuong trinh da cho c6 hai nghiém ké trén.
Loi gidi 4.
Phuong trinh da cho twong duong voi
2(2x2 +x+1)—(x+2)\/2x2 +x+1 —(x2 +x) =0.
bat v2x* +x+1=¢,(¢>0) ta thu duoc
2 —(x+2)t—(x* +x) =0 2(t—x—1)+x(t—x-1)=0

2
x—x=0

S (2t+x)(t—x-1)=0
(20+x)(r=x=1) x/2x2+x+l+x+1:x—;2

{x(x—l)zo

=
22x* +x+1=—x {

xe{0;1}
x<0 <:>xe{0;l}
7x° +4x+4=0

Thu lai, két luan phuong trinh ¢6 ding hai nghiém x=0;x=1.

Bai toan 96. Giai phuong trinh x° +x =4 +2+/x + 4 (xeR).
Loi gidi 1.
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Diéu kién x > —4. Phuong trinh da cho twong dwong voi

xz+2x+1=x+4+2\/x+4+1<:>(x+1)2 =(\/x+4 +1)2 o

x=Jx+4 (1)
—x—2=+/x+4 (2)

X¢ét hai truong hop
>0 J
> (e g s
¥ —x-4=0 2
x<-2 x<-2
> (2)<:> 5 &S x=-3.
CHdx+d=x+4  |x(x+3)=0

=-3.

1+\/ﬁ_)C
2 b

Két luan phuong trinh d cho c¢6 hai nghiém x =
Loi gidi 2.
bicu kién x > 4.
Patx+4 = ¥,(¥=0), phuong trinh dé cho tré thanh

X' +2x=y" +2y<:>(x—y)(x+y)+2(x—y):O<:>(x+y+2)(x—y):0.
Suy ra hai truong hop

x<-=2 x<-=2
. x+y+2=0c>—x—2=\/x+4c>{ {

X +4x+4=x+4

x20
. xzy@x:\/x+4®{ <:>x:1+\/ﬁ.

¥’ —x-4=0 2

Két luan phuong trinh d3 cho c6 hai nghiém x = I+ ;/ﬁ ;x=-3.
Bai todn 97. Giai phuong trinh (x+1)° +1=v/8x> +4x+5 (xeB).

Loi gidi 1.
Diéu kién 8x* +4x+5>0 < xeR.
Phuong trinh da cho tuong duong voi

X*+2x+2=+/8x" +4x+5 < 4x” +8x +8=4/8x* +4x+5
S A2 +8x+8=48x  +4x+5 < 4x? —4x+1=8x> +4x+5-48x* +4x+5 +4

2x+1=~/8x" +4x+5 (I
<:>(2x—1)2=(\/8x2+4x+5—2)2<:> Frl=VE rares ()
3-2x=+8x"+4x+5  (2)

Xét cac truong hop xay ra

(1) 2x+320 2x>-3
@) =
4x* +4x+1=8x*+4x+5

4x* +4=0
o) (2)@{

3>2x 3>2x
=
4x* —12x+9=8x>+4x+5 |4x°+16x-4=0
Két luan phuong trinh dé bai ¢ hai nghiém ké trén.
Loi gidi 2.

Piéu kién 8x* +4x+5>0< xeR.

Sxed.

<:>xe{—2+\/§;—2—\/§}.

Dé yrang x* +2x+2=(x+ 1)2 +1>0,Vx nén phuong trinh di cho twong duwong véi
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2 2 2 4 3 2 2
(x +2x+2) =87 +4x+5 x* +4x° +8x” +8x+4=8x" +4x+5

& x40 +4x-1=0 o (x* +4x-1)(x? +1)=0<:>xe{—2+\/§;—2—\/§}

Két luan phuong trinh d3 cho c6 hai nghiém.
Loi gidi 3.

Diéu kién 8x* +4x+5>0< xeR.

Phuong trinh da cho twong duong voi

X +1=+/8x" +4x+5-2x—1

@%(\/8x2+4x+5 +2x+l)(\/8x2+4x+5—2x—1):\/8x2 FAx+5-2x—1
2
@(\/8x2+4x+5—2x—1)( bicy +4x:5+2x”—1}=0
2x+1:\/8x2+4x+5 (1)

=

3-2x=+8x" +4x+5 (2)

Xét cac truong hop xay ra

(1) 2x+3>0 2x>-3
@) =
4x* +4x+1=8x*+4x+5

4x* +4=0
3>2 322
o) (2)@{ g { * <:>xe{—2+\/§;—2—\/§}.

Sxed.

=
4x* —12x+9=8x>+4x+5 |4x’+16x-4=0
Két luan phuong trinh dé bai ¢ hai nghiém ké trén.
Loi gidi 4.
Diéu kién 8x* +4x+5>0< xeR.
Phuong trinh da cho twong duong véi

4x* +8x+8=4+/8x> +4x+5

& 8x’ +4x+5-48x +4x+5-4x* +4x+3=0 (1)

Dit V8x® +4x+5 =1,¢>0 thi (1) tré thanh
-4t —4x7 +4x+3:0<:>t(t—2x—1)+2x(t—2x—1)—3(t—2x—1)=0

f=2x+1 2x+1=+/8x* +4x+5 (1)

=
1=3-2x |3 2x=\8+4x+5 (2)
Xét cac truong hop xay ra

(1) 2x+320 2x>-3
@) =
4x* +4x+1=8x*+4x+5

4x* +4=0

3>2 3>2

o (2)e1 g , =2 * @xe{—2+\/§;—2—\/§}.
Ax" —=12x+9=8x"+4x+5 4x°+16x—-4=0

Két luan phuong trinh da cho c6 hai nghiém ké trén.

<:>(t—2x—1)(t+2x—3):0<:>{

Sxed.

Nhin xét. i . i )
Doi voi loi gidi 1, bai toan 97, dé phan tich hang dang thirc chung ta tim hé so k binh thuong
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x4 2x+2=~/8x% +4x+5 < 2kx? + dkx + 4k = 2k~/8x> +4x+5

2
<:>2kx2+4kx+4k+k2(8x2+4x+5)+1:(k\/8x2+4x+5 +1)

> (8K” +2k) 7 + (4K + 4k ) x+ 5K +4k +1 :(k\/sz +4x+5 +1)2

£ 2
k:—%:xz—x—k%:(—%x/&cz T4x+5 +1j & (2x-1) :(x/8x2+4x+5—2)

Bai toan 98. Giai phuong trinh 2+v/2x—-1=3x+ 2(1 +lj (x € ]]@ .
X
Loi gidi.
A 1 :
biéu kién x > 5 Phuong trinh da cho twong duong véi

2xV2x—=1=3x"+2x+2 < x> +2x/2x =1+ 2x—1=4x* +4x+1

2 5 V2x—-1=x+1 (1)
& (xrv2x-1) =(2x+1) le_—h—l o)

Xét cac kha nang sau xay ra

. (1)@{xz_1 @{xz—l

2x—1=x>+2x+1

-1>3x —-1>3x )

. (2)<:> 5 & 5 (V6 nghiém).
2x—1=9x" +6x+1 9x" +4x+2=0

Két luan phuong trinh dé bai ¢6 duy nhat nghiém x = -2+ V2.
Nhdn xét. 3
Quy trinh tim k dién ra binh thuong

2hoen2x =1 =3kx” + 2kx + 2k
& X7+ 2ke2x =1+ k7 (2x—1) = 3ke® + 2kx + 2k + k7 (2x - 1) + %7

<:>x:—2+\/§.
x> +4x+2=0

& (wthvZe—1) =(3k+1)x* +(26* +2k) x— k> + 2k
k=1=(x+221) =(2x+1)’

Bai toan 99. Giai phuong trinh 4x+2 = 3 +x" +x+1 (x € H@ .
X

Loi gidi.
bicu kién x#0.
Phuong trinh da cho twong duong véi

4x2+2x—3:4x\/x2+x+1©9x2+6x+1:x2+4x\/x2+x+1+4(x2+x+1)
2x+1=2vx"+x+1 1
c>(3x+1)2=(x+2\/x2+x+1)2<:> g T (1)

—4x-1=2Jx*+x+1 (2)
Xét cac truong hop
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2x+120
* ()eq ) , sSxed.
dx" +4x+1=4x" +4x+4

—4x>1 {4x£—1 ~1-4/10

16x* +8x+1=4x">+4x+4

=
12x° +4x-3=0 6

~1-4/10
A

» @)=

Két luan phuong trinh ban dau c6 nghiém duy nhit x =

Bai toan 100. Gidi phwong trinh x° +5x+24 = (Sx — 3)\/x +4 (x € ]@ .
Loi gidi 1.
bicu kién x> 4.
Phuong trinh da cho tuong duong voi
24x” +120x +24° —24(5x -3)Jx+4 =0

& 25x7 =30x+9-24(5x-3)Vx+4+144(x+4)=x" —6x+9

W, 3Jx+4=x (1)
@(5x—3—12\/m) _(X 3) {x_lb/m (2)

Xét cac truong hop xay ra

x>0 x=0

o ()& , o oSx=12.
x*=9x-36=0 xe{-312}
x2>1 x2>1

o (2)e ) ) o x=3+26.
x —2x+1=4x+16 x —6x—-15=0

Két luan phuong trinh ban dau c6 hai nghiém x=3+26;x=12.
Loi gidi 2.
bicu kién x> 4.
Phuong trinh da cho twong duong véi 6(x+4)—(5x—3)vx+4+x’ -x=0
biat vx+4 =1,(¢ >0) ta thu dugce
61’ —(5x=3)t+x*—x=0
<:>2t(3t—x)—x(3t—x)—(3t—x)=0
x =3t
3t—x)(2t-x-1)=0
< (3=x)(2=x-1) C{x+1:2t

Xét cac truong hop xay ra

x20 x2>0
¢ x=3Sx=3Hx+49 = S x=12.
X =9x-36=0 |xe{-3;12}
x>1 xx1
o xtl=2ox+l=2Vx+d4 ] : & x=3+26.
x =2x+1=4x+16 x —6x—-15=0

Két luan phuong trinh ban dau c6 hai nghiém x =3+ 26;x=12.
Loi gidi 3.

Diéu kién x> 4.

Phuong trinh da cho tuwong duong véi
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(x2+5x+24)(5x—3)20 (x2+5x+24)(5x—3)20
=
xt =15 +3x* +351x+540=0

(x> +5x+24)" =(5x-3)(x +4)
(x2+5x+24)(5x—3)20 (x2+5x+24)(5x—3)20 |
(x—lZ)(x+3)(x2 —6x—15)© xe{_3;12;3_2\/g;3+2\/6} @xe{3+2\£,12}

Két luan phuong trinh ban dau c6 hai nghiém x =3+ 246;x=12.

Nhin xét. 3 . )

Doi voi loi giai 1 cua bai toan, cac ban dé dang tim hang so k
2k +10kx + 48k = 2k (5x —3)Vx +4
& 2k + 10k +48k +(5x—3)" + &% (x+4) = (5x-3)" +k* (x +4) + 2k (5x—3)Vx+4
& (2k+25)2 + (k> 410k ~30)x+4K> +48k +9 = (Sx -3+ kx+4)

k=122 —6x+9=(5x-3-12Vx+4) o (x-3) =(5x-3-12Jx+4)

Bai toan 101. Giai phuong trinh 3x” +17x-28=10(2x—1)v/x—1 (xeR.
Loi gidi.
bicu kién x>1.
Phuong trinh da cho tuwong duong véi
3x° +17x—28—10(2x—1)\/x— =0

o xP+4x+4=4x7 —4x+1—10(2x—1)\/x—1+25(x—1)

2 2 x—3:5\/ﬁ 1
e (x+2) =(2x-1-5x-1) ®Lx+1=5\/ﬁ Ez))

Xét hai truong hop
. x23 x23 31+5+/33
> (l)<:> R <9, Sx=—-.
X" —6x+9=25x-25 x"=31x+34=0 2
3x+120 3x+120 ]
X (2)<:> s & s (V6 nghiém).
9x" +6x+1=25x—-25 O9x"—19x+26=0

Két luan phuong trinh d3 cho c6 nghiém duy nhét.

Bai todn 102. Giai phuong trinh x* +6x+4=4(x-1)Vx’-x+3  (xeR.
Loi gidi.
Phuong trinh da cho tuwong duong véi

X +6x+4—4(x—1)Vx’—x+3=0

&4 —12x+9=x" —2x+1-4(x-1)Vx’ —x+3+4(x" —x+3)

> |x—2=20¥—x+3 (1
& (2x-3) =(x-1-20" —x43] & 3 A "
3x—4=~/x"—x+3 (2)
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P—dx+4=4(x"—x+3 g
* * (x * )<:>{3x 8<:>xe®.

) (I)Q{x22

{3x24 {3x24 23+4+/43
e (2)e Xx=——

2 2 < 2 _ <
Ox" —24x+16=x"—x+3 &x —23x+13=0 16

23+JI3
16

x=>2

Két luan phuong trinh da cho c6 nghiém duy nhat x =

Bai toan 103. Giai phuong trinh 2x+7+2vx+2+63x+1=0 (xeR).
Loi gidi.
Diéu kién x> —% :

Phuong trinh da cho tuwong duong véi

3x+1+6/3x+1+9=x+1-2vx+2+1
@(\/3x+1+3)2=(\/x 2—1)2

Bx+1+3=/x+2-1 N3x+1+4=+x+2 (1)
o o

N3x+1+43=2—-+/x+2 V3x+1l+Vx+2=-1 (2)

D@ thdy phwong trinh (2) v nghiém.

Tacod (1)<:>3x+17+8\/3x+ =x+2< 2x+15+8V3x+1=0, v0 nghiém vi 2x+15+8\/3x+1>O,Vx2—§.

Két luan phuong trinh ban dau vo nghiém.

Bai todn 104. Giai phuong trinh 2vx+4 =x*+3x-1 (xeR).
Léi gid

bicéu kién x > —4.

Phuong trinh da cho twong duong véi

x+4+2\/x+4+1:x2+4x+4<:>(\/x+4+1)2 =(x+2)’

Nx+4+1=x+2 Jx+4=x+1 (1)
= &
Vx+4+1=—x-2 Nx+4=—x-3 (2)
Xét hai truong hop
x+4=x>+2x+1 X +x-3=0 “1+413
> (e =S Sx=—
x+1>20 x>-1 2

X+4=x"+6x+9 [X*+5x+5=0 -5-V5
> () = ~ R
_x—320 XS_?) 2
Déi chibu diéu kién ta thu dugc hai nghiém x = _5;\/5 W= —1+2J§ '

Bai todn 105. Giai phuong trinh (x-3)" =21-4Jx+3  (xeR).
Loi gidi.

Piéu kién x>-3.

Phuong trinh da cho tuwong duong véi
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X —6x+9=21-4x+3
S x*=2x+1=4(x+3)-4Vx+3+1

& (x-1) =(2Vx+3-1)

@P—l:%/ﬁq@ x=2x+3 (1)
x-1=1-2Jx+3  [2-x=2Jx+3 (2)

X¢ét hai truong hop
x=20 x>0
e (e , o S x=6.
x*—4x-12=0 xe{-2;6}
2—-x20 x<2
e (2)e1, = o x=4-26.
x —4x+4=4x+12 x —8x-8=0

Déi chiéu didu kién ta thu duoc nghiém x =6;x=4-26 .
Bai todn 106. Giai phuong trinh 3v2x+1=2x*+7x+3 (xeR).
Léi gidi.
g 1 .
biéu kién x > 5 Phuong trinh da cho twong duong voi

67V2x+1 =4x* +14x+6 < 2x+14+642x+1+9=4x> +16x+16

@(WH)Z =(2x+4)’ @{m”:z““

NV2x+1+43=-2x—-4

N2x+1=2x+1 (1)

=
V2x+1=-2x-7 (2)

Xét hai truong hop
2x+1=0 xz—l 1
o ()& N 1<:> 2 1= —5;0 .
xX+1l=4x" +4x+ 4x2+2x20
2x-=720 2x <=7
o (2)e ) =3 oSxed.
2x+1=4x" +28x +49 4x° +26x+48=0

Két luan phuong trinh d cho c¢6 hai nghiém ké trén.
Bai todn 107. Giai bat phuong trinh V4x+1>2x>—6x+1 (xeR).
Loi gidi.
Diéu kién x> —% :
Bét phuong trinh d cho tuong duong véi
2V4x+1>4x" —12x+2 < dx+1+24x+1+1>4x> —8x+4

@(\/4x+1+1)2 >(2x-2)" & (Vax+1+2x-1)(Vax+1-2x+3)>0 (1)

2
bat \/4x+1:t,t20:>x:%.Khidé
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| | ) )
(1)@(wr 3 —lj(z‘— : +3j>0©(z +2t=3)(¢* =2t-7)>0

& (t+1)(t-3)(F -2t =7)> 0 (1-3)(£ -2t -7) >0

|:1—2\/§<t<3 {0St<3 r<9 {x<2
R =

- =
t>1+242 (51422 |£2>9+4402 | x>2+442

Két luan bat phuong trinh da cho c6 nghiém S = [—iﬂj U (2 + \/5; +oo) .

Bai toan 108. Giai phuong trinh 4x* —-13x+5=—V3x+1 (xeR).
Loi gidi.

A 1 .
biéu kién x > 3 Phuong trinh da cho twong duong véi

8x —26x+10=-2+3x+1 <:>16x2—4Ox+25:4(3x+1)—4\/3x+1+1

5 2 V3x+1=2x-2 (1)
& (4x-3) =(2Bx+1-1) @[ 32 (2)

Xét cac truong hop
x>1 x>1 11++/73
> (e ) == S x=——
3x+1=4x"—-8x+4 4x°=11x+3=0 8

3-2x2>0 xéz 15—@

> (2)@{ —ar 1o = 2 o x :
Sxl=dx—12x+9 1,0 1500820

Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.
Nhdn xét.
Ta tim hang sé k truc tiép luén: 2/’((4x2 —13x+ 5) =—2k~3x+1.

Bién doi vé hang ddang thirc
2k (4x” —13x+5)+k” (3x+1)+1=k" (3x+1) = 2k3x+1+1

& 8k + (3K =26k ) x+ K +10k+1:(k\/3x+1—1)2
2

Dé duwea vé hang dang thire thi 8k la s6 chinh phirong, dé thdy k =2 =16x> —40x +25 = (2\/3x +1- 1)
Bai toan 109. Gidi phuong trinh ——=——"—= 3 (xeR).

Loi gidi.

Taco 3 /x2+1—1zi—1>0 nén diéu kién xeR.
2 V2

Phuong trinh da cho tuwong duong véi
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5x2+15x:6‘/x2+%—2<:>5x2+15x+2:3 4x* +2

< 20x> +60x +8 = 6:3/4x> +2 c>36x2+60x+25:4(4x2 +2)+12 45> +2 49

3x+1=+4x"+2 (1)
3x+4+V4x*+2=0 (2)

2
& (6x+5) =(2/ax +2+43) &

Xét hai truong hop
1
3x+1>0 Xz-7 -
v (1)@»{92 xrtoanen S 3 @xz%‘/ﬁ.
xP+6x+1=4x" + 5x° +6x—-1=0
3x+4<0 <2 —12-7
. el s
Ox" +24x+16=4x"+2 5x*+24x+14=0

Két luan phuong trinh da cho ¢6 hai nghiém § = {

—12—\/774.Jﬁ—3}
5 o5

Nhdn xét.
Doi voi bai toan trén ta tiép tuc tim hang so k.

2k(5x2 +15x+2) = 6k~4x> +2

€ 2k (527 +15x+2)+ & (427 +2)+9 = k7 (457 +2) + 6kv/4x" +2+9
o (4K* +10k) x> +30ke + 2k + 4k +9 = (k\/4x2 +2 +3)2

s |4k 10k =m®

bé y thay can co , ,

2k +4k+9=n

, 2
Khong qua kho thtr nghiém thay k =2 = m” =36;n" =25= (6x+5)2 = ( 4x* +2 +3) L
Bai todn 110. Gidi phuong trinh xvx+3 =x+1 (xeR).
Loi gidi 1.
biéu kién x > -3 . Phuong trinh da cho twong duong véi
4xx+3=4x+4 & x* +4xJx+3+4(x+3)=x" +8x+16

2 AR Vx+3=2
c>(x+2\/m) =(x+4) {_\/mzx+2

[x+3=4
; 5 x=1 5
S| [ 38xs- 33—
&S| |3<x<-2 o xell 33
x+3=x"+4x+4 g
x +3x-1=0

Dbi chiéu diéu kién ta thu duoc nghiém S = {1;

Loi gidi 2.
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Diéu kién x >-3.
Pt Vx+3=14,(t20)= x=1>-3.
Phuong trinh da cho tuong tré thanh
(£ -3)t= -3+l - -3t+2=0

.—1+\B,—1—\E
y

<:>(t—2)(t2+t—1)20<:>te{2, .

Déi chiéu 7> 0 ta co cac trudng hop

» t=2=>x=1.
—1++/5 —1++/5 ’ 345
> t= 5 =>x= 5 -3= L

Vay phuong trinh dd cho c¢6 hai nghiém ké trén.

Bai todn 111. Gii phuong trinh 6vx* +x+143=x+> (xeR).
X

Loi gid.
bicu kién x # 0. Phuong trinh da cho twong duong véi

6xVx? +x+1=x*=3x+5

<:>9(x2 +x+1)—6)cx/xz+)c+l+x2 =9x? +12x+4
2

<:>(3 x* +x+1—x) (3x+2)2

{3 X +x+l—-x=3x+2 WX+ x+1=4x+2 (1)
=

=
WxT+x+1—-x=-3x-2 WxT+x+1==22x-2 (2)

Ta thiy 6\/x2+x+1+3>0:>x+§>0<:>x>0:>(2)vc‘) nghiém. Do d6
X

4x > -2 xZ—l —7+\/i
(1) 90X’ 19X+ 9=16x> +16x 14 2 ANy
X +9Yx+Y = X +10x+ 7X2+7X—5=0

Két luan phuong trinh d cho ¢ nghiém duy nhit.

Bai to4n 112. Gidi phuong trinh 12x* —14x+3+12xv/x* =3x+1=0 (x € R) .
Loi gidi.
Diéu kién x* —3x+1> 0. Phuong trinh d3 cho twong duong véi

2
4(x" =3x+1)+12xx" =3x+1+9x° =x2+2x+1<:>(2 X’ —3x+1+3x) =(x+1)’

f—g

20x* =3x+1+3x=x+1 20x* =3x+1==2x+1 (1)
o
20x? =3x+1+3x=—x—-1 20x? =3x+1=—4x-1 (1)

X¢ét hai truong hop
1-2x>0 L<l 3
* W) ar—ar 1 T, 2T
(x —JX+ )— X —4ax+ 8x =3
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~1>4x y<-t ~10-2+/34
* Be 4(x =3x+1)=16x" +8x+1 y T
¥ 12 +20x—3=0

Déi chiéu diéu kién, két luan phuong trinh dd cho ¢6 hai nghiém.

Bai toan 113. Giai phuong trinh 2x* +3x+2vx’-1=5 (xeR).
Loi gidi.
Diéu kién |x| > 1. Phuong trinh da cho twong duong véi

8x2 +12x+8/x> -1 =20<:>16(x2 —1)+8Wx2 1+x>=9x" —12x+4

- 2 » AVt —l+x=3x-2 (20X’ -1=x-1 (1)
o (#x-1+x) =(3x-2) & o
dx—1+x=2-3x VX' —1=-2x+1 (2)

Xét hai truong hop
4x* —4=x"-2x+1 x=1
» () = o x=1.
x2>1 3x*+2x-5=0
x_5
4x* —4=4x* —4x+1 4
= 2)e x SRR Yo xed.
1-2x2>0 1
x<—
2

Két luan phuong trinh c6 nghiém duy nhét ké trén.

Bai toan 114. Giai phuong trinh %+2(1+x) | +x+% =x(2x+1)  (xeR).
Loi gidi.
Phuong trinh da cho twong duong véi

x’ +x+%+2(l+x)‘/x2+x+%+x2 +2x+1=4x> +4x+1
1 2
oL [x +x+§+x+1] =(2x+1)’

‘/x2+x+%+x+1=2x+1 ‘/x2+x+%:x (1)

= =
,/x2+x+%+x+1:—2x—1 ,/x2+x+%=—3x—2 (2)
Xét hai truong hop xay ra )
x>0 x>0
* (e, 1 ,e 1 & xed.
X +x+—=x X=——=
2 2
3x-2>0 c< 2
. 3 7
* (2)eq, 1 , S x=——
X +x+—=9x"+12x+4 8

8x2+11x+%:0

Két luan phuong trinh da cho ¢6 nghiém duy nhét ké trén.
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1 2
Bai toan 115. Giai phuong trinh 4(x+3),/2x” —x+3 +8x+?8: 0 (xeR).

Loi gidi.
Phuong trinh da cho twong duong véi

2
4(2x2—x+%j+4(x+3)‘f2x2—x+%+x2+6x+9=9x2—6x+1c>(2,/2x2—x+%+x+3] :(3)6—1)2
/ > 1 5.2 1
2.12x —x+§+x+3:3x—1 2x —x+§:x—2 (1)

<~ <

2 /2x2—x+§+x+3=1—3x /2x2—x+%=—2x—1 (2)

Xét cac truong hop xay ra

1 11
2xt —x+—=x"—4x+4 43x——=0
v (e v 3 TR T 3 Sxed.
x=2 x=2
1
2x-120 <1
v (2)@ P 2 @X:M.

2x2—x+%=4x2+4x+1 12

2x? +5x+§:O

Két luan phuong trinh da cho ¢6 nghiém duy nhét ké trén.

Bai toan 116. Giai phuong trinh x* +(x+2),/x’ —% = % (xeR).
Loi giii,

g 1 .
Diéu kién x* > % . Phuong trinh da cho twong duong véi

6x2+6(x+2),/x2—%=§<:>9(x2—%)+6(x+2),fx2—%+x2+4x+4:4x2+4x+1
T 2 3,/x2—%+x+2:2x+1 3‘/x2—%:x—1 (1)
@(3 /xz—z+x+2] =(2x+1) & SN
3,/x2—%7+x+2=—2x—1 ,/xz—%=—x—1 (2)

Xét hai truong hop
x—1>20 >1
o (1) - ol I S22 1E)
9(x2——j:x2—2x+1 8x* +2x——==0 16
6 2
<
xz—H:x2+2x+l x=-l
o (2)e 6 o 13> x=——
XxX=—— 12
—x 21 12

Két luan phuong trinh d cho c6 hai nghiém ké trén.

Bai toan 117. Giai phuong trinh 4x’ —11x+%=2(1—x)‘/—x2 +x+§ (reR).
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Loi gidi.

g 2 .
Diéu kién —x” +x + 3 > (. Phuong trinh di cho twong duong véi

—x* +x+§+2(l—x),/—x2+x+§+x2—2x+l=4x2 —12x+9

2
o | [-x +x+§—x+1j :(2x—3)2

‘/—x2+x+§—x+1:2x—3 ‘/—x2+x+§=3x—4 (1)
<~
2 2 2 2
-X +x+§—x+l=3—2x -X +x+§=2—x (2)

3x-4>0 x> —
3

Xét hai truong hop )

Sxed.

46

2 2_ 2
x+x+3—9x 24x+16 10x2—25x+?:0

2—-x20 x<2

10 oSxed.

* (2)e =
( ) —x2+x+§=x2—4x+4 2x2—5x+?:0

Két luan phuong trinh d3 cho vo nghiém.

Bai to4n 118. Gidi phuong trinh 2x° —x+8+2(x—3)‘f3x2 —%x+2 =0 (x € R) .

Loi gidi.
biéu kién x € R. Phuong trinh da cho tuong duong véi

4x* =2x+16+4(x~-3),/3x° —%x+2 =0
@4(3% —%x+2)+4(x—3),/3x2 —%x+2+x2 —6x+9=9x"—6x+1

2
o2 /3x2—%x+2+x—3] =(3x-1)
2‘/3x2—%x+2+x—3=3x—1 ‘/3x2—%x+2=x+1 (1)

< f—

2‘/3x2—%x+2+x—3=1—3x ‘/3x2—%x+2:2—2x (2)

3x2—lx+2:x2+2x+1 2x2—§x+1=0

v (e 2 o 2 oSxed.
x+1>0 >-1
» 1 2 » 15
3x*——x+2=4x"-8x+4 X ——x+2=0 15—-+/193
v 2)e! 72 =172 Sx=
2-2x20 x<1
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Két luan phuong trinh da cho c6 nghiém duy nhat ké trén.

14x> —24x+1 2
Bai toan 119. Giai phuong trinh "3—1"++6 /x2—§x+1 -0 (xeR).
x_

Loi gidi.
bicu kién 3x =1.
Phuong trinh da cho tuwong duong véi

14x* —24x+1+6(3x—1) /x2—§x+1=0
<:>9(x2—§x+1j+6(3x—1) /x2 —§x+1+9x2—6x+1:4x2 +12x+9

2
o3 /x2—3x+1+3x—1J =(2x+3)’

3

[, 2 . 2

3./x —§x+1+3x—1:2x+3 3. /x —§x+1:4—x (1)
<

2 2 , 2

3./x —§x+1+3x—1:—2x—3 3./x —§x+1=—5x—2 (2)

4—-x>0
x<4 —14++/57 —1-4/57

o (1)@ , 2 5 S A S xe ; .

9 x —§x+1 =x" —-8x+16 8x +2x—-7=0 8 8

—5x-2>0 2

x<-= ~13-/49
T A P ERE N P PRIPITAS I T
AT It 16x% +26x—5=0

Két luan phuong trinh d cho ¢6 ba nghiém ké trén.

Bai toan 120. Giai phuong trinh 11x—7 =2(x+2)v/x -2 (xeR).
Loi gidi.
bicu kién x>2.
Phuong trinh da cho twong duong véi
X +4x+4-2(x+2)Vx-2+x-2=x"—6x+9

2—+Jx-2=x-3 Jx=2=5
@(x+2—\/x—2)2:(x—3)2<:> e * o = o
xX+2—-x-2=3-x Vx—=2=2x-1

x—2=25 x=27
x=27
sl [x=22 sl [x=2 & Sx=27
X e
x—2=4x"—4x+1 4x* —5x+3=0

Két luan phuong trinh da cho c6 nghiém duy nhat x =27.
Bai toan 121. Giai phuong trinh 2(x+2)v/2x—-1+6x=x"+2 (xeR).
Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi
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6()c+2)\/2)c—1+18)c=3)cz+6<:,>x2 +4x+4+6(x+2)\/2x—1+9(2x—1):4x2+4x+1

vix—l= 3W2x-1=x-1 (1
c>(x+2+3\/m)2:(2x+1)2<:>|:x+2+3 A Vax-l=x (1)

&
x+2+3V2x-1=-2x-1 N2x—-1=—-x-1 (2)
Xét cac truong hop

x=1 x=1 21++/401
o ()& ) = Sx="——.
18x—-9=x"-2x+1 x —=21x+10=0 2
o Phuong trinh (2) v6 nghi¢m vi —x—-1<0,Vx > %
Két luan bai toan c6 nghiém duy nhét ké trén.
Bai todn 122. Gii phuong trinh 2(x-3)v4-x =8x"+13x-12  (xeR).
Loi gidi.
biéu kién x < 4. Phuong trinh da cho tuong duong véi
x2—6x+9+2(x—3)\/4—x +4—-x=9x" +6x+1

—34+J4—-x= Vd-x=2x+4 1
<:>(x—3+\/E)2=(3x+1)2© O 2= S (1)
x=3++v4-x=-3x-1 Vd—x=-4x+2 (2)

Xét hai truong hop
x+220 x=-2 —17++/97
* (e ) =2 Sx=—""
4—x=4x" +16x+16 4x +17x+12=0 8
1-2x20 xSl
* (2)e A L6x 16 4<:> 2 < x=0.
TX= 10 —iox 16x> —15x =0

Doi chicu diéu kién, két ludn bai todn cd nghiém hai nghiém ké trén.

Bai toan 123. Giai phuong trinh 2(2x+1)v7-x+3x*+5x+7=0 (xeR).
Loi gidi.
bicu kién x <7 . Phuong trinh da cho twong duong véi

4" +4x 4142 (2 + )VT —x +T—x =2 = 2x+ 1 (2 + 14T -x)

- 2x+1+\/7—x=x—1<:> Vi-x=-2-x (1)
2x+1+V7—x=1—x NT—x=-3x (2)

2

(x-1)

Xét hai truong hop
-x-220 x<-2 5437
= (e ) o9, Sx=——.
T—x=x"+4x+4 x"+5x-3=0 2
x<0 x<0 —1=4/253
- 2o 2 : x= Y22
7—x=9x Ix"+x-7=0 18

Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.

Bai toan 124. Giai phuong trinh 24/8—3x = =l (xeR).
X

Loi gidi.
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Diéu kién Oixsg.Phu(mg trinh da cho tuong duong voi
2xV8—-3x =3x" —x -7 <> 8-3x+2x/8-3x +x* =4x" —4x+1
V8-3 =2x-1 V8-3x =x-1 1
& (VB=3x+x) =(2x-1) & SRR )
V8-=3x+x=1-2x V8-3x=1-3x (2)
x—120 x2>1 —1++/29
o () & Sx=———.

X

8—3x=x"—-2x+1 X +x=7=0 2
1-3x>0 xél 3-4/261

o (2)e S Ar—0x 6 1<:> 3 <:>x=T.
TOX=IX TOXHL g2 _3x_7-0

Két luan phuong trinh da cho ¢6 hai nghiém ké trén.

Bai toan 125. Giai phuong trinh 3x* +14x—17=2(x-3)V9-4x  (xeR).

Léi gidi.

Diéu kién x < % . Phuong trinh da cho tuong duong voi
9—4x+2(x—3)9—4x +x* —6x+9=4x> +dx+1
@(M+x—3)2 = (2x+1Y’

N9—4x +x-3=2x+1 V9—-4x =x+4 (1)
= =
VI9—-4x +x-3=-2x-1 V9—4x =-3x-3 (2)
x+4=20 x=>-4
o (e ) =" o x=-6++/29.
9—4x=x"+8x+16 x +12x+7=0
—-3x-32>0 x<-1 22
o (2)e ) =2 Sx=——".
9—4x=9x" +18x+9 O9x“+22x=0 9
Két luan phuong trinh da cho c6 hai nghiém ké trén.

Bai toan 126. Giai phuong trinh 3x* +17x-3=2(2-x)J8-x (xeR).

Loi gidi.

biéu kién x <8. Phuong trinh da cho twong duong véi
8—x+2(2-x)\V8—x+x* —4x+4=4x" +12x+9

@(Jﬁ+2—x)2:(2x+3)2
c{\/ﬁu—x:zxw - B—x=3x+1 (1)
V8—x+2-x=-2x-3 |V8—x=-x-5 (2

2 — /=
{8—x29x2+6x+1 P T —7+301
e (e & 1 Sx=——"—1.

3x+120 xz—g 18

-x-520 x<-5 —11++/53
e (2)& _2 =2 L ox=——.

8—x=x"+10x+25 x +11x+17=0 2
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Viy bai toan c6 hai nghiém ké trén.

Bai toan 127. Giai phuong trinh 2(2x—3)\/10—x +3x" —11x+18=0 (x € R) .

Loi giai.

biéu kién x <10. Phuong trinh da cho twong duong véi
10—x-|—2(2x—3)\/10—x+4x2 ~12x+9=x"-2x+1

<:>(\/10—x+2x—3)2=(x—1)2
- x/lO—x+2x—3=x—1<:> VIO-x=2-x (1)
VI0-x+2x-3=1-x V10—x =4-3x (2)
. 2-x>0 x<2 3-./33
Qe (1)@ =

e’ X = .
10—-x=x>-4x+4 x2=3x-6=0 2
. 4-3x20 x<d 23-./565
MRS TIPSR G I T
TXSIN mLAx 9x* —23x—1=0

Két luan bai toan c6 hai nghi¢m ké trén.
Bai toan 128. Gidi phuong trinh 2(2x-1)v/13-2x+3x*=-5  (xeR).
Loi gidi.
Diéu kién x < g . Phuong trinh da cho tuong duong véi
13—2x+2(2x—1)\/13—2x+4x2—4x+1=x2—6x+9
2
& (Vi3=2x+2x-1) =(x-3)
VI13-2x+2x-1=x-3 VI3-2x=-2-x (1)
o =
VI3-2x+2x—-1=—x+3 V13-2x =4-3x (2)

. (1)@,{_2_"20 {xS—Z o re 3343,

=
13-2x=x"+4x+4 X2 +6x-9=0
4-3x>0 < 11-/94
B A PN P I YT
TEY=TX T LA 9x> —22x+3=0

Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.

Bai todn 129. Giai phuong trinh 2(x+2)Vx+1=x"-3x-4  (xeR).
Loi gid.
biéu kién x > —1. Phuong trinh da cho twong duong véi
6(x+2)Vx+1=3x"-9x-12 = 9x+9+6(x+2)Vx+1+x> +4x+4=4x" +4x +1

3Jx+1+x+2=2x+1 3Wx+l=x-1 (1)

<:>(3\/x+l+x+2)2=(2x+1)2c> o

3Wx+1l+x+2=-2x-1 Vx+1=-1-3x (2)

Xét cac truong hop
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x—-120 x>1 11++/89
o (e b o9, Sx=———.
Ix+9=x"-2x+1 x —11lx-8=0 2
—-1-3x>0 xs—l 5
o (2)e —0x 16 . 3 St
x+1=9x" +6x+ 5% 4 5 = 0
Két luan phuong trinh da cho c6 hai nghiém ké trén.
\e . s X 1 2 17
Bai toan 130. Giai phuong trinh 2(x+3) 2x+E:3x —4x—7 (xeR).

Loi gidi.

A 1 ;
biéu kién x > e Phuong trinh da cho twong duong voi

2x+%+2(x+3),/2x+%+x2 +6x+9=4x*+4x+1
1 1
2 2x+—+x+3=2x+1 2x+—=x-2 (1)
1 2 2 2
S|y 2x a3 =(2x+1) &

=

,/2x+%+x+3=—2x—1 ,/2x+%=—3x—4 (2)
Xét cac truong hop

-2>0

* x22 6+~/29
v (e 1, , & x= .

2x+E=x —4x+4 4x° -24x+7=0 2

-3x-4>20

X<——

v (2)<:> 3 oSxed.

2x+1—9x2+24x+16©
7 18x* +44x+31=0

Két luan phuong trinh da cho c6 hai nghiém ké trén.

Bai toan 131. Giai phuong trinh 6(x—1) , fx+§ =3x"—19x+2 (x € R).
Loi gidi.
Diéu kién x> —% :

Phuong trinh da cho tuwong duong véi

2
9x+6+6(x—1),/x+§+x2—2x+1=4x2—12x+9<:>[3‘/x+§+x—1] =(2x—3)2
Bién ddi ta thu dugc
3,/x+§+x—1:2x—3 3,/x+§:x—2 (1)

o o
3‘/x+§+x—1:3—2x 3‘/x+§=4—3x (2)
x—-220 x=>2 13++177
> (e ) = Sx=———"—.
Ix+6=x"-4x+4 x —=13x-2=0 2
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4-3x>0 xﬁi
3 Sx=—.

g (2)9{ 2 _24x+1 ¥ 3
Ox+6=9x"-24x+16 9x” —33x+10=0

Déi chiéu diéu kién ta thu dugc hai nghiém ké trén.

Bai toan 132. Giai phuong trinh 3x* —18x+5=4(x—1), /3x—% (xeR).
Loi gidi.

Diéu kién x> é Phuong trinh da cho tuong duong voi

2
12x—2+4(x—1),/3x—%+x2—2x+1:4x2—8x+4©(2‘/3x—%+x—1] :(2x—2)2
1 1
2 3x—§+x—1:2x—2 2 3x—E=x—1 (1)

f— <~

2/3x—%+x—1=2—2x 2/3x—%=3—3x (2)

-1>0 >1
o) (I)Q{x {x @x:7+m.

&
12x—2=x"-2x+1 x*—14x+3=0
3-3x2>0 x<1 15=3+14
o (2)e ) =2 S x=—,
12x-2=9x" —18x+9 9x" -30x+11=0 9
Déi chiéu diéu kién ta thu duoc hai nghiém ké trén.

Bai toan 133. Giai phuong trinh 6(2x—1), fx—% +3x°+x=15 (xeR).
Loi giii,

A 4 :
biéu kién x > 3 Phuong trinh da cho twong duong voi

2
9x—12+6(2x—1),/x—§+4x2 —4x+1:x2+4x+4<:>(3‘/x—§+2x—1] :()c+2)2
3 /x—§+2x—1:x+2 3‘/x—§=3—x (1)

= =
3‘/x—§+2x—1:—x—2 3‘/x—§=—3x—1 (2)
Xét hai truong hop xay ra
Ox—12=x"-6x+9 x*=15x+21=0 15-+/141
» () = Sx=— """
3—x20 x<3 2

= Vi -3x-1<0,Vx z%:» (2) vo nghiém.

Két luan phuong trinh c6 nghiém duy nhét ké trén.
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1
Bai toan 134. Giai phuong trinh 8(3x—-2), fx—% +5x7 +24x:% (xeR).

Loi gidi.

A 5 .
biéu kién x > e Phuong trinh da cho twong duong véi

16(x—%j+8(3x—2) /x—%+9x2—12x+4:4x2—20x+25
2
5 2
= 4‘/x—g+3x—2j :(2x—5)
[ 5
4 x—g+3x—2:2x—5 4 x—g=—3—x (1)

<~ f—g

4‘/x—%+3x—2:5—2x 4 x—%=7—5x (2)

e Vi-3-x<0,Vx Z%: (1) vo nghiém.

Xét hai truong hop

7-5x>0 7

¥ X< 129-2.654

* () 16x-20 55 705449 2 XTI
Xy oA 75x% —258x+187 =0

Két luan phuong trinh da cho c6 nghiém duy nhat ké trén.

Bai toan 135. Giai phuong trinh 3x +l7x+?+6(2x—5) ‘ /Sx—% =0 (xeR).
Loi giii,

A 3 :
biéu kién x > 5 Phuong trinh da cho twong duong véi

45x—%+6(2x—5) /Sx—%+4x2—20x+25:x2+8x+16
3 3
3 2 3 5x—7+2x—5:x+4 3 5x—7=9—x (1)
3,/5x—7+2x—5j =(x+4) & o
3,/5x—%+2x—5=—x—4 3,/5x—%:1—3x (2)

<9 <9
> el ol s e M13I9T61
45x — =~ = x> —18x+81 x2—63x+T:0 14 :

1

1-3x>0 r<2
> () . - 3 @x:357—3\/13zo9
45x— == =9x* —6x+1 5 34 126 '

7 9x —51X+7:0

Keét luan bai toan c6 hai nghiém keé trén.

Bai toan 136. Giai phuong trinh 4v/x+2-2v2x-1=x-6 (xeR).
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Lai gidi.
Diéu kién x > % . Phuong trinh d4 cho twong duong véi
X+2+40x+2+4=2x-1+2/2x-1+1
<:>(\/x+_2+2)2 :(MH)z <:>‘\/x+—2+2‘ :‘MH‘

SAX+24+2=2x-1+1l>Vx+2+1=+2x-1
S Xx+3+2U0x+2 =2x-1=20x+2=x—-4

x—42>20 x>4
& 5 <9, <:>x:6+2\/7
dx+8=x"—-8x+16 x —12x+8=0

Déi chiéu diéu kién ta thu duoc nghiém duy nhit x =6+2+/7 .

Bai todn 137. Giai phuong trinh x+7+2(3V3x-2-v2x-1)=0 (xeR).

Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi
3x-2+6Bx—2+9=2x-1+2/2x-1+1
c>(\/3x——2+3)2=(mvtl)2<:>‘x/3x——2+3‘=‘x/ﬁ+l‘
S\Brx-2+3=V2x-1+1Bx-2+2=+2x-1
©3x-2+4Bx-2+4=2x-14Bx-2+x+3=0 (1)

Tacd 4V3x—-2+x+3>0,Vx> %nén (1) vo nghiém. Két lun phuong trinh di cho v6 nghiém.

Bai todn 138. Giai phuong trinh x—1+/5x-1=2v3x-2  (xeR).
Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi

2x=2+424/5x—1=43x-2 & 5x—1+2/5x—1+1=3x-2+4/3x -2 + 4
@(\/Sx—1+1)2 :(\/3x—2 +2)2 <:>‘J5x—1+1‘=‘\/3x—2+2‘

Sx—1+1=3x-2+25x-1=3x-2+1
x>0

x*=3x+2=0

SS5x-1=3x-1+2J3x-2 <= x= 3x—2<:>{ <:>xe{1;2}

Dbi chiéu diéu kién ta thu dwoc hai nghiém x=1x=2.

Bai to4n 139. Giai phuong trinh +/5— x +% = (J} + 1)2 (xeR).

Loi gidi.
bicu kién 0<x<5.
Phuong trinh da cho twong duong voi
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45-x+5=8Vx +4x & 4(5-x)+4/5-x +1=x+8Jx +16

& (2V5-x+1) =(Vx+4) & [2V5-x+1|=|Vx +4)
S25-x+l=Vx+4 0 25-x=Vx +3 2 4(5-x)=x+6x +9
e11-5r=6Vx & (Vr-1)(5Vx +11) =0 Jr =l = x =1

Déi chiéu diéu kién ta thu dugc nghiém duy nhat x=1.

Bai toan 140. Giai phuong trinh 12v2-x =5x-5+64/x+3  (xeR).
Loi gidi.

biéu kién -3<x<2.

Phuong trinh da cho twong duong voi

4(2-x)+124y2-x+9=x+3+6Vx+3+9
& (2-x +3)2 =(Va+3 +3)2 & [2a—x+3=Na+3+3]
S2V2—x+3=A/x+3+32V2—x=+x+3 =<8—-4dx=x+3=x=1

Két luan phuong trinh da cho ¢6 nghiém duy nhit.

Bai toan 141. Giai phuong trinh 124/2x—1=6v4x-3+28x-31 (xeR).
Loi gid.

Diéu kién x> % :

Phuong trinh da cho twong duong véi

4(2x—1)+12J2x—1+9=9(4x—3)+6/4x -3 +1<:>(2\/2x—1+3)2 = (3v4x-3 +1)2
& 2x-1+3=[3ar =3 +1| & 22x-1+3=3Vax -3 +1
& 2\2x—1+2=3V4x -3 < 4(2x—1)+8V2x—1+4 =9(4x—3) < 8/2x—1 = 28x— 23

23
{28x—2320 x> — 708 ++/36352

S V64(2x—1)= 784+ —1288x+520 ] 2® 784
(2x—1)=784x" ~1288x+ 7843 —1416x +593 = 0

Két luan phuong trinh da cho ¢6 nghiém duy nhét ké trén.

Bai to4n 142. Giai phuong trinh 10x + 6+/x +1=4J4—x (xeR).
Léi gid

bicukién 0<x<4.

Phuong trinh da cho twong duong véi

Ox+63x +1=4—x+4J4—x +4@(3J§+1)2 :(\/4—x+2)2
@‘3\/;+1‘:‘\/4—x+2‘<:>3\/;+1:\/4—x+2<:>3\/—:\/4—x+1
S Ix=4—-x+2v4—-x+1<=10x-3=2+4—x

10x—3>0 0.4
®1002 60x+9 164© P Sxed
X ORI =I0m A 00X —56x—7 =0
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Két luan phuong trinh d3 cho vo nghiém.

Bai toan 143. Gidi phuong trinh (Vx +1)(5vx +7)=4/7-x+9  (xeR).
Loi gid.
bicu kién 0 < x <7. Phuong trinh da cho twuong duong vdi

Sx+12Vx =47 —x+2 @ dx+12Ux +9=T—x+ [T —x + 4
@(2J}+3)2 :(\/7—x+2)2 @‘2J}+3‘=‘\/7—x+2‘
Sx13=VT-x+220x+1=\VT-x o dx+4fx+1=T—x

6
6-5x20 x<— .
S USRI o p= B
16x=25x"—60x+36 2542 — 762436 =0

Déi chiéu diéu kién ta thu duoc nghiém duy nhat ké trén.

Bai todn 144. Gidi bit phuong trinh Sx+2<2(J6-x-6Jx) (xeR).
Loi gidi. ’
bicu kién 0 < x < 6. Bat phuong trinh da cho twong duong véi

Sx+2< 26— x —12x © 4x +124x +9 < 6—x + 26 —x +1@(2J§+3)2 S(\/6—x+1)2
<:>‘2x/§+3‘S‘\/6—x+1‘<:>2x/;+3£\/6—x+1<:>2\/;+2S\/6—x

2-5x=20

S4x+8x+4<6-x =8 x<2-5x & )
64x <25x"-20x+4

2 x<=
o F=5 ol s oy 2826
253?84 1450 xz42+8¢%vxﬁ42—w% 25
25 25
Két hop véi diéu kién ta thu duoc osm%.

Bai to4n 145. Giai bat phuong trinh 3x+2 < 2(J4 —x-2\2x+ 3) (xeR).
Loi g,

Diéu kién —% < x <4 . Bit phuong trinh di cho trong dwong voi

3x+2+42x+3 <24 —x & 2x+3+42x+3+4<4—x+2J4—x +1
@(\/zx+3 +2)2 ﬁ(ﬂﬂ)z <:>‘\/2x+3 +2‘s‘ﬂ+1‘

SA2x+342<Vd—x+1 > V2x+3+1<VJd—x < 2x+4+2/2x+3<4—x

x<0 _
<:>2\/2x+3£—3x<:>{ <::>xSL\/i

9x* —8x—-12>0 9

Két luan bat phuong trinh d3 cho c6 nghiém —% <x< %\/ﬁ .
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Bai toan 146. Giai bat phuong trinh XT+3 <Vx-2++2x+1 (xeR).
Léi gii. ,
biéu kién x > 2. Bat phuong trinh da cho twong duong voi
X+3<200x—2+42V2x+1 & 2x+1-2V2x +1 +1< x =2+ 2/x -2 +1
& (Varri-1) <(Va-2+1) e Naxri-1<Na-2+1 (1)
Tacé x22=2x+1>+/5>1,do dé

(1)©\/2x+ —1<Vx-2+1V2x+1 SV x-2+2 < 2x+1<x-2+4Vx—-2 +4

Sx-1<4fx—2 o x —2x+1<16x-32< x> —18x+33<0=9-4/3<x<9+43
Két hop voi didu kién ta thu dugc 9—44/3 <x<9+44/3.

Bai toan 147. Giai bat phuong trinh 3(x+2)>6+/2x+1+2vy2x-3  (xeR).
Loi gidi.

Diéu kién x > % . Bat phuong trinh di cho tuong duong véi

6x+1221242x+1+442x -3 & 4(2x+1) = 124/2x +1+9> 2x ~3+44/2x -3 +4
& (22 +1-3) 2(V2r—3+2) &2l -32V2x-3+2 (1)

Chuy xZ%:Zx/2x+122\/2—3=1>0.Dod(’)tacé

(1) 2423 +1-3242x-3+2 < 2/2x +1 2 V2x -3 +5
< 4(2x+1)22x-3+10v2x -3 +25 < 3x—9 > 5V2x -3

{x23 {x23 52+10413
x>

= , = 5 &S x>
Ox” —54x+81=>50x—-75 9x° —-104x+156 >0 9

Két hop diéu kién di dén nghiém x > % .

Bai todn 148. Giai bat phuong trinh 3x—2>44/3x-2+2v6x-1  (x€R).

Loi giii.

Diéu kién x> % . Bit phuong trinh da cho tuong duong véi
3x—2+43x-2+4<6x-1-2J6x—-1+1
@(m+2)2 S(x/m—l)2 <:>‘x/3x——2+2‘£‘x/6xi——l‘ (1)

RS rang x2§:>\/6x— ~1>+/3-1>0. Do do6
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(1) eBx-2+2<V6x-1-13x—2+3<6x-1
&3x-2+63x-2+9<6x-1 643x-2<3x-8

8
{3x—820 x>— 78 + 1815
= S x2>2—

= 3
—2)<9x* -4 4
36(35=2)=9x" - 48xk64 g o ser 13650 ’

Két luan nghiém bai toan 1a x > w .

Bai toan 149. Giai bat phuong trinh 4T —x +249—x <3x-19 (x € R) .
Loi gidi.

bicu kién x<7.

Bat phuong trinh da cho tuong duong voi

28— 4x+4J7—x +1<9-x—2/9—x +1
& (2V7-x+1) <(Vo—x-1) & 2VT-x+12No—x-1 (1
D& thdy x<7=/9-x>+2>1 nén
() 2VT-x+12V9-x -1 2J7-x+229—x
©28-4x+4+87-x29-x = 8J7T-x23x-23 (2)
Chti y 3x-23<0,Vx <7=>(2)nghiém dung. Vay bai toan c6 nghiém x<7.

Bai toan 150. Giai bat phuong trinh 1246 -x+2y7-x <5x-18  (xeR).
Loi gidi.

Diéu kién x<6.

Bat phuong trinh da cho twong duong véi

4(6-x)+126—x +9<T—x 27— x +1
& (2V6-x+3) <(VT-x-1) o V6-x+3|<NT-—x-1 (1

Tacd x<6=+V7—x-120 nén
(1)@2\/6—x +3<V7T—x-126—x+4<J7—x

S24-4x+16+168/6—x <T7T—x<=160/6—x <3x-33 (2)
Chu ¥ (2) v6 nghiém vi 3x < 33, Vx < 6. Két luan bat phuong trinh d3 cho vo nghiém.

Bai toan 151. Giai phuong trinh 7x-7=4+2x-1-2Jx+3  (xeR).
Loi gidi.
Diéu kién x > % . Phuong trinh d4 cho twong duong véi
x+3—2\/x+3+1=4(2x—1)—4\/2x—1+1<:>(\/x+3—1)2=(2\/2x—1—1)2
- Jx+3-1=22x— _1<:> Vx+3=22x-1 (1)
Vx+3-1=1-2V2x-1  |Jx+3+2{2x-1=2 (2)

v (l)<:>x+3:8x—4<:>7:7x<:>x:l.
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vV (2) e x+3+4(2x-1)+4(x+3)(2x-1) =4 = 4J(x+3)(2x-1) =5-9x

{5—9x20 o 85857
= o X=———.

16(2x2+5x—3):81x2—90x+25<:> ) 49
49x* ~170x+73=0

Dbi chiéu diéu kién ta thu dwoc hai nghiém ké trén.

Bai toan 152. Giai phuong trinh 2x+4v/5-x =2J/x-3+11 (xeR).
Loi gidi.
bicu kién 3 < x <5. Phuong trinh da cho twong duong véi

5—x—4\/§+4=x—3—2\/ﬁ+1@(\/ﬂ—2)2=( x—3—1)2
@l:m—2=m—lc> Gox=Vx-3+1 (1)
Vs-x-2=1-vx-3  [5-x+/x-3=3 (2)

Xét cac truong hop xay ra

o (2)=2+2 (5—x)(x—3):9<:>x2—8x+15:—?<:>xe®.
o (1)<:>5—x:x—3+2\/x—3+1<:>7—2x:2\/x—3

{7—2x20 x<l 8—\3
O

) e < 2 S x=—--.
Ax°=28x+49=4x-12 2

4x* -=32x+61=0
Két luan phuong trinh d cho ¢ nghiém duy nhit.

Nx+2-—x _2
J3x—1+4 3

Bai toan 153. Giai phuong trinh (xeR).
Loi gidi.
Diéu kién x> % . Phuong trinh da cho tuong duong voi
3(\/x+2—x)=2(\/3x—1+4)<:>3x+2\/3x—1—3\/x+2+8:0
S 6x+43x—1-6Jx+2+16=0<3x-1-43x-1+4=9x+18—6/x+2 +1
Br-1=3Jx+2+1 (1
<:>(\/3x—1—2)2 :(3\/x+2—1)2 o 1)
3x-1+3Jx+2=3 (2)
= (1) ©3x-1=9x+19+2Jx+2 &/x+2=-3x-10 (3).

D@ thay (3) vo nghiém vi —3x—10<0, Vx> 1

3
1 7 1 oy
= V3x—1+3Vx+223 S+2=3 §>3,‘v’x2§:>(2)vonghlem.

Keét luan bai toan ban dau vo nghiém.

Bai todn 154. Giai phuong trinh 5x+12¢/6—x =4Jx+5+24  (xeR).
Loi gidi.
biéu kién —5 < x < 6. Phuong trinh da cho twong duong véi
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Xx+5-4Jx+5+4=4(6-x)-12J6-x+9
o ({75 ) (245 3)2© Jx+5+1=2J6-x (1)

Vx+5+2¥6-x=5 (2)

Xét hai truong hop xay ra
) (1)<:>x+6+2\/x+5:24—4x<:>2\/x+5=18—5x
18-5x>0 = 92 -1246
4x+20=25¢ —180x+18° : XTI
XLV =2ox —lelx+ 2552 —184x+304 =0

. (2)<:>x+5+24—4x+4 (x+5)(6—x)=25<:>4 —x* +x+30=—4+3x

3x—4>0 s 4+ 4430
T16(= +x+30) = 0x" ~24x+16 : crXETS
= 25x% — 40x — 464 = 0

Keét luan bai toan c6 hai nghiém keé trén.

Nhdn xét.
154 bai toan cua tai liéu chii yéu xoay quanh cdc bai todn sir dung hang dang thirc (phén tich binh phwong), di dan

tir dé dén khé, cap d@é tang dan theo cdc dang thirc

(k\/ax+b +c)2 =(mx+n)2
(k\/ax+b +cx+d) (mx+n)2
(p\/ax+b+c) (q\/mx+n +r)2

2
kN ax +bx+c+d) =(mx+n)2

(k\/ax2 +bx+c +dx+e)2 :(mx+n)2

Voi micc do co ban nhu trén, thao tac giai cac phuong trinh hé qua ciing khong qua kho khan, thuan tiy sur dung
bién doi twong dicong, luu y kéo theo hé phiong trinh trong trinh bay dé dat logic 1oi gidi. Trong mot sé truong
hop ¢6 thé nhdn xét vé nghiém nhanh chéng dira vao diéu kién hodc danh gid don gian. Cdc dang thirc phire tap

hon sé dwoc dé cap sau

(px/m+cx+d)2 =(q\/mx+n +rx+s)2
(k\/ax2+bx+c +d)2 =(m\/px2+QX+7”+7’l)2

Trueée khi chuyén sang dang thirc véi can thire chira da thire bdc ba, chiing ta xét mét sé bai todn twong tw sau
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Bai tap twong tu. )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1. x*=3x+2Jx+3=0.

2. X' —6x-12+4Jx+3>0.
3. ¥ =12-4Jx+3.

4. x> —10x+4Jx+2<0.

5. X —10x+16+4/x-2=0.
6. 2x2—Tx+1+2/2x+3<0.

7. (x+2)(2x+1)=2V2x+3 +1.
8. 4x?+9+23x—1<15x.

9 3+x2=6(x+M).

10. x> >1033x -2 +7x+19.

11. 9x(x—1)+1=43x—4 .

12. 4x° 23(x+2\/ﬂ+5).

13. %x(4x+3):3\/6+x+7.

14. 25x* =13x+8+4+/3x+5.

8x? +3/6x—1 <Z

15. .
1+ 2x 2
16. x> —23x— =11x4+7.

17. 9x(x—2) <2(36x+7 +11).
18. (x—1) +y/5-x =4,
19. (x=1)(x—8)+20+4/4-3x =0.

20. 4x* —10x+3+2/5-2x>0.
21. x> —x+5=3J2x-7.

22. %x2:x+3+\/2x+7.

23. 9x? —24x+35<4/3x-8.

24. x* —42x+26=6,/2(2x~1).
25. 24/1143x +x* 28+7x.

26. x> —19x+42=6:/x—2.

27. x> —18x+9 < 8/3x—1.

28. 9x2=4(2x+\/2x—3).

29. 2x* —12x+3>5/4x-6.

30. 9x’ —47x+18=217x+6.
31, (x—1)(x—12)+23x+4 =-8.

(x=1)(3x-1)=(VA—3x +1) .
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33.

34.

35.

36.

37.
38.
39.

40.
41.
42.
43.

44,
45.
46.

47.

48.

49.
50.

51.
52.
53.
54.
55.

56.
57.
58.
59.
60.

61.
62.

3x7 —13x+7>2/3x-2.
x> =+3x-10 15
T x-1 4
8x* —27x+23=21-2x.
6x% —/2-3x 1

9x+10 6
2x* —13x+17=3J6-2x .
5x7+x—7<25x+11.
(x—2) =\4x+5+4.
3x2+5>(x/x—2+1)2.
(x—l)(x—7)=4\/4x—7 .
(x—1)" <8+637—4x.

2x% =22x+5+5,/2x(2x +5) .

x*—14x+15>4/6x-3 .
Ox* —27x+13=2/3x+2.
Ox?+25x+8=2J7-x.

x2§1+j9x+\/17x+6.
2_
X 17x+53:m.

6
x2=17x+27>4/7x-6.
x(2x—5)+1:3\/2x—5.
x> —9=49+4x .
4x* —19x-13<10/7x-3.
x> +35x—48=6+/8—5x.
4x* +64/11x=2 =15x+6.
4 <8(1+40x—4)+17x.

%x(3x+l):l3x+5\/9x+5 .
x(9x—20)>8v2x+1+4.

49x* —16x—13=6+/2x+5.
3x° =+/5x-2 +8?x'
X2 <17x+33+124/15x-2..

2 4+11x—9=6J4—7x .
16x% =10+/8x+3 +27.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM

TRUNG POAN NGUYEN CHICH; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN DOI TUONG PUONG, NANG CAO LUY THUA (PHAN 5)

85

Giai cac phuong trinh va bat phuong trinh sau trén tap hop sd thuc

P NNk W=

10.

11.
12.
13.
14.
15.

16.

17.
18.

19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34

2Wx+3=2x+5+43x+4.
2Wx-3=3x+1+4/4x-5.
2W2x—1<x+43x-2+2.
x=242x-3-2Jx-3.

x+24/3x+2 </x+5.

3x+245x—4 =4/2x+1+5.
5x+6V6x—1>4Jx+2-2.

x—3+%\/5x—3=\/7—x.
67/8—x <8x—15+4/7x—2.
3(x+7)+10J6x—17 =44/3x 17 .
3V1I+3x =x++9+5x.

x+63/5x—2>4J4x—-1-4.
Tx—17+2J6x-5=4J9—x.
8J7—3x =4x+63/x+3—11.
3J6—x > 4x+2Jdx+1-5.

\/10—3x+\/x—2=%(x—3).
Tx+4410-3x =5+4y/x+2.

J11—4x +2J2x+3 <6x+%.

2V11-6x <2x-T7++2x-5.

J2x+6+12—5x = 7x4+6.

AIN2Xx+6—-63/3x—12—x+2.
67/3x—1+10+/x+4 =26x—37.
M—MZX—S.
12x+4V3x =7 +63/3—x > 31.
Jax—1-+/5x-2 =8x-5.
9x+44/6x—5—6+/8—3x =18.
3x+6+2x—7 —104/8—x <31.
3x+4VTx=5-3Jx+6=2.
6310x—1+44/11x+1+x=3.
637 —2x —44/10—x =2 —x.
410—x +63/9—5x +x+23>0.
3J9—x +6J7x—6 =4x+6.
6:vx+5—8/2x-3=x-1.

\/2x+1—\/15—x=14;3x.
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Giai cac phuong trinh va bat phuong trinh sau trén tap hop sd thuc

A S R N O i e

[ \O I O T N B e e e e e e e
N = O O 0 N R W N = O

W W W W W NN NN N NN
A W DO = O O X 9 & N B~ W

4x* —x+2 =3x"-3x-5.
2Ux* =3x+2=8x"-3x-2.

X —x+1+3x" +2x>4.
x(3x—10):4 X —x+2.

2% +2x+3x  —x+12>1.

X +42x° —x+2+10x=8.
5x° —17x+24=6:x" —x+3.
11x> —20x—7 < 4~/5x" —2x—1.

7x” = x+2,/2x(3x—1)+1+2.

C8VXT—2x+5=3x"+10x-17.

L 6N3xT —x+12>2x" +5x-9.

. 6V4xT —2x+1=5x>—4x-9.
C3x7T+11x—15<8V4x* —x+5.
L2 = Tx+4+403x* =5x+1=0.
. 636x" —5x+2 >19x> —5x—10.
COVTXE —x+1+17x+1=2x".

. 2x* +43<124/6x% —x+8.

. 6\3x +x+7 =6x" +5x-15.
AN +x+3=6x"+5x—6.

L ONAX +x+5>5x" - Tx—13.
 10N3x% —x+6 =22x" +11x-30.
. x(3x+7)+10\/3x2—x+6 =8.
86X +x+1<3x7 +11x—13.
.4m:2x2+7x—5.

. 10V6x —x+3 >19x” —9x 27
A= +x+3=10x" +5x 6.
N3P x+2 +4x7 +5x+2<0.
. 63=5x" +x+3+9x" —9x—-8=0.
AT X241 -5x =T
83627+ x+3 +15x2 ~Tx—18 <0.
A3 —x+5 4127 —11x =5,
86X +x+7 =15x" —Tx-22.
1 +5x -1 61+ x—10x° .

C34x7+9x—2=2J-9x" +x+2.
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35.

36.
37.
38.

39.
40.
41.
42.

43.

44.

45.
46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.

\/m:x2+x—l.
4% —6x -9 </5x° +x+3.
x> +6x—2=2+1+4x+8x
(1-x) +1=+8x" —4x+5 .
1+W<X(X+2)'
x(x+2):\/m.
Jx? —x+2 2155 +5x-2.
1

X =x+l+=4/4+(1+x) .

2

x> +3(x+1)=/8x(x+1)+9.

44 \J4+(x-3)" =24 +3x.

443X —x+5>13x* +9x—5.

8+ 5x(x—2)+13 =(x+2)’.

X +5x+17=/2x" +6x+17 .
2x% = Sx+1<3v/3x* —2x+1.
—x? =3x+2=+3x"—x+2.
3x? —5x+3<VTx* +x+5.
X 4+x+3=v5x"—x+3.
2x7 =3x+1<VTx* —6x+3.
X' =S5x+2=3x"+Tx-2.
x*—9x+3=3x"+7x-3.
5x% +2x <3v6x* —3x+1.
2x% =3x+2=46x"-5x+2.

5062 +2x+3>3V6x  —x+3.

X' =x+4+3x*-5x+6.
V3xT —4x+5=x"—6x+1.
1+/8—7x% >2x% +3x.
Vx? —4x—12 = x* +2x.

3x* —2x—6=~/4x> +5x+6.

VXl +x+3<3x%+5x-3.

3W3xP+x+5=13x"+11x-5.

3x2 —13x+4>2Jx? =3x+1.

243x% =3x+2 =3x>—15x+8.

Ix?—T7x—18<2/2x* —x—4.
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Giai cac phuong trinh va bat phuong trinh sau trén tap hop sd thuc

1
2.
3.
4

9]

10.

11.
12.

13.

14.
15.
16.
17.
18.

19.

20.

21.
22.

23.

24.
25.

26.

27.
28.

29.

30.

2xyx+3=3x+3x-2.
4x~/3x =2 =5x" +3x+3.
4xJ6—x =3x* —8x—15.

%)C\/7—X <x*=x-2.
5x° +x—2=6x/5x—-1.
§+12\/1—x =5x+15.
X

24+3xJx+3=3x"+2x.
16x> +11x—4<10x+/5x-3.
12x* +7x—6=8x+3—-5x .

4+/5x -2 +§:3x+13.
X

3x2+9x>19+4x/6—x .

56 =3x+1=6x/x+2.

8x+6+5x+4 :1+§.
x

16x* =3x+1=10x+/2+3x.
7x*+3x+3<8xJ4-3x.
8x/4x—1=9x>+6x+2.
8x+/3—5x =20x> +23x-2.
6x> +3x—124xy2x—1.

l+2\/4x+3 =6x+2.
X

%)c\/2x—+:6x2 -x-2.
8x? =x+2+5x\/m.
3x+2x >3+ 2xJ4x—11.
3x=§+2m.

7x* +7x=2+4xJx+2.

4x+1<39+3\/29x—3 .
X

12x> =5x—15=5x,/2(x+3) .
8x” +3x=1+3xy8x-3.

4x* =12x—-14+3x/2x 3.

4x+6=3J2x-7 +E.
X
x? Sx+5+%x\/5x—9 .
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

24x2—4x—£—10x,/2x+%
/ 3
16x> —2x———10x dx ——.
2
/ 7
8x? +3x——>6x 3x+§
/ 3
32x2 +12x——+12x 8x——.
2 2
12x* +8x—ﬂ—8x 4x——
3 \ 3
5x2—14x+2£8x 2x—§.
3 \ 6
12x2:£+8x l+12x
\ 2
/ 2
7x* +7Tx+1=4x x+§

4x? 4207 > 61 D

) 2(x+3
12x° - x 17 > 5x

8x’ —24x+3——6x‘/2x—§.
4 4
4x2—4x—11£2x‘/5x—%.
8x2+12x:ﬂ+6x‘/2x—z.
2 2
3x2—7x+Z=2x 3x—£.
5 \/ 5
21x2—13x+lz4x,/3x+1.
2 2
8x2+3x—2:6x,/2x—§.
7 7
5x2—11x+§:4x‘f5x—l.
2 2
9x2—x—§210x,/7x—§.
3x? —3x———4x 3x—l
\ 2

6x+1

15x° —9x+5 >10x
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51.3x% +x-3=2(x+1)3/x+3.

52. 4x? —4x+322(x—1)v2x-3.
53.3x% —9x—11=2(x+3)3/3-x.
54. 8x +dx+3=2(x—1)4x -3
55. 5x% =5x+2<2(2x—1)V3x-2.
56. 5x* = Tx—6=2(3x+1)2—x .
57. 5x(x+1)=4+2(3x—1)V4—x.
58. 2x% +4<(3x—1)Vx+4.

59. 3x? +9x+2=2(2x+1)3/10—x .
60. 3x* =3x+2+2(1+2x)V6—x .
61. 8x* +7x+1>2(3x+2)V1-x.
62. 8x* —18x+3=2(3x-2)y/3-2x .
63. 8x* —x+4<2(3x—1)y/12—x .
64. 2x* —3x—8>(3x—1)Vx-2.
65. 215" = (Sx+1)(21-x-1).

66. 24x> —22x+21=4(5x—1)\9—x.
67. 6(3x+1)Vx+1<7x* ~7x-9.

68 X +x+1 Jd-x
 5x+3 6

69. 2/3x +1 =15x+21+§.
X

2
70. 23x 12 > X F1x+6

x—1

2_ —
71, 25x—3 = 22X Z1Ox=5

x+3

72. 2(x—2)V4x -3 <3x* —12x +8.
2

73, 23x 4 =2 FTx+4
2x-1

74. 2(x—3)V6x—5 <3x —4x-3.

75. 2(x—=2)v5-x =8x +17x-5.

76. 26— 3x M.

2x—1

77 9 /—3x_7>15x Il9x+15.
+X

2
78. 2fAx—5 =22 —28=3

2x+3
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Giai cac phuong trinh va bat phuong trinh sau trén tap hop sd thuc

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

2(x+lj,/x+l>3x2+x—£.
3 2 36
2 x—E ,fx—l:3x2+5—x+i.
4 2 2 16
2x,}x—238x2—4x+£.
3 12

2 x—l 4x—E =3x? +lx+ﬂ.
6 X 3 36

2(x—§j,/2x+l >8x2+13x+§.
2 2 4
3x2+9x+(4x+1) x—ézg.
V' a0
1 11
2(3x—1),[2x+—+8x% =—.
4 4
(2x+1) x—l :3x2—6x+§.
" 2 4

(4x+1) 2x—t s 1oy,
2 4

X 39
(2x-D3x—-1=3x —14x+7.
2(x+§)\/2x— :%—?x+3x2.

2(2x-1) x+§ =5x2+15x+g.

(2x+3)‘fx+%:3(x+1)2—6x—%.
2(x—lj,/2x+3>8(x+1)2+13x+ﬂ.
2 2 4
(2x+l)\/3x+2:3(x+1)2—l4(x+1)+¥.
1 2 37
2(x+1),[x+=<8(x+1)’ —4x—"=.
(x+) x+3 8(x+) X >
2 I 1
3(x+1) +9x+(4x+5), [x+—=—.

4 2
32(x+1)2+12x+%=12(x+1) /8x+g.
2(x+zj x+§>3(x+2)2+x+2.

2\ 2 36
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Giai cac phuong trinh va bat phuong trinh sau trén tap hop sd thuc

l.
2.

3.

10.

11.
12.

13.

14.

15.
16.

17.

18.

19.

20.

21.

22.

23.
24.

2(x+1)\/x2—x+ =2x*+11x+7.

2x2 =21x+2xVxt +x+3=22.
x> =3x+6
x+2

Tx+3+4xJx* —x+4 =11x%.
x+9—§S6\/x2 —3x+1.
X

3x—2x+1=3xVx*+3.

7x£6—g+2 x*—1.
X

4x\x*—x+1=11x*+9x.

13x% +3x+1

VXt —x+2

7x* —13x+1 _
VX' +x+3 -
Tx+6-2xvx> —x+7 <14x>.
9x” + 6xv/x” —x+3 :11(2+x).
2x32x7 +3 > x2 + 28x+46..
2(x+1)\/x2—6x+1

+2409x* = x+3>0.

>8x.

2x.

>1.
2x2+7
11x* +6xV3x* —x+1=9x+15.
=X 3
Jxi-1 6x
2
M: 5x*+6x+2.
5x+3

2 —_—
X3l 7t

Tx+2

x> +3x+7 B
x+2

x> +5x+10

—_+
1-5x

2
2J2x—5 >w.

X

X2 +2x+7.

5x2=5x=0.

(x+2)(x+3):(5x—1) x(5x+14).

3x=2+xV2x*+3.
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25.

26.

27.

28.

29.

30.

31.

32.

33.
34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

2_
\/4x—_:x 3x+1'

x—=2
2x2+2x+12(4x—1)\/x2+1.
2
M: 2% —1.
x—1
O i1« JZ-1)(3x+5).
X
x—l:2 x*=2x.
X
x(x+2):3+\/3—x.

4x+%23+\/2x2 —2x-1.

X

x+3:l+\/x2+2.

X

2x%+x+3>3xJx+3.

X’ —x+1 B
x+2

%(x+2)2+2:\/7+4x.
4x+l+3<,/2x(1+x).

X
x(4x+5)
x+2

2
X +4x =\2x +x+2.

1+2x

2
Al o i 18erll.

x+9
NATxRd pa s,
2x-3
4x* +19x+28
x+3

x+§+l=\/x2+2x—7.

X

2x+5+1=x\/4x2 +8x-5.

X

x+3+£23\/3x2 +7x-9.
X
4 >

4x +9+—=5410x" +18x—1.

X

9x+11+1>4,/3(4x2 +3x—1).
X

x+5=6x*+11x+5 +1.
X

x*=2.

2(x+1) +1=

<A2x* +12x+12.
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48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.
69.
70.

2
a3l pe a9,

x+1

x+2+1=1/x(x+8).

X

x+10+§23\/3x2 +20x .
X

9x+5+l: x(3x+2) .
X

2
ﬂ:\/2x2+2x—1 .

2x—1

x+5+is (x—1)2+1.
x—1

4x—9+%:\/2(x+1)(x+2).

Ax+54+—> ,/2(x2+4x+2).
x+1
69
3+x
x*+1 B
2x-3
2x—15+

Ax+——=17+2(x=2)(x+5).

(x—1)(2x+3).
83

x+5

2(2x+§j<2+ (x—1)(2x+9).

2(2x+3+§j=\/(x—1)(2x+11).

X

- 2G-1D)(x+6).

10
Ox+—+5=2./3(x-1)(2x+3).
x+x+ \/ (x—=1)(2x+3)

9x+E=18+9\/x2—1.
X

x+§>2 (x—l)(2x+7)+1.
X

58
O9x+29+—=4 —1)(12x+33).
x+29+ . \/(x )(12x+33)

62
—+9=6 —1)(6x+37).
X+ . + \/(x )(6x+37)

x+la1< (x-2)(x+3).
X

24 +%+2:2\/2(x—3)(2x+7) :
(x+1)2 +27=(3+x)(x-2)(x+9).
(x=1)(x-2)+18<(3x+1)|/(x=2)(3x+10).

4(x* =x+12)=(x+3)/2(x-3)(x+8).
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Bai todn 155. Giai phuong trinh x* +2x* +6x+2=(3x+2)Vx’ +3x+1  (xeR).
Loi gidi.
Piéu kién x° +3x+1>0. Phuong trinh di cho twong duong véi

4)c3+8x2+24x+8:4(3x—i-2)\/x3 +3x+1

& 4(x* +3x+1) =4 (3x+2)Vx’ +3x+1+9x7 +12x +4 =¥

<:>(2\/m_3x_2)2:xz<:> X +3x+1=2x+1 (1)
\/msxﬂ (2)

Xét hai truong hop xay ra
1
2x+12>0 xXZ——
> ()eq , o 2 =x=0x=2+/5x=2-+/5.
X +3x+1=4x"+4x+1 2 _
x(x —4x—1)—0
x>-1 x>-1 x=-1
> 2)e s , = o , < x=0.
x +3x+1=x"+2x+1 x—=x"+x=0 x| x —x+1):0

Ddi chiéu diéu kién ta c6 nghiém S = {2 - \/g; 0;2+ \/g} .

Bai todn 156. Giai phuong trinh 2x° +2x7 +3x+1=(3x+1)v2x" +x+1 (xeR.
Loi gidi.

Diéu kién 2x° +x+120.

Phuong trinh da cho tuwong duong véi

8x* +8x* +12x+4 =4(3x+1)v2x’ +x +1

© 426"+ x+1)=4(3x+1)V2x" +x+14+9x" +6x+1=x" —2x+1
2 +x+1=2x |l
<:>(2\/2x3+x+ —3x—1)2=(x—1)2<:> oy ¥ []
V2 +x+1=x+1 [2]
= [l x=0 *=0 RN CaVE)
—

2 4 b 41=0 (x—1)(2x" —2x-1)=0

x2>-1 x2>-1 x2-1 1
= [2]eq. , S5, o Sxed——;0;1%.
2x +x+1=x"+2x+1 2x—x"—x=0 X x—l)(2x+1):O 2

Déi chiéu diéu kién ta co nghiém S = {—%; 0;1 ;

Bai toan 157. Gidi phuong trinh x° +6x” +4x+2 = (Sx + 2)\/ X —x+1 (x € @ .
Loi gidi.
Diéu kién x’ —x+12>0. Phuong trinh da cho twong duwong véi

4x° +24x" +16x+8=4(5x+2)Vx’ —x+1

& 4(x" —x+1)=4(Sx+2)Vx’ —x+1+25x" +20x+4 = x’
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@(2\/x3—x+ —5x—2)2:x2<:> ¥ 1=3x+1 (1)
X —x+1=2x+1 (2)

3x+1>0 {3)62—1 9++/109

Sx=0x=—.
X —x+1=9x +6x+1 | x(x'=9x=7)=0 2
2x+1>0 {2)@—1

)c()c2 —4x—5):0

o) (1)@{
S x=0;x=5.

9+~109
5

o (2)@{

3 2 <
X —x+1=4x"+4x+1

Két luan phuong trinh ban dau c6 céac nghiém x=0;x=5;x =

Bai toan 158. Giai phuong trinh x(x+1)(x+2)=1+4x[x(x’+3)  (xeR).
Léi gidi.
biéu kién x > 0. Phuong trinh da cho twong duong véi

X +3x7+2x =1+4xVJx’ +3x

S X +3x—4xVx +3x +4x° =x* - 2x+1

343y — 2 \/m:?’x_l (1)
S(Wen) Ve L

1
3x2>1 3x>1 xX>—
. (1)<:>{ x @{ * o 3 <:>xe{l;4+\/15}.

X +3x=9x* —6x+1 X =9x*+9x—-1=0 (x—l)(x2—8x+1)=0

5 x=-1 x>-1 x2-1 1
( )<:> x3+3x=x2+2x+1<:> x3—x2+x—1:0<::> (x—l)(x2+1):0<:>x_ '
Két luan phuong trinh ban dau co
Bai todn 159. Giai phuong trinh 3x° +2x +2x+1=(3x+1)/3x’ +1 (xeR.
Loi gidi 1.
Diéu kién 3x° +1> 0. Phuong trinh di cho twrong dwong voi
4(3x" +2x" +2x+1) =4(3x+1)V3x" +1
& 4(3x" +1)=4(3x+1)V3x" +1+9x" + 6x+1=x" —2x+1
V3 +l=x+1 (1)
V3x® +1=2x (2)

2
& (23 +1-3v-1) =(x-1)' &
Xét hai kha nang sau day
x2-1 x2-1 x=>-1 2
vV )ed ) oL, = S xed-=;0;1.
3 +1=x"+2x+1  3x’-x"-2x=0  |x(x-1)(3x+2)=0 3

x>0 x=0 1+\/B
v (2)<:>{ { . }

1.
3x* —4x? +1:0© (x—l)(3x2 —x—l):OQXE{ ’
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o .1+\/B}_

Dbi chiéu vé6i diéu kién ta thu dugce nghiém S = {— 3 :0;1; -

Loi gii 2.

Diéu kién 3x’ +1=0.

Phuong trinh di cho twong duong véi 3x3+1—(3x+1)m+2x2+2x=0.

bit M:t,(tzo) ta thu duoc
t2—(3x+1)t+2x2+x:0©t(t—2x)—x(t—2x)—(t—2x):0

r=2x |3 +l=2x (1)

t=xt1 T | Bt — (2)

@(t—x—l)(t—2x):0<:>{

Xét hai kha ndng sau day

x>-1 x>-1 x=>-1
v () , 9., & <:>xe{—
3¢ +1=x"+2x+1 |3’ -x"-2x=0  |[x(x—1)(3x+2)=0

‘@)=

x>0 x20
1.
3 -4 +1=0 | (x=1)(3x —x=1)=0" "’

1+\/B}'

6

1+\/E
5 .

Dbi chiéu vé6i diéu kién ta thu dugc nghiém S = {—%; 0:1;

Bai todn 160. Giai phuong trinh 2x° +x* +10x+3=(3x+5)vx’+3x  (xeR.

Loi gidi 1.

Diéu kién x> 0. Phuong trinh di cho twong duong véi
2(x3+3x)—(3x+5)\/x3+3x+x2+4x+3=0
& 16(x" +3x)-8(3x+5)Vx’ +3x +8(x* +4x+3)=0
& 16(x* +3x) -8 (3x+5)Vx’ +3x +9x” +30x+25=x" —2x +1

Vx¥ +3x =x+1 1
<:>(4\/x3+3x—3x—5)2=(x—1)2<:> g . ()

20x’ +3x =x+3  (2)

X¢ét hai truong hop
x=>-1 x> -1 x>-1
o ()ey ) =2 =" o x=1.
X +3x=x"+2x+1 x —x"+x-1=0 b +1)(x—1):0
x>-3 x>-3 x=-3
o (2)<:> 3 2 A 3 2 = 2
48 +12x=x>+6x+9 |4’ —x*+6x-9=0  |(x—1)(4x" +3x+9)=0

Vay phuong trinh dé bai ¢6 duy nhét nghiém x=1.
Loi gidi 2.
bicu kién x>0.

Phuong trinh da cho tuwong duong véi 2(x3 + 3x) —(3x+5)Vx’ +3x +x’ +4x+3=0.

bat Vx’ +3x =1,(1>0) ta thu duoc
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2 —(3x+5)t+x2 +4x+3=0<:>2t(t—x—1)—x(t—x—l)—3(t—x—1):O
2t=x+3 Vel +3x =x+1 (1)

<:>(2t—x—3)(t—x—1):0<:{ o
t=x+1 20X +3x=x+3  (2)

Xét cac kha nang
x>-1 x>-1 x=-1
> (e, , =2 =T < x=1.
X +3x=x"+2x+1 X —-x+x-1=0 X +1)(x—1):0

x>-3 x>-3 x=>-3
> (2)<:>{ {

=
4y’ —x* +6x-9=0 (x—l)(4x2+3x+9):0
Viy phuong trinh d& bai ¢6 duy nhit nghiém x=1.
Loi gidi 3.

Diéukién x>0.
Phuong trinh da cho twong duong véi

2x° +x° +10x+3—(x+1)(3x+5) = (3x+5)Vx" +3x —(x+1)(3x+5)

; 5 < x=1.
A" +12x=x"+6x+9

o 2x° +x2+10x+3—3x2—8x—5:(3x+5)( X +3x—x—1)
<:>2x3—2x2+2x—2:(3x+5)(\/x3+3x—x—1) (*)

Pé ¥y ring Vx* +3x +x+1>0,Vx >0 nén
(3x—i—5)(x3 —x’ +x—1)

(*)QZ(XS_XZ—FX_I): Jx +3x +x+1
(¥*+1)(x-1)=0

x
X —-x+x-1=0
= ¥>_3 o {XZ—3 o x=1

=
3 _
2Nx +3x=x+3 {4x3—x2+6x—9:0 x—1)(4x* +3x+9) =0

Viy phuong trinh d& bai ¢6 duy nhit nghiém x=1.
Nhdn xét. .

Loi gidi 2 va 3 sir dung theo theo thir tw: Pdt an phu khong hoan toan va Sir dung dai lirong lién hop, sé dé cdp
tai cdc tiéu muc tiép theo. Loi gidi 1 sir dung phdn tich hang dang thire, tuy nhién dé tranh phdn thirc can nhan hai
vé véi 8. Tuy nhién vi biéu thirc trong cdn thire la da thirc bic ba (khdng tao ra hang ddng thike véi hé s6 nguyén)
nén viéc thém bot sé don gian hon

20" +x7 +10x+3 = (3x+5)Vx’ +3x & 2k (20" +x7 +10x+3) = 2k (3x+5) v’ +3x

© 4k (% +3x) = 2k (3x+5)Vx* +3x + 2k + 8k + 6k =0

© 4k (x° +3x) - 2k (3x+5) a4+ 3x +§(3x+5)2 = 2k’ —8kx—6k+§(3x+5)2

2
o {2Jk(x3 +3x) —g(3x+5)} :gxz —§x+§ :g(x—l)2

k=4= (4 +3x—3x—5)2 = (x-1)’

Hay

RG rang trieong hop nay chon k la mot chinh phirong dan dén két qua thich hop! Va dé thdy k = 4 théa man.
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3 2
Bai todn 161. Gidi phuong trinh > 2% ¥22X*31 55 111)  (xeR).

VXl +x+2
Loi gidi 1.

Diéu kién x* + x+2 > 0. Phuong trinh di cho twong duong véi
8x7 +3x” +22x+31-2(Sx +11)Vx* +x+2 =0

& 8(x +x+2)-2(Sx+11)Vx’ +x+2+3x" +14x+15=0

© 64(x* +x+2)-16(5x+11)Vx" +x+2 +8(3x" +14x+15) =0
© 64(x" +x+2)-16(5x+11)Vx* + x+2+(5x+11)" =-8(3x +14x +15)+(5x +11)’

WX +x+2=x+3 (1
<:>(8\/x3+x+2—5x—11)2:(x—l)zc> e g (1)
4x*+x+2 =3x+5 (2)

Xét hai truong hop xdy ra

(1) x<-3 x<-3 x<-3 |
o & & S x=1.
° 45’ +4x+8=x"+6x+9 4 —=x* =2x-1=0 (x—l)(4x2+3x+1):0 *

(2) 3x+5=20 3x>-5
@) = =
16x° +16x+32=9x* +30x+ 25 16x° —9x* —14x+7=0

3x2-5 ~7+8J7 -1-8J7
P 5 S xell; ; .
16x +7x—7):0

(e 2o
Két luan phuong trinh da cho c6 ba nghiém, S = {12 all ;g\/_ > = ;iﬁ} :

Loi gidi 2.
Piéukién x’ +x+2>0.
Phuong trinh da cho twong duong véi 8()c3 +x+2)—2(5x+11)\/)c3 +x+2+3x" +4x+15=0.

bat Vx’ +x+2 =1,(¢>0) tathu duoc
862 —2(5x+11)1 432" +4x+15=0 & 2¢ (4t —3x— 5)— x4~ 3x—5)—3 (41 ~3x —5) =0

2t =x+43 2N +x+2=x+3 (1)

f—g
4 =3x+5 WX +x+2=3x+5 (2)

<:>(4t—3x—5)(2t—x—3)20<:>{

x<-3 x<-3 x<-3
v (e =S = , Sx=1.
48 +4x+8=x>+6x+9  |[4x—x*—2x-1=0  |(x—1)(4x" +3x+1)=0

3x+5=20 3x>-5
‘/ (2)C> 3 2 = 3 2
16x° +16x+32=9x"+30x+25 16x° —9x" —14x+7=0

3x2-5 —T7+8J7 —7-87
P 5 S xell; ; .
16x +7x—7):0

(x=1)( 32 32
_—7+8\/__—7—8\/7}
> .

Két luan phuong trinh da cho c6 ba nghiém, § = {l, 3 o
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Bai toan 162. Giai phuong trinh 3(x3 +Xx+ 1) =x" +4/3x° +x (xeR).
Loi gidi 1.
bicu kién x >0 . Phuong trinh da cho twong duong véi
38 +x =438 +x +4=x" —2x +1
. 3x +x=x+1 (1)
<:>( 3x +x - 2
3 +x=3-x (2)
X¢ét hai truong hop

x>-1 x>-1
= (), ) = = sSx=1.
3x+x=x"+2x+1 3¢ —x*—x—-1=0 (3x +2x+1):0
<3

x<3 x<3 x<
= (2)eq , oL, o x=1.
3 +x=x"—-6x+9 3x"—x +7x—9:0 ( )(3x +2x+9):0
Pbi chiéu diéu kién ta c6 nghiém duy nhat x=1.
Loi gidi 2.
bicu kién x >0 . Phuong trinh da cho twong duong véi
3x' —x*+3x+3=4 3x3+x<:>3x3—xz—x—1:4(\/3x3+x—x—1)

Vax'+x=x+1 (1)

3x° +x=3-x (2)

@(\/3x3+x+x+l)(\/3x3+x+x+l) (\/ X 4x—x— 1)

Xét hai truong hop

. (I)Q{m—l {xZ—l -1

=1.
3x —x*—x—-1=0 )(3x +2x+1):0<:>x
<3

3 +x=x+2x+1
x<3 x<3 X<
° (2)<:> 3 2 A 3 2 <x=1.
3x+x=x"-6x+9 3x” —x +7x—9:0 ( )(3x +2x+9):0
Pbi chiéu diéu kién ta c6 nghiém duy nhat x=1.

x(2x3 +6x7 +x+3)

Bai to4an 163. Gidi phwong trinh v2x* + x+1+1= 5 5
2(x -3x +7x—3)

(xeR).

Loi gidi.
Diéu kién x’ —3x> +7x-3#0;2x’ +x+1>0.
Phuong trinh da cho tuong duong voi

(x+3)(2x3 +x)
2(x* =3x* +7x-3)= 2 =32 +7x-3)=(x+3 (\/2x3+x+1—1)
( ) N2x +x+1+1 ( ) ( )

& 2x° —6x" +15x =3 =(x+3)32x’ +x+1 & 8x° = 24x” +60x—12 = 4(x +3)V2x* + x+1

& 4(2x +x+1)—4(x+3)V2x +x+ 142> + 6x+9 =25x" —50x + 25
V2x +x+1=3x-1 (1)

2
& (220 +x+1-x-3) =25(x-1)" &
2X° +x+1=4-2x (2)

Xét hai truong hop
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3x>1 XZl
* (e X , o 3 CMCE{LE}
2x +x+1=9x" —6x+1 x(2x2—9x+7) 0

x<2 x<2 x<2
* (2)eq , S = , o x=1.
2x  +x+1=4x"-16x+16 2x" —4x"+17x-15=0 (x—l)(2x —2x+15):0

Két luan phuong trinh ban dau c6 hai nghiém x =1;x = % {

5(x3+x2 +1)+9x

x+2

=2\/5x3+4x2+5x+2 (xe]R).

Bai toan 164. Giai phuong trinh
Loi gidi.
Diéu kién 5x° +4x> +5x+2;x # 2.
Phuong trinh da cho twong duong véi
5x° +5x% +9x+5 = (2x+4) /52 +4x> +5x+2

< 557 +4x2+5x+2—(2x+4)\/5x3+4x2+5x+2+x2+4x+3=0

Pit \/5x° +4x” +5x+2 =1,(¢ > 0) ta thu duogc
1‘2—(2)c+4)t+)c2 +4x+3=0<:>t(t—x—l)—x(t—x—l)—3(t—x—1):0

t=x+3 | V5X +4x’ +5x+2=x43 (1)

<:>(t—x—3)(t—x—1):0©{

Xét cac truong hop sau xay ra

f—
t=x+l 50 44 +5x+2=x+1  (2)

x2>-3 x>-3 x=>-3
e (Neoy , ) = = , < x=1.
5x° +4x" +5x+2=x"+6x+9 5x°+3x"—x-7=0 (x—l)(Sx +8x+7):0

x2>-1 x>-1
° 2) e <
55 +4x? +5x+2=x*+2x+1 55 +3x*+3x+1=0

x2-1 x>-1 =l 1
<~ <~ <~ 1 S X=— .
(x+1)3=—4x3 x+1=—x4 X=- 1+3/4

Két luan phuong trinh dé bai ¢ hai nghiém nhu trén.

Bai toan 165. Giai phuong trinh 2x° +4x° +3x—1=(5x-1)v2x’ +x+1  (xeR).
Loi gidi.
Diéu kién 2x° +x+1> 0. Phuong trinh di cho trong dwong voi

2x3+x+1—(5x—1)\/2x3+x+1+4x2+2x—2=0

> 4(20 +x+1)=4(Sx—1)V2x +x+1+25x" —10x+1=9x" —18x +9
V2 +x+1=4x-2 (1)
V2x'+x+l=x+1 (1)

2
o[ 2V2r rxel-sel| =(3-3) &
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4x>2 le
° (1

2
3 =16x* -
2 +x+l=lox" —l6x+4 |\, 5 0o 0 3

x=—

=

== e{l'7+\/4—3}.
(x=1)(2¢* ~14x+3) =0 2

x=>-1 x>-1
° \/4x+1:x+1<:>{ <:>{

x*=2x=0

Doi chicu diéu kién ta thu dugc bon nghi¢m nhu trén.

0;2!.
Ax+1=x>+2x+1 xei02)

3 2
X +5x +9x+9:2\/x
x+2

Bai toan 166. Giai phuong trinh ‘+4x*+5x+6 (xeR).

Loi gidi.
¥ +4x +5x+6>0
x#-2
Phuong trinh da cho twong duong véi
X 4457 +5x+6-2(x+2) V2 +4x> +5x+6+x7 +4x+3=0

biéu kién {

X 4457 +5x+6-2(x+2)Vx +4x> +5x+6+x7 +4x+4=1

VX +4x? +5x+6 =x+3 (1)

2
c:>(\/x3 +4x7 +5x+6—x—2) =l
N 442 +5x+6 =x+1 (2)

Xét cac truong hop
x>-3 x>-3 x=>-3
o (e, ) , =2 ) = s o xe{-3;-L1}.
X +4x +5x+6=x"+6x+9 x +3x —x-3=0 (x—l)(x +4x+3):O
(2) x=>-1 x=-1 x=-1 (Logi)
o & = & oai).
X4 +5x+6=x"+2x+1 X437 +3x+1=—4 x=-34-1 '

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

3
Bai toan 167. Giai phuong trinh% =+/6x> —2x7 +5x (x € R) .
X+

Loi gidi.

6x’ —2x* +5x>0
3x+2#0

Phuong trinh da cho twong duong véi

6x° +8x+1=(3x+2)V4x® —2x% +5x+2

biéu kién {

o 6x° —2x° +5x—(3x+2)\/4x3 22X 4+ 5x4+2 42X +3x+1=0

PiatV6x® —2x* +5x =t,¢ >0 ta thu dugc

£ —(3x+2)1+2x" +3x+1=0< 4 —4(3x+2) ¢ +4(2x" +3x+1) =0

&4 —4(3x+2)1+9x° + 12x+4=x* & (2 -3x-2) =
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{2;:4);4_2 V6x® =2x% +5x =2x+1 (1)
= =
2=2x+2 | J6x -2 +5x=x+1 (2)

Xét hai truong hop xay ra
( 2x>-1 2x>-1 2x=>-1
= 1)< = < x=1.
) 6x° —=2x* +5x=4x*+4x+1 6x° —6x*+x—-1=0 (x—l)(6x2+1):0

. () x>-1 {xZ—l

6x° —2x* +5x=x"+2x+1 6x° —3x*+3x-1=0
-1

X2 x=-1 1
= = S x= .
(x—1)3:—5x3 x—lz—i/gx 1+3/§

Két luan phuong trinh ban dau c6 hai nghiém x=1;x =

1
1+%/§'

32
Bai todn 168. Gidi phuong trinh ~2 4x 1x 122\/x(5x2—2x+1) (xeR).
x_

Loi gidi.
Diéu kién Oﬁxii.
Phuong trinh da cho tuong duong voi
158’ =x* —x—1= 2(4x—1)\/5x3 -2x" +x
& 3(5x =207 +x) = 2(4x—1)V/5x’ — 20 +x + 55> —4x~1=0

bit \/5x° —2x* +x =¢,¢ > 0. Phuong trinh trén trd thanh
g
302 —2(4x—1)1 455" —4x—1=0 & 9> —6(4x—1)1+15x" —12x-3=0

&9 —6(4x 1)t +16x> —8x+1=x> +dx+4 & (3r—4x+1)" =(x+2)

{3t=5x+1 3W5x' —2x* +x =5x+1 (1)

= f—
t=x-1 s -2t 4 x=x-1 (2)

Xét hai truong hop xay ra
5x+1>0 5x>-1 2ot
> (e 9(5x° —2x% +x) = 252 +10x+1 | 455 2 = . ol
( x —2x +x)— x"+10x+ 45x" —43x"—x—-1=0 (x—l)(45x2+2X+1):0

56 =3x*+3x-1=0

x2>1 x2>1
56 =2x* +x=x*=2x+1

> (2)@{

x=1 x>1 1
= = X = .
(x-1) =—4x  |x-1=—x4 1+3/4
1

1+3/4

Két luan phuong trinh ban dau c6 hai nghiém x =1;x =

3 g2
BAi tosin 169. Gidi phuong trinh > 2’“ +34x+9 =2J1-¥+x (xeR).
X+
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Loi gidi.

1-x*+x >0

Sx+3#0

Phuong trinh da cho twong duong voi

8x° —5x° +4x+9—2(5x+3) X =x"+1=0
& 8(x —x* +1)=2(5x+3)Vx’ —2* +143x* +4x+1=0
bat M:t,t >0 ta thu duoc
81" —2(5x+3)t+3x" +4x+1=0 < 64> —16(5x+3)+24x” +32x+8=0
<:>641,‘2—16(5x+3)+25xz+3Ox+9:x2 —2x+1

biéu kién {

VX =" +1=x+1 (1
o (81-5v-3) = (1) | 2V F A= )
WX -x*+1=3x+1 (2)

Xét hai truong hop xay ra
x>-1 x=-1 x2-1 3
5 ) = , 5 = @xe{——;l}.
—4x* +4=x"+2x+1 4x° =5x* =2x+3=0 (x- 1) (4x+3)=0 4

+1>0 3x>—1
=
—16x* +16=9x> +6x+1 16x° —25x* —6x+15=0
xz-1 9++/1041
& Sxedj—+
( x> —9x— 15) 0 32
3 9+4/1041 }

Dbi chiéu diéu kién ta thu duoc cac nghiém x e {1 _Z 32

3
+52: X =2x+5 (xeR).

Bai todn 170. Tim tat ca cac nghiém khong 4m cuia phuong trinh ( )
x+1

Loi gidi.
Didu kién x* —2x+5>0;x #—1. Phuong trinh d4 cho tuong duong véi
3’ +5—(x2 +2x+1) ¥ -2x+5=0x° —2x+5—(x2 +2x+1)\/x3 —2x+542x° +2x=0.

bit Vx' —2x+5 =¢,¢>0 ta thu dugc

£ (x4 2x+1)14+ 20 +2x =0 487 —4(x +2x+1)1+8x° +8x =0
&4 —4( + 20+ 1)+ (20 +2x+1) =(x* +2x+1) —8x’ ~8x
o (P 2xt1-2) =x* —dx’ +6x° —dx+1=(x* ~2x+1)
£=2x ¥ —2x+5=2x (1)
‘DLxm@ P a5 x4l (2)

Xét cac truong hop

x20 x20 3++/29
> (e & , o xell; .
x’—4x* -2x+5=0 (x—l)(x —3x—5):0 2
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=1
> Qox-2x+5=x'+2r +lex' - 427+ 2x—4=0 & (x-1)(F’ +2x+4) =0 ¥

3+\/5

2

X +2x=—4

Do x > 0nén ta chi nhan cac nghiém x =1;x =

Bai to4n 171. Gidi bat phuong trinh 2x° —3x* —8x+4> (5x+2)Vx’+4  (xeR).
Loi gidi.
Diéu kién x> -4
Bat phuong trinh da cho twong duong véi
16x° —24x* —64x+32 > 8(5)6-1—2)\/x3 +4

& 16(x* +4)=8(5x+2)Vx’ +4+25x" +20x +4 > 49x° —84x +36
<4 x3+4—5x—2)2>(7x+6)2<:>(2 xdrxe2)(Vx'+4-3x-2)>0 (1)

Tacd x> -4 =200 +4+x+2>2-34>0 nén

3x+2<0 3x <2
() eVx'+4>3x+2<| [3x+220 o [3x2-2
X +4>9x* +12x+4 X —9x* —12x >0
3x<-2 3x< -2 x<0
& [3x=-2 | 2 94129 ©| 944129
2 ——<x<0vx>——m xX>—
x(x —9x—12)>0 3 2 2
Déi chiéu diéu kién thu dugc nghiém S = [—%/Z; 0) u(ngT “129; +oo].
Bai todn 172. Giai phuong trinh 2x° +2x” +5x+4=(5x+4)Jx’+1  (xeR).
Loi gidi.
biéu kién x > —1. Phuong trinh da cho twong duong véi
163" +16x° +40x+32 =8(5x +4)y/x" +1
& 16(x" +1)=8(5x+4) V' +1+25x" +40x +16 = 9x°
- 2 5 VX +1=2x+1 (1)
o (#x1-5x-4) =(3x) &
2N +1=x+2 (2)
Xét hai truong hop xay ra
2x+1>0 2x>-1 xX2——
> ()eq ) =2 ) = 2 <:>xe{0;2+2\/5}.
x +1=4x"+4x+1 x —4x " —4x=0 2 _
x(x —4x—4)—0

x+2>0 x2-2 1465 1-+/65
> (2)e = y & xeql; ; .
~x-4)=0 8

4y +4=x"+4x+4 8
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'1+\/E;1_;/@;0;2+2\/5}.

Két hop diéu kién ta thu duoc 5 nghiém ké trén, x e {o, S

Bai toan 173. Giéi bat phuong trinh 2x’ —9x” —11x—-2<(x-2)V2x’-3x"+1 (xeR).
Loi gidi.
=1 1

Pidu kién 2x° —3x+12 0 (x—1) (2x+1) 20 | - Sxz--.
2x+120 2

Bét phuong trinh d cho tuong duong véi
8x’ —36x" —44x—-8< 4(x—2)\/2x3 -3x" +1

©4(2x7 =337 +1) = 4(x—2)V2x" =327 +1+x” —4x+ 4 <2557 +40x +16
2

<:>(2 2x3—3x2+1—x+2) <(5x+4)

& (2026 =307 +142x43)(V2x =327 +1-3x-1) <0 (1)

Taco xZ—%:>2\/2x3—3x2+1+2x+32—1+3=2>0.Do doé

; > 3x+12=20
(1)<:>\/2x -3x"+1<3x+1

2x° =3x* +1<9x* +6x +1

1 1
x>—= xX2——
o 3 o 3 S0<x<3+243

28 —12:° —6x<0  [x(x’—6x-3)<0
Két hop voi didu kién ban dau thu dugc nghiém 0< x <3+2+/3.

Bai toan 174. Tim nghiém khong am ctia phuong trinh

4 2
Tx +§x -1;’3x+3: 7x* +x* +1 (xeR).
X+

Loi gidi.
Diéu kién x # —%. Phuong trinh da cho tuong duong voi
Tx* +2x* +3x+3 :(2x+3)\/7x4 +x*+1
& Txt+ 37 +1-(2x+3)V7x +x7 + 1+ %" +3x+2=0

biat V7x* +x* +1 =t,¢t > 0ta thu dugc

£ —(2x+3)t+x" +3x+2=0< 41 —4(2x+3)t +4x* +12x+8=0

& 42 —4(2x+3)1+4x* +12x+9 =1 (20 -2x-3)’ =1
f=x+1 | NI+ +l=x+1 (1)

‘DLMQ S iiezez (2)

5 x>-2 > —) x=-2
c (e T4 tl=x tdxid | Txt—dx-3=0 (x=1)(7x" +7x* +7x+3)=0
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x=>-1 x=>-1 2
o) (1)<:> . 5 Rt . = xesq0;3—+4.
Tx"+x +1=x"+2x+1 Tx"=2x=0 7

Két luan phuong trinh da cho c6 ba nghiém, § = {0;1; i/% } :

Bai to4n 175. Tim nghiém nguyén cua phuong trinh 11x* +2x” +5x+10 = (2x+ 5)\/1 Ix* +x° +4 (x € R) .
Loi gidi.
Diéu kién x thyc. Phuong trinh twong duong v6i 11x* +x* +4—(2x+5)V11x" +x* +4 +x* +5x+6=0.
bit V11x* + x* + 4 =tta thu duoc
£ —(2x+5)t+x° +5x+6=0< 4" —4(2x+5)t+4x* +20x+24=0
< A —4(2x+5)1+4x" +20x+25=1

t=x+3 |[VIIx'+x’+4=x+3 (1)
f—g
t=x+2 \Ix*+x2+4=x+2 (2)

@(2t—2x—5)2=1c{

x=>-3xeZ xz-3;xel
- (2)<:> 4 2 2 = 3 <:>x:0.
Ix"+x"+4=x"+4x+4 x(llx —4)=0
x>-2;xel x>-2;xel x2-2xel
- (I)C:) 4, 2 2 < 4 < 3 2
Nt 422 +4=22 46349 |1lx*—6x-5=0  |(x=1)(11x’ +11x* +11x+5)=0

Tathdy 11x° +11x* +11x+5=0 x* +x” +x = —% ¢ Znén truong hop nay vo nghiém nguyén.

Két luan bai toan c6 hai nghiém nguyén x =0;x=2.

Nhdn xét.

Nhur cdc ban da biét, viéc xdy dung dé bai theo phwong phdp phan tich hiéu binh phwong la khd don gian khi da
thiee trong can co bac khong vuot qua 2.

(kax+b+e) =(mxtn)
(kNax+b+ex+d) =(mxsn)’
(v ve] = (gm0
(kWHi)z = (mx+n)’

(k\/ax2 +bx+c +dx+e)2 =(mx+n)2

Tir bai todn 155 tré di, dén bai todn 175 nay, khi da thire trong can thike ¢é bdc ba hodc dang phan thire, sau khi
binh phwong cdc hé qua, néu khéng cé sw bé tri may mdn, da phan ching ta déu thu dwroc phwong trinh bdc ba va
cao hon nita, trong khi dé viéc giai phwong trinh bdc ba tong qudt la néi dung nam ngodi sach gido khoa va moi
thir liic ndy tré nén khé khan. Sau day tdc gid xin dwoc bdt mi mét so bude xdy dung dé bai nghiém dep dé ma tac
gid thwong dung.

e  Phuwong trinh dang thirc ( f(x) +ax+b)2 = (mx+ n)2 trong do degf(x) =3.
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/() =2(x)
J7(x)=h(x)

bPé gam dwoc nghiém dep cho cdc phiong trinh h¢ qua nay ngay tir dau va tir hai hé qua quy vé phirong
trinh hiéu binh phwong la cong viéc khong hé don gian. Bé dam bdo chinh xac cac ban nén di nguoc tir
dudi lén trén.

Sau khi sir dung hang déang thirc s6 3 A* = B> < A =+Bta thu dwoc

Gam nghiém dep cho tung phwong trinh tuy theo y minh, vi du chon lva \/f(x) = \/x3 +3x%+5véi y do can
thirc sé nguyén khi x =1()c3 +3x° +5 =9). Khi d6 bén ngodi can thirc ¢6 gid tri 3 khi x=1. Thé thi thir
nghiém voi cdc nhi thirc nhw g(x),h(x) € {x+ 2:3x;4x—1;5x-2;4 —x;...} ,g(x) # h(x).

Chon dai khai g(x) = 3x;h(x) =4—x. Thé nhung lam thé nao dwa vé ( f(x) +ax+b)2 = (mx+n)2. Cac

ban ditng lo, thong thuong bai todn su dung phan tich binh phuong luon giai duoc bang phwong phdp ddt
an phu khong hoan toan, de giam thiéu tinh toan nén sw dung dinh ly Viete dao, nghia la ldp phwong trinh
bdc hai co6 hai nghiém la 3x;4—x.

3x+4-x=2x+4

nén suy ra phwong trinh
3x(4—x)=—3x2+12x yrap ¢

Ta duoc {

F(x)=(2x+4)/f(x)+12-3x* =0
Lo X 37 +5-(2x +4)Vx 4337 +5+12-3x7 =0
<::>)c3+17:(2x+4)\/x3 +3x>+5

o Truong hop deg f (x) =4 cdc ban can can than hon vi phirong trinh bdc 4 xdy dung nghiém dep kha quan

nhiwng khong triét dé vi phwong trinh bdc ba chwa chdc da gidi dwoc tron ven.

Bai to4n 176. Gidi phuong trinh 3x° —4x”, fx+i +3x" —x+3=0 (x € R) .
X

Loi gidi 1.
biéu kién x > 0. Phuong trinh da cho twong duong véi

3x? —4x x+§+§+3x:1<:>x+i—4x x+§+4x2=x2—2x+1
\ X X b V b

2 2 \/E:Hl (1)

Xét cac truong hop
1
XZE le x>
e (2)e ] = 3 =3 3 < x=1.
X+==9x>—6x+1 9x* —7x*+x-3=0 (x—l)(9x2+2x+3):0
X
° 1)< = = = x=1.
(1) x+§=x2+2x+1 X+x*+x-3=0 x—l)(x2+2x+3):0
X

Két luan phuong trinh d3 cho c6 nghiém duy nhét.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM TRUNG POAN NGUYEN CHICH; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN DOI TUONG PUONG, NANG CAO LUY THUA (PHAN 5) 109

Loi gidi 2.
bicu kién x > 0. Phuong trinh da cho twong duong véi

x+§—4x,/x+§+3x2+2x—1:0©x+§—4x,fx+§+(x+1)(3x—1):0.
x x X X
Pat ‘/x+i = tta thu duoc
X
3
x+—=x+1 1
e )

1 —4xt+3x° +2x—1=O<:>(t—x—1)(t—3x+1):0<:>
3
,/x+— =3x-1 (2)
X

Xét cac truong hop

1
xX2— x>l le
e (2)e ?3’ S<3 & 3 S x=1.
x+==9x"=6x+1 (9% ~Tx*+x-3=0 |(x—1)(9x" +2x+3)=0
X

x2-1 x>-1 x>-1
e ()& = = < x=1.
() x+§=x2+2x+l ¥ +x"+x-3=0 (x—l)(x2+2x+3):0
x
Két luan phuong trinh d cho ¢ nghiém duy nhit.

Bai to4n 177. Gidi phuong trinh 4x° +4x” —2x+1= (5x2 —x) , /3x+l (x € R).
X

Loi gidi 1.
biéu kién x > 0. Phuong trinh da cho twong duong véi

4x2+5x—2+l=(5x—1) 3x+l <:>3x+l—(5x—1) 3x+l+4x2+2x—2=0.
\ b

X X X
bat | /3x+l =t ta thu duogc
X
Br+lox+1 1]
X

tz—(5x—1)t—i-4x2 +2x—2=0<:>(t—x—1)(t—4x+2)=O<:>
br+loax-2 [2]
X

Xét hai kha ndng tuong ung
1
)CZE le le
= [2]e | =3 2 =3 2 <x=1.
3x+—=16x"~16x+4 (165196 +4x-1=0  |(x=1)(16x" =3x+1)=0
x

x>-1 x>—1 x>—1
= |l|e = & S x=1.
1] 3x+l=x2+2x+l X =x"+x-1=0 (x—l)(x2+1)=O
X
Két luan phuong trinh d3 cho c6 nghiém duy nhét.
Loi gidi 2.
biéu kién x > 0. Phuong trinh da cho twong duong véi
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1 1 1 / 1
4x2+5x—2+—:(5x—1) 3x+—<:>3x+——(5x—1) 3x+—+4x*+2x-2=0.
X

X X X
. 1
Pat ,/3x+— =t ta thu dugc
X

t2—(5x—1)z‘+4xz+2x—2:0<:>4z‘2 —4(5x—1)t+16x2+8x—8:0
<::>4t2—4(5x—1)t+25x2—10x+1:9x2 —-18x+9

1
JBx+==x+1 [
x+x X+ [1]
e+ loax-2 [2]
X

o (2x-5x+1) =(3x-3) &

X¢ét hai kha ndng tuong ung
1
)CZE le x>—
= [2]e | = 2 = 2 <ox=1.
3x+—=16x"~16x+4 (165196 +4x-1=0  |(x=1)(16x" =3x+1)=0
x
x>-1 x>—1 >—1
" |l = < x=1.
1] 3x+l:x2+2x+1 ¥ —x"+x-1=0 ( )(x +1)=
x

Két luan phuong trinh d3 cho c6 nghiém duy nhét.

Bai toan 178. Gidi phuong trinh 4x” +2x” +2 =4x’, /xz +£+1 (x € R) .
x

Loi gidi 1.

Diéu kién x* +£+1 > 0;x # 0. Phuong trinh da cho twong duong véi

X
4x2+£+2x:4x‘/x2 il e+ 214 /x2+£+1+3x2+2x_1:0_
X X X X

2 2
/x +=+1=x+1 [l]
bat x2+g+1=ttathuduoc t2—4xt+3x2+2x—1:O<:>(t—x—1)(t—3x+1):0c> *
c ,/ . 0
x2+3+1=3x—1 [2]
V X

Xét hai truong hop
c el 2 el
< = IS S xel-L1.
x2+%+1=x2+2x+1 x*=1
X
le le xX=—
3 [2]<:> 32 o 32 o )
X H+Z+1=9x2 —6x+1 X +Z2=9x" —6x Z=8x*—6x
X X X
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x>l le

<93 = 3 < x=1.
8x —6x*—2=0 |(x—1)(4x" +x+1)=0

Két luan phuong trinh d cho c6 hai nghiém.
Loi gidi 2.

g 2 :
Diéu kién x* +=+120;x # 0. Phuong trinh da cho twong duong véi

X
x2+z+2x=4x,/x2 241 o X +g+l—4x,/x2 +g+1+3x2+2x—1=0.
X X X X
Pt , [x’ +%+1 =t ta thu duoc
X

2 —Axt+3x° +2x—-1=0 1> —4xt+4x* = x> = 2x +1

/x2+3+1:x+1 1]

2 2 t=x+1 X

< (1-2x) =(x-1) <:>L:3x_1<:> :
/x2+—+1=3x—1 [2]

X

x2-1 x>-1
2 Rt @xe[—l;l].
X HZ+l=x"+2x+1 X

X
1 1
— xX=— xX2>—
o ]<:> o 5 = 5
X += +1 9x* —6x+1 X +==9x" —6x Z=8x*—6x
X X
1
x_— xX>—
o 3 o 3 o x=1.

8x —6x*—2=0  [(x—1)(4x" +x+1)=0

Két luan phuong trinh d cho c6 hai nghiém.

Bai to4n 179. Gidi phuong trinh —2x° —4x’ +x+5—(x—x2) ‘ /x+§+4 =0 (x € R) .
X

Loi gidi.

bicu kién x> 0.

Phuong trinh da cho twong duong

—2x2—4x+1+§—(1—x) /x+§+3=0@x+§+3—(1—x) /x+§+3—2x2—5x—2=0.
X X X X
bat ‘/x+§+3 =t,t > 0thu duoc
X

1‘2+(x—1)z‘—2)cz—5x—2:0<::>4t2 +4(x—1)t—8x2—20x—8:0
t=x+2

4 +4(x—1)14+ x> = 2x+1=9x" +18x+9 & (20 +x-1)" = (3x+3)’ @{
t+2x+1=0

Tathdy ¢+2x+1>0,V¢ >0, Vx > 0nén xét trudng hop con lai
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5 x=>-2
t=x+2<  x+—+3=x+2 &
X x+ +3 X’ +4x+4
x=>-2 x=>-2
= = x=1
x3+3x2+x—5:0 ( )(x +4x+5)=0

Két luan phuong trinh c6 nghiém duy nhat ké trén.

Bai todn 180. Giai phuong trinh 2x° +5x? +10x +11=(2x> +5x), [+’ AL (xeR).
X

Loi gidi.
Diéu kién x2+£+420;x¢0.Phu0ng trinh da cho tuong duong voi
X
, 11 , 11
2x° +—+5x+10=(2x+5),[x* +—+4
X X

o x +E+4—(2x+5) /x2+£+4+x2+5x+6:0
X x
bat ‘/ x’ +E+4 =t phuong trinh trén tr¢ thanh
x

£ —(2x+5)t+x° +5x+6=0< 4> —4(2x+5)t +4x* +20x+24=0
& 4 —4(2x+5)t+4x* +20x+25=1

[
o3 x+;+4—x+3 (1)
t:x+2<:> 1
,/x2+—+4:x+2 (2)
X

<:>(2t—2x—5)2=1<:>{

x=>-3
> (1) x=-3 {1 ”}
= = Sxesl;——¢.
x2+£+4=x2+6x+9 6x° +5x—11=0 6
X
>-2
¥ x2-2 NIRRT
> ()4, 11 , = & xed—;——F.
X +—+4=x"+4x+4 4x* =11 2 2
X
Két luan phuong trinh d3 cho c6 4 nghiém ké trén.
Nhdn xét.

Cdc ban hodn toan cé thé sir dung dn phu khéng hoan toan dé xir Iy bai todn trén

Bién doi vé x2+E+4—(2x+5),/x2+E+4+(x+3)(x+2)=0vd dat ,/x2+£+4 =t.
X X X

t* —(2x+5)t+(x+3)(x+2)=0.

Biét thue A = (2x+ 5)2 —4()62 +5x+ 6) =1nén ta co phan tich nhan tw
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‘/xz FLES R (1)
X

,/x2 liaoxn (2)
X

3 2
Bai todn 181. Gidi phuong trinh > *2X *X*4_ 42 %11 (xeR).
X" +Xx X

Loi gidi.

(t—x—3)(t—x—2)=0c>

N 4
biéu kién 4x* +—+1>0;x = 0;x = —1.
X

Phuong trinh da cho tuong duong voi

8x3+2x2+x+4:(4x2+x)‘/4x2+i+1

X

2 4 » 4
< 8x” +2x+—+1=(4x+1),[4x" +—+1

X X
2 4 2 4 2

S A4x* +—+1—(4x+1) 4" +—+1+4x" +2x=0
X X
bit |, [4x’ +i+l =t ta thu dugc
X

£ —(4x+1)t+4x" +2x=0< 41" —4(4x+1)t+16x* +8x =0
&4t —4(dx+1)1+16x° +8x+1=1 (1—dx—1) =1

N 4
2 _
il 4x +x+1—2x+1 (1)
o =
t=2x , 4
4x" +—+1=2x (2)
L X
1
xz- xZ—l xX>——
v (e A o 2 & 2 ox=1
4° +=+1=4x> +4x+1  |x? =1 xe{-L1}
X
, (2) x>0 >0 -
= =xeld.
4xz+i-|-1=4x2 xX=-
X

Két luan phuong trinh da cho ¢6 nghiém duy nhat x =1.

Bai todin 182. Gidi phuong trinh 2x” +5x” +2x +6 = (2x” +3x) [x?+ 2x+2 (xeR).
X
Loi gidi.

Diéu kién x* +2x +é > 0;x # 0. Phuong trinh da cho tuong duong voi
X
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2x2+5x+§+2=(2x+3)‘/x2+2x+é
X X
2 6 9 6 2
S X +2x+——(2x+3),[x° +2x+—+x" +3x+2=0
X X
bat ‘/x2+2x+§=tta thu duoc
X

£ —(2x+3)t+x* +3x+2=0 = 41 —4(2x+3)t +4x +12x+8=0

& 47 —4(2x+3)t+4x7 +12x+9 =1 (2t —2x-3) =1

6
2 —
R X +2x+;—x+1 (1)
It t:x+2<:> f 6

X +2x+—=x+2 (2)
x

x>-1 x>-1
° 1) = < x=6.
1) x2+2x+9=x2+2x+1 é:1
X X
(2) x=>-2 >0 1
° = < < x=1.
x2+2x+§=x2+4x+4 X +2x-3=0
X

Két luan hé c6 hai nghiém x=1,x=6.

Bai toan 183. Giai phuong trinh 8x° +11x° +3x+17 = 4x(x+1), /4x2 +4x+£ (xeR).
x

Loi gidi.

Diéu kién 4x* +4x + L > 0;x # 0. Phuong trinh da cho tuong duong véi

X

8x2+11x+1—7+3=(4x+4),/4x2+4x+1—7

X X
2 17 2 17 2
S 4x* +4x+——(4x+4),[4x° +4x+— +4x" +8x+3=0
X X
Pt , [4x° +4x+£ =t ta thu duoc
X

£ —(4x+4)1+4x7 +8x+3=0 2 —4(x+1)1+4(x+1) =1

/ 2 17
PR 4x" +4x+ . =2x+1 (1)
t—2x+3C> 17
: [J4x* +4x+—=2x+3 (2)
X

o(t-2x-2) =1

xXz—— xZ—l
> (e 2 . g 222178
4x° +4x+—=4x" +4x+1 —=1
X X
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)CZ—E 3 XZ_E
2 xX=>—— 2
> 2)e 17 = 2 & 17 s x=1.
A +4x+—=4x"+12x+9 8x*+9x—-17=0 xe{l;—g}
x

Két luan phuong trinh da cho ¢6 hai nghiém x=17;x=1.

3 2
Bai todn 184, Giai phuong trinh 2> +72x +721x+6:x ¥+249  (xeR).
X+ X

Loi gidi.

Piéu kién x* 89> 0;x # 0. Phuong trinh tuong duong voi
X

2x2+§+7x+21=(2x+7),/x2 +009 <:>x2+§+9—(2x+7),/x2 1000 v Txr12=0.
X X X X
bit | 2+§+9 =t ta thu duoc
X

£ —(2x+7)t+x"+7x+12=0< 41" —4(2x+7)t +4x* +28x+48=0
42 —4(2x+7)t +4x* +28x+49 =1 & (2 —2x-7) =1

6
2 _
13 x +;+9—x+3 (1)
< t=x+4c> 6
/x2+—+9:x+4 (2)
X

x=>-3
<) e xelony
& S xel-11t.
X +—+9=x"+6x+9 |x*=1
X
>—4
* x>—4 797 —7+4+/97
v (2)<:> , 6 s S A S xe ; )
X" +—+9=x"+8x+16 8" +7x-6=0 16 16
X
Két luan phuong trinh d3 cho c6 bén nghiém.
Nhdn xét.

. / b
» Phuong trinh chira phan thirc trong dau can dwoi dang ,|ax +—+ ¢ voi hiéu binh phwong dang
X

ax+—+c+mx+n| =(px+q)
x

Mot diéu chdc chdn rang ndng liiy thira cdc hé qua chdc chdn sé xudt hién phwong trinh bdc ba. Thuec hién
twong tw thu thudt voi da thire bdc ba trong can sé thu dwoc nhitng phwong trinh kha thu vi.

. / b
» Phwong trinh chita phdn thirc trong dau can dwéi dang ,|ax” +—+ c véi hiéu binh phirong dang
X

2
2 b 2
(‘/ax +—+c+mx+n] =(px+q)".
X

> Néu muén phuong trinh nay cé hai hé qua ma khong can bo tri nghiém dep qud nhoc long, cdac ban co thé
dang thang bat buéc mot phwong trinh quy vé dang bdc hai toi da bang cach sw dung dinh ly Viete ddao voi
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, b
ax” +—+c =xva +n,

X

, b
ax” +—+c =m,x+n,

X

Bai toan 185. Gidi phuong trinh 2x” +%+§x+§:(2x+%j,/x2 +%+1 (xeR).
X X

Loi gidi.

Diéu kién x* +£+1 > 0;x # 0. Phuong trinh tuong duong vdi

X

x’ +g+1—(2x+ij‘/x2 Caeesdlog
X 3 X 3 3

bit | 2+g+l =t ta duoc
x

* (e

* (2)e

tz—(2x+§jt+x2 +§x+%=0<:>3t2 —2(3x+2)t+3x* +4x+1=0

S 9 —6(3x+2)t+9x* +12x+3=0= 9 —6(3x+2) 1 +9x* +12x+4 =1

t=x+1 ,/x2+£+1:x+1 (1)
X

<:>(3t—3x—2)2:1<:> 1 <
t=x+— , 2 1
3 /x +Z+l=x+= (2)
X 3
x=>-1 > { 11}
= S xel-LlL.
x2+3+1:x2+2x+1 x* =1
X
x>—l 1
T3 X2—— 2+4/31
< 3 & x= 3 .
CHEHl=xt+ x4 — 3x°—4x-9=0
b 3 9

Két luan phuong trinh ban dau c6 ba nghiém ké trén.

1

3
Bai todn 186. Gidi phuong trinh > +1+8x3+1 =4(x+%j 4 +—  (xeR).

Loi gidi.

X X

Diéu kién 4x* + LIS 0;x # 0. Phuong trinh da cho twong duong

X

8x2+l+8—x+l:4(x+lj ax? + L
x 3 3 3 X

& 4x° +l—(4x+ij [4x Liar 8l
X 3 X 3 3

Pt , [4x° +l =t ta thu dugc
x
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tz—(4x+§jt+4x2 +§x+%=0<:>3t2 —4(3x+1)+12x* +8x+1=0

&9 —12(3x+1)1+36x% +24x+3=0 9> —12(3x+1) +4(3x+1)" =1

t=2x+1 ‘/4x2+l=2x+1 (1)
X

e[3-236x+)] =1 |
t=2x+— , 1 1
3 4x"+—=2x+— (2)
X 3
x>—l 1
. ] xX2—— —1+4/17
X (1)c> ! = 2 @x:T.
47 +—=4x* +4x+1 4x* +x-1=0
X
x>—l 1
. 6 xz—— —1++/433
*%* (2)@ 1 4 1@ 6 @X:T.
4 +—=4x* +—x+— 12x*+x-9=0
X 3 9

Két luan phuong trinh d cho c6 hai nghiém.

Bai todn 187. Giai phuong trinh 4x® +10x% +3x+14 = 4(x* +x),[+* A (xeR).

X
Loi gidi.

Diéu kién x* +E+l > 0;x # 0. Phuong trinh da cho tuong duong

X
4x2+10x+ﬂ+3=(4x+4) /x2+ﬂ+1
X X
®x2+5+1—4(x+1) /x2+5+1+3x2+10x+3=0
X X
Pat /x2+ﬂ+1=ttathudu:qc
X

£ —4(x+1)1 432" +10x+3=0 S —4(x+1)1+4(x" +2x+1)=x" —2x+1

o —4(x+1)1+4(x+1) =(x-1) & (1-2x-2) =(x~1)°

, 14
L rid ‘/x+x+1_x+3 (1)
<~ z‘—3x+1<:> 14

[P +=+1=3x+1 (2)
X

> 1 | 1
=75 x2—= X2 ——
o (2)e y = 2 = 2 ox=1.
P —+1=9x7 +6x+1  (8x'+6x°—14=0  |(x—1)(8x" +14x+14)=0
X
0 x2-3 x>-3 {1 7}
o = = Sxeql;——¢.
Pl o h6x+0 6x> +8x—14=0 3

X
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Két luan phuong trinh c6 tap nghiém S = {l; —%} .

X

1
Bai toan 188. Giai phuong trinh 6x° +2 = (x—l)2 +x(5x-1),Jx+—+2 (xeR),
Loi gidi.
bicu kién x > 0. Phuong trinh twvong duong voi

6x’ —x* +2x+1=x(5x-1) x+l+2@6x2—x+l+2=(5x—1) /x+l+2
X X X
1 1 ,
<:>x+—+2—(5x—1) X+—+2+6x"-2x=0
X X
bat ‘/x+l+2:ttadu:qc
X

t2—(5x—1)t—i-6x2 —2x:0<:>4t2—4(5x—1)t+24x2 —8x=0
@41‘2—4(5x—1)t+25x2—10x+1=x2—2x+1

/ 1
B X+—+2=2x (1)
& (2=5x+1) =( —1)2@{;_? ol
=3x—
,/x+l+2:3x—1 (2)
X
Xét cac truong hop

1 x>0 >0 x>0 _
(e PILIS S 4x3—x2—2x—1:0® (x—l)(4x2+3x+1)=Oc>x_ '

X
le )c>l xX=—
» 2)e f <9 03 = 3 Sx=1,
x+=+2=9x —6x+1 |9 -Ta—x-1=0  |(x=1)(9" +2x+1)=0
X

Két luan phuong trinh da cho c6 nghiém duy nhat x=1.

3
2x +5+10x+19:8x+5. x2+§+2 (xe]R).
X 8 4 X

Bai toan 189. Giai phuong trinh
Loi gidi.

Piéu kién x* + S0 0;x # 0 . Phuong trinh d4 cho tuong duong véi

X
2x2+§+§x+2:(2x+§j,/x2+§+2
x 4 8 4 X
<:>x2+§+2—(2x+§j,/x2+§+2+x2+§x+§=0
X 4 X 4 8
bat / 2+§+2=ttathuduqc
X
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t2—(2x+%jt+x2 +%x+%=0<:>8t2 —2(8x+5)t+8x" +10x+3=0

< 6417 —16(8x+5)t+64x2 +80x+24 =0 < 641 —16(8x+5)t+64x2 +80x+25=1

5
2,/ +=+2=2x+1 (1
2t =2x+1 X ()
2=
4t=4x+3 5
4,|x* +=+2=4x+3 (2)
X

c>(8t—8x—5)2:1c{

1 1
xX>—— >—_ 1
N 2 - 2 X2—— 7+341
* (e 5 1,50 =S 2 Sx=—7—.
4(x2+—+2j=4x2+4x+1 —+7=4x 4x* =Tx-20=0
X X
3 3
x> —— >-= 1
. 4 =7y x>-— 23 ++/8209
X8 (1)@ 5 < 20 & 2 <:>x=4—8.
16(x2+—+2j=16x2+24x+9 —+23=24x 24x* -23x-80=0
X X

Két luan phuong trinh d3 cho c6 hai nghiém.

3 —
Bai todn 190. Gidi phuong trinh 2% 1, XL _00x+1 Jo L gy,
x 30 30 X

Loi gidi.
biéu kién —1< x # 0. Phuong trinh da cho twong duong
2x° +—+Lx—L= :(2x+— x’ +l
X 30 X

1
Pit ,[x* +— =1 ta dugc
X

2
r —(2x+L)t+x2 LIS I\ DN —2(x+th+(x+Lj 21
30 30 30 60 60 3600

1 , 1
: s lr=xt |5 +—=5x+1 (1)
S R

60 60 1
1
=x—— 2 _
f=x— 6h+;_w_1(n
Xét hai kha ning xdy ra gdm

1
25(x2+—j:25x2+10x+1 10x*+x-25=0 —
1 oz =L 20
)CZ—E 5
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x2+lj:36x2—12x+1 12x*—x+36=0

36(
v (2)e X S 1 Sxed.
1 xXz——
xZ—g 6

Két luan phuong trinh da cho c6 nghiém duy nhat ké trén.

3

Bai todn 191. Gidi phuong trinh > +1+3x211:(6x+%j or’+1+2  (xeR).
X X

Léi gidi.

g 1 .
Diéu kién 9x” + —+2>0;x # 0. Phuong trinh d3 cho twong duong véi
x

18x? +l+lx+£:(6x+lj,/9x2 Liroop +l+2—(6x+lj‘/9x2 Lol Loy
x 2 6 6 X X 6 X 2 6
1
Pit ,[9x* +—+2 = ta dugc
X

2
t2—(6x+éjt+9x2+%x—%:o<:>t2_6(x+ijt+9(x+ 1 j _2

36 36) 144
1 , 1 _
2 2 t=3x+— 2.09x* +—+2 =6x+1 (1)
1 5 2 b
= l—x—g = E = 1<:>
1=3x—— 3‘/9x2+l+2:9x—1 (2)
3 G
)c>—l 1
. ; X>—— 7++/241
% (1)(2) 1 = 6 @x:T.
4(9x2+—+2j:36x2+12x+1 12x*=7x—-4=0
X
I9x>1

9x>1
* (2)e , 1 , o Sxed.
9 9x* +—+2 |=81x" —18x+1 18x*+17x+9=0

X
7+\/241}

Thir lai ta thu dugc nghiém duy nhét, tip nghiém S = { Y

Bai toan 192. Trich lugc cau 2.a, Dé thi chon hoc sinh gidi 16p 9 THCS; Moén Toén; Pé thi chinh thic; Thanh phé
Ha Noi; Nam hoc 2013 — 2014.

Giai phuong trinh x* —=2x-2y/2x+1-2=0 (xeR).

Loi gidi.

Diéu kién x> —% . Phuong trinh da cho tuong duong
2
¥ =241+ 2V2x + T+l ¥ = (V2x+1+1)

o | ¥Vl faml=y2a ] (1)
—x=~2x+1+1 —x—1=~+2x+1 (2)
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x2>1 x2>1 x=>1
© (1)<:> 2 N D) <~ <> x=1.
x*=2x+1=2x+1 x*—4x=0 x €{0;4}

(2) —x-120 x<-1
(@) R Py
X +2x+1=2x+1

Két luan bai toan c6 nghiém duy nht.

Sxed.
x:

Bai toan 193. Trich lugc cau 3.a; Dé thi tuyén sinh 16p 10 THPT; Mén Toan (Danh cho cac thi sinh di thi chuyén
Toén); B¢ thi chinh thirc; Truong THPT Chuyén Hung Vuong, Tinh Phu Tho; Nam hoc 2015 — 2016.
Giai phuong trinh x> —x—-4=2Jx-1(1-x) (xeR).
Loi gidi.
biéu kién x >1. Phuong trinh da cho twong duong voi
x’ —2x+1+2(x—1)\/x—1 +x-1=4< (x—l)2 +2(x—1)\/x—1 +x—-1=4

<:>(x—1+\/x—1)2:4<:>‘x—1+\/x—1‘=2<:>x—1+\/x— =2
3_x>0 <3 <3
<:>\/x—1=3—x<:>{ * {x {x

= < x=5
x,—7x+10=0 xe{2;5}

x—1=x>—6x+9

Két luan bai toan c6 nghiém duy nhit.

Bai toan 194. Trich lugc géu 2.1; Pé thi tuyén sinh 16p 10 THPT; Mo6n :Foén (Danh cho cac thi sinh du thi chuyén
Toan, chuyén Tin hoc); B¢ thi chinh thirc; Truong THPT Chuyén Nguyén Trai; Tinh Hai Duong; Nam hoc 2014 —
2015.
Giai phuong trinh x> —20x+24+8,/3(x—-1)=0 (xeR).
Loi gidi.
bicu kién x >1. Phuong trinh da cho twong duong véi
2
¥ —8x+16=4(3x=3)-83x -3 +4 = (x-4)" =4(\3x-3-1)

" x4—2(\/3x31)®{x2=2m (1)
4-x=2(V3x=3-1) [6-x=23x-3 (2)

. (1)@{XZ2 {x22 S x=8+443.

=
X —4x+4=12x-12 x> —16x+16=0

x<6 x<6
e (2)o1, e & x=12-4V6.
X -12x+36=12x-12  |x*-24x+48=0

Péi chiéu didu kién ta thu duoc 2 nghidm, S = {8 +43;12- 46 } :
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Bai tap tuwong tu.
Giai cac phuong trinh va bat phuong trinh sau trén tap so thuc

1.

10.

11.

12.

13.
14.
15.

16.

17.

18.

19.

20.

21.

3 2
X +2x +6x+22 X +3x+1 (xeR).

2+3x
2
wdrlz(hﬂ)\/zf-mﬂ (xe]R).
X+
3
MS 1+3x+x° (XER)-
3x+2
x3+4x2+8x+2: N+3ct 0 (xe]R)
2+5x '
x3—i-5xz—i-6x-|-1>2 1+ (xeR)
3x+1 '
4x3+7x2+8x+1:2 A 11 (xe]R)
Ax+1 '
x*+3x* +14x
" x(x2+8) (xeR).
X +3x7 +5x—1
. > x(x2+3) (xe]R).
X +4x* +15x -2
rse V) (xeR).

x2+5x+13=l+6\/x3+5x+3 (xeR).
X
3 2
Tx +3x +7x+1>\/7x3+x+1 (xeR).

dx+2

3 2

ke +7x+2<\/x3+3x2+x+1 (xeR).
6x+2

4507 +4x+2=3x+2)YxX’ +3x* +x+1  (xeR).

x3+14x2+10x—7=(8x—2)\/x3+7x2+1 (xe]R).
x3+10x2+6x+1:(4x+2)\/x3+7x2+1 (xe]R).

7x° +4x* +11x+10

S4\/7x3+x2+x+7 (xe]R).
x+1

2x2+%x+%=(2x+%j\/x2+x+l (xeR).

6x° +2x° +6x+4

=3J6x  +x+2 (xe]R).

x+1

3 2

x° +9x +16x+10<\/x3+6x2+5X+4 (xe]R).
4x+5

3 2

XA AT e +5x4 4 (xeR).
x+4

3 2

XX H16x+18 o T o (xeR).
x+2
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22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

X +2x +17x+12 (
4

3 2
x +10x +13x+4g\/x3+6x2+5x+4 (xe]R)-
Sx+2

2x* +5x7 +12x+1=(2x +5x) e+ Lys (xeR).
X

2x3+3x2+8x+1:(2x2+3x) x2+l+6 (xeR).
\ X

)\/x — x> +7x+9 (XER).

4x° —3x> +41x+64 = (4x+26)Vx’ x> +7x+9  (xeR).

3 2
X +x +15x+15>\/x3—x2+7x+9 (xeR)-
5+3x

2x° =5 +12x+1> x—Sx)‘/x2+l+6 (xe]R).
X

X +7x* +19x+9 \/x3—x 7240 (xe]R)
6x+3 '

362
8x 42§ +x+l=‘/4x2+l+3 (xe]R).
X" =X

8x3—6x2+5x+1

IA

> 4x* +1+3 (xe]R
4x° —3x X

8x® +x° +5x+1 (4x +£j 4x2+—+3 (xe]R).
2 2 X

2x° +6x° +5x+5= 3(x +x),/x+§+3 (xeR).
4x* +8x" +x+5=(5x" +x) ‘/x+ +3  (xeR).

2x' —12x" +23x+5=(9x—3x") /x+;+3 (xeR).
18x" —3x” +x+2 =(6x" —x) /9x2+%+3 (xeR).

18x” +12x° + x+3 =(6x +4x) 0x* +2 43 (xeR).
X

32x° —4x” +2x+1=(8x" —x) /16x2+i+4 (xeR).
50x3—5x2+x+2=(10x2—x)‘/25x2+%+3 (xeR).
18x" —9x” +3x+2 = (6x” —3x) /9x2+%+3 (xeR).
32x’ —4x” +3x+1=(8x" - x) /16x2+%+3 (xeR).

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM

TRUNG POAN NGUYEN CHICH; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN DOI TUONG PUONG, NANG CAO LUY THUA (PHAN 5) 124

Bai todn 195. Giai phuong trinh 4,/2(x+1)+1=2x>+7x  (xeR).
Loi gidi.
bicu kién x > —1. Phuong trinh twrong duong véi

x+1+44/2(x+1)+8=2(x2+4x+4)<:>(x/x+1+2\/§)2:2(x+2)2
<:>‘\/x+l+2\/§‘=‘\/§(x+2)‘c>m+2\/§=\/§x+2\/5
x=0
>0
= x+1:x\/§<:> : = 1l < x=1
2x* —x-1=0 xXe 1;—5

Két luan phuong trinh da cho c6 nghiém duy nhat x =1.

Bai toan 196. Giai phuong trinh (1+2j\/2x—1 =x"+x-2 (xeR).
X
Loi gidi.
Diéu kién x> % . Phuong trinh da cho tuong duong voi
(x+2)V2x-1=x"+x* -2x & (x+2)+2x -1 :(x+2)(x2 —x)

S\V2x—1=x*—x=2x—1+2/2x—-1+1=2x7

<:>(x/2x—1+1)2=2x2@‘m+l‘:‘x\/§‘<:> Tx—1=xJ2-1
Q{x 221 {x 2=1 o V21221

= =
2x-1=2x" =22x 41 |¥ =(V2+1)x+1=0 2
Pbi chiéu didu kién ta di dén nghiém duy nhit x = V2+1 +2“ 22-1

Bai todn 197. Gidi phuong trinh 23x1=x+>+41 (xeR).
Loi gidi. ’
Piéu kién x > % . Phuong trinh d4 cho tuong duong véi
2x\Bx—1=x"+x+3 3x—1+2x3x—1+x" =2(x* + 2x+1)
<:>(\/3x_—l+x)2=2(x+l)2@‘m+x‘:‘(x+l)\/§‘
N 3x—l+x=(x+1)\/§<:>\/3x——=(\/§—l)x+\/§ (1)
Ta thdy (\/E—l)x+\/§>0,Vx2%nén
(1) 3x-1=(3-2v2)x* + 22 (V2 -1)x 42 (3-242 )" +[1-2V2 [ +3=0

1 2V2-14420V2-27 24214420227
2(3-242) T 2(3-242) '
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22 — 144202 =27 242 —1++4/2042-27
2(3-2v2) T 2(3-242) '

Ddi chiéu diéu kién ta thu duge S =

Bai toan 198. Giai phuong trinh 2x+v3x-2 =6x*-3x+2  (xeR).
Léi gidi 1.

g 2
biéu kién x > 3 Phuong trinh da cho twong duong

6x° —3x+2—-2x/3x-2 :0<:>(x2—2x\/3x—2 +3x—2)+5x2 —6x+4=0

@(x—x/ﬁ)z-%(x—%jz:—ﬂ (1)

5
Phuong trinh (1) vo6 nghi€ém nén phuong trinh da cho v6 nghi¢m.
Loi gidi 2.
Diéu kién x> % . Phuong trinh da cho tuong duong
3x=24+2x3x-2+x" =7x" & (\/3x—2 +)c)2 =7x°
& ‘\/3x—2 +x‘ =‘x\/ﬂ o Br-2+x=x/7 & 3x-2 :(ﬁ—l)x (*)

Vé’idiéukiénngtacé (*) = (8-27)x* -3x+2=0=xe@.

Két luan phuong trinh da cho v6 nghi¢m.

Bai toan 199. Giai phuong trinh 2(x+1)V/5x -2 =4x>~7x+1 (xeR).

Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi
X+ 2x 414+ 2(x+1)V5x -2 +5x -2 = 55
@(M+x+l)2=5x2@‘M+x+l‘:‘x«/§‘
Ssx-2+x+1=x/5 & V5x-2=(V5-1)x-1 (1)

Khi (v5-1)x-1>0tacd

(1) 5x-2=(6-2v5)x* =2(V5 =1)x+1 (6-2v5 ) x* = (25 +3)x+3=0

25 +3+4/36V5-43 24/5+3-4/364/5-43
2(6-245) 7 2(6-245)

25 +3+4/363/5 - 43
2(6—26) '

A=36/5-43=xe

Péi chidu (\/g—l)x—120:>S:

Bai toan 200. Giai phuong trinh xv4x—1= (x + 2)2 +3 (x € R) .
Loi gidi.
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Diéu kién x > 0,25 . Phwong trinh d3 cho trong duong

Wax—1=x"+4x+7 < 2xJdx—1=2x>+8x+14

© 4x—2+2xAx—1+x* =3(x* +4x +4)

@(m+x)2:3(x+2)2®‘m+x‘:‘(x+2)\/§‘
dx—T+x=(x+2)3 o Jax—1=(V3-1)x+2\3

& 4x-1=(4-23)x* +43(V3-1)x+12

& (4-23)x +4(2-3)x+13=0 ()

Phuong trinh (*) v6 nghiém nén phuong trinh ban dau v6 nghiém.

Bai ton 201. Gidi bat phuong trinh 2,/2(2x+1) +122x(x+1)  (xeR).
Loi giai.

Piéu kién x > —% . Bit phuong trinh twong duong
22(2x+1) 222" + 2x -1 & 2 +1+2+2,/2(2x +1) 2 2(x” +2x +1)

(\/2x+l+f) >2(x+1) @‘\/2x+1+ﬂ ‘ x+l‘
S 2x+1+122x +/2 & 2x+1>/2x

x<0 x<0
1+\/§
< [x=0 = 1+3 ©x<
) <x< 2
2x"=2x-1<0 2

1_1+\/§}.

Déi chiéu diéu kién ta dugc nghiém S = {—— :

Bai to4n 202. Gidi phuong trinh 2+/x” +1 =2x" + 6x +1 (x € R) .
Loi gidi.
bicu kién x thuc. Phuong trinh da cho tuong duong vai

X 4142 x2+1+1=3(x2+2x+1)<:>(\/x2+1+1)2:3(x+1)2
@!\/x2+1+1—\/§(x+1) @!\/x2+ =Bx+\3-1 (1)
Ve 1+1==B(x+1) |V +1=—Br=B-1 (2)

Xét hai kha néng
> V&iv3x+3-1>0thi

() x*+1=37" +23(V3-1)x+4-23 & 20" +2(3-43)x+3-23=0
V3- 3+\/6 2f _3-3-46-243
2

«/_—3+\/6—2\/— '

2

A62x/§:>

So sanh véi \/§x+\/§—120:>x=
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> Vi —/3x—+/3-1>0thi

(2) & ¥ +1=3x" + 23 (VB +1)x +4+243 © 22 +2(3+3)x+3+ 23 =0

33146423 3-3-4/6+243
A=6+23=x= - = :
So sanh véi —\/gx—\/§—120:>x:_\/§_3_2 6"‘2\/5.

Vay bai toan ¢ hai nghiém ké trén.

Bai toan 203. Giai phuong trinh 2+/6x—1=13x— 6+l (x € R).
X

Loi gidi.
Diéu kién x> % Phuong trinh da cho tuong duong

2xy/6x—1=13x" —6x+1 < x* +2x/6x—1+6x—1=14x"

& (Vor—T+x) =145 & Nox—1+x|=|x14] & Vox -1 =(vi4 -1)x (1)
_3+V2Vi4-6  3-V2V14-6

15-2J14 7 15-214

C3+y2V14-6  3-2V14-6

Ddi chiéu diéu kién di dén x = x =
15-214 15-214

Vi xzétadu:(yc ()= (15-2V14)" ~6x+1=0 = x

Bai todn 204. Giai phuong trinh 2,/6(7x~2) =54x* +29x+2  (x€R).

Loi gidi.

Piéu kién x > % . Phuong trinh d4 cho tuong duong
Tx-2+2,J6(7x-2) +6=6(9x* +6x+1) = (VTxr—2+/6) =6(3x+1)’
& NTx=2+6| = |(3x+1)6| = VTx =2 +6 = (3x+1)/6
S VTx-2=3x/6 & 54x ~Tx+2=0 x e D

Két luan phuong trinh v6 nghiém.

Bai todn 205. Giai phuong trinh x* +(2/6 —24)x+18 =12V4x-3  (xeR).

Loi gidi.

Diéu kién x> % . Phuong trinh da cho tuong duong voi
X +2V6x +6=6(4x—3+ 2Ax—3+1) & (x+V6) =6(vAx—3+1)
& |r+ 6| = Vo [NAx =3 +1| & x+ V6 = Jo(4x-3) + 6

x>0
@{ @xe{12+3\/ﬁ;12—3\/ﬁ}

x*—24x+18=0
Vay phuong trinh da cho ¢6 hai nghiém.
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Nhdn xét.

10 bai todn tir 195 dén 205, van xoay quanh motip phdn tich hiéu binh phiong nhing moi thir dd khéng con
bang phang nita, hinh thire dé bai cé két cdu

[f(0)] =k[g*(x)].k>0 OF

Nhiing truong hop nay k la s khong chinh phuong, chinh vi Yéu t6 nay nén trong qud trinh bién doz mdc du
thu dwoc (*) nhung nguoi ta van cam thdy ngé ngang, cam thdy khé xir vi thdy hinh thirc bén ngoadi né xdu xi qud,
cai cam gidc dy cir t6n tai mdi khién nguoi ta khong dam dan than, khong dam nght — dam lam. Trén doi ndy chung
ta thuong d‘e cao, ca ngoi va mé hodc béi cdi dep, boi thanh sdc bé ngoai, boi tién tai, danh vong, hay nhitng vit
chdt xa xi tam thuwong, du ciing vi nhitng ban nang trong con nguoi troi ddy, hay nhitng toan tmh cd nhdn chi phoi.

Trong kho tang ca dao — ddn ca, tuc ngit Viét Nam ta c¢é cdu “Tot g6 hon tot nuwde son”, ngodi ra trong dién
tich lich su Trung Hoa con co Chung Vo Diém — mot trong Ngii xu Trung Hoa, do la minh chu’ng xac dang cho nét
dep bén trong, thuan phdc va khé kiém tim. Chung Vo Diém la nguoi dan ba néi tiéng trong lich sit, sinh ra trdn
cao, mdt sdu, bung dai, chdn thé, mili héch, xwong c6 [oi ra, cé to, téc thua, bung ph¢, lung gu, da den dua, ...chua
ké trong tén ba c6 nghia la khéng dep. Do dung mao xau xi, dén 40 tuéi van chwa chon dwoc nguoi chong vira .
Tac gia cing da ting dwgc chiém nguong phién ban xdu xi nay khi xem lai vé cdi lrong Chung Vé Diém (Da Xoa
Hoang Hdu) véi dién xudt ciia dan dién vién Kim Tir Long — Tai Linh — Chi Linh — Thanh Thanh Tém — Thoai My -
Thanh Tong, tap nien 1990. Khi thuéng ngoan nhiing vo' san khau cai lwong dan toc nay, chdc han ai cing . biét ba
la viwong hdu ciia Té Tuyén Vieong Pién Tich Cuong nuwde Dién Té, chinh nho sy can gidn ciia ba ma Té Tuyén
Vieong tir bo yén nhac, phd Tiém dai, trir gian thdn ninh bo, chuyén tam chinh sw, chinh trang vo bi, kho dun ddy
du, thién ha cwong thinh. Thé méi blet nét dep an khudt rdt dé bi nham lan véi cdi xdu xi, thwong xuyén bi danh
dong, dé nhdn ra va tran trong né can may mdn va phiic phdn khéng hé nho.

2
Bai toan 206. Giai phuong trinh 2/x° +1 = 3x

xX—

+2 (xe]R).
Loi gid.
Diéu kién x # 1. Phuong trinh da cho twong duong véi
2(x-1)VxP+1=3x" +2x -2 & X +1+2(x - 1)Vx +1+x* = 2x+1=5x
2 V2 +l+x—1=x/5 vx2+1:x(\/§—l)+l (1)
<:>(\/x2+l+x—1) =5x" & Rt
Vel sl+x—l=—x/5  [V&+1=1-x(\5+1) (2)
& Vi x(x/g—l)+120tacc')
(1) x> +1=(6-2v5)x" +2x(v5 -1)+1
, ~ 3-245
<:>(6—2\/§)x +x(2ﬁ—3)_o@xe{o,m}
Déi chiéu diéu kién x(\/§—1)+120:>x:0.
& Vi l—x(\/§+1)20tacé
(2) & x* +1=(6+25)x* ~2x(V5 +1) +1

2 +25
T

Péi chiéu diéu kién l—x(x/§+1)20:>x:0.

Vay phuong trinh ¢6 nghiém duy nhat.
Loi gidi 2.
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Diéu kién x # 1. Phuong trinh da cho twong duong véi
2 2 2 2
2 r1-2=% <:>2(\/x2+1—1): 3 2% 3

<< =
x—1 x=1 Y4141 x-1
x=0 x=0
IS =
2x—2=3(\/x2+1+1) L‘/xu P
x=0 x=0
5 5 x=0
S| |x>2= S| |x>2—= = = x=0
2 2 xed
i 9x* +9=4x>-20x+25 5x2+20x—-16=0

Két luan phuong trinh d cho ¢ nghiém duy nhit.

Bai toan 207. Gidi phuong trinh 2vx* +x+2=x"-x-3 (xeR).
Loi gidi.
biéu kién x thyc. Phuong trinh da cho twong duong véi

x2+x+2+2\/x2+x+2+1=2x2<:>(\/x2+x+2+1)2=2x2
- \/x2+x+2+1:—\5x<:> Ve +x+2==2x-1 (1)
VXl 4+ x+2+1=42x VXt 4x+2=2x-1 (2)

> V6i V2x+1<0thi(1) & x*+x+2=20" + 2V2x + 1 x> +(2V2 - 1) x-1=0

xe{12ﬁ+\/134ﬁ_12f\/134\5}
; . .

2

1-232-\13-4\2
; .
> Vi x> thi(2) & X Fx+2=2x" = 2/2x+1 & ¥ (22 +1)x-1=0

J2
x€{1+2\6+\/13+4ﬁ_1+2\f\/13+4\6}
b 2 .

Péi chidu V2x+1<0= x =

2

1 C14+2V2 4413442

Pbi chiéu x> — = x .
J2 2

Vay phuong trinh ban dau c¢6 hai nghiém.

Bai ton 208. Giai phuong trinh 2x° —x-4+2y/3x* +x+3=0 (xeR).
Loi gidi.
bicu kién x thyc. Phuong trinh da cho tuong duong

2
3+ x+3-243x2 + x+3 +1="5x2 @(\/3)& +x+3_1) _5y2

3l +x+3—-1=x5 3P+ x+3=xJ5+1 (1)
fe—g
I 4x+3-l=—x/5 |3 +x+3=1-x/5 (2)

f—
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o Véi x«/§+120tacé
3x2 +x+3=5x2+2x\/§+1c>2x2+(2\/§—1)x—220

DXE{lz\E”Lm.l%EM/m}

4 4

:1—2J§+\/37—4x/§_

4

Péi chibu x/5+1>0= x

o Voi 1—x/5>0ta co
3x2 4+ x+3=5x2—2x/5 +1 < 2x° —(2J§+1)x—2:o

e 14245 =37 +45 1+245-37+45
4 ’ 4
14245437 +445
y .

Vay phuong trinh da cho ¢6 hai nghiém.

Déi chiéu 1—x/5>0= x

Bai toan 209. Giai phuong trinh 4v/5—x =3x+29 +2 (x € R) .
x

Loi gid.
biéu kién 0+ x <5. Phuong trinh da cho twong duong voi
4xy/5-x =3x" +29x+23 & 5S—x+4x/5-x +4x" =7(x* +4x+4)

m+2x:\/7(x+2)
\/E+2x:—\/7(x+2)
Vs—x=(V7-2)x+247 (1)
5—x=(—7-2)x-247 (2)
v V6i (VT -2)x+247 2 0 thi
(1) 5—x=(11-247)x* +4J7 (V7 -2)x+28
& (11-247)x +(29-8J7 ) x+23=0 = xe @
Y V6i (-7 -2)x=27 2 0thi
(2) & 5—x=(11+247 ) x> + 447 (V7 +2)x+28
S (114247 )2 +(29+87 ) x+23=0

—(29+8\/7)+\/277+280x/7 .—(29+8\/7)—\/277+280\/7
2(11+247) ’ 2(11+247)

—(29+8ﬁ )—\/277+280\/7
2(11+247) '

@(\/Eux)z —7(x+2) &

<> X e

Péi chiéu didu kién ta ¢o (—ﬁ - 2)x— WT>0=x=
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—(29+8ﬁ)— 277+ 2807

2(11+247)

Vay phuong trinh da cho c¢6 nghiém duy nhat x =

Bai to4n 210. Gidi phuong trinh 6x° + 2, /3(6)63 +x2) =2x" +6x (x € R) .
Loi gidi.
Diéu kién x > —é . Phuong trinh d4 cho twong duong voi
6x° +x7 +2,[3(6x° +x7) +3=3(x" +2x+1)
2
<:>(\/6x3+x2 +\/§) :3(x+1)2 <:>‘\/6x3+x2 +\/§‘:|x+l|\/§
< A6x +x° +\/§=x 3+x/§<:>\/6x3 +x° :x\/§<:>6x3+x2 =3x’
& 6x° —2x° :O<:>3x2(2x—1):O<:>xe{0;%}

Vay phuong trinh c6 hai nghiém ké trén.
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Bai tap twong tu.
Gidi cac phuong trinh sau trén tap hop so thuc

1. 2x\/3x—4:4(1+x2)—3x.
2. 2+/3x-— —§=7x+5.
X

3. 2\/3x—4:2x+3+z.
X
4. 6x*+1=2x/5x—1+5x.
5. 5x2+7(x+1):2x\/5x—1.
2_
6. ~JTx— :f_JZ£iZ.

6

7. 6J7x=2=x"-15x+12.

2
8. 2Jx+6:2£_léii§_
1+x

9. 2(1+x)\/x+6:4x2—13x—2.

10. x* +4x+4x\/5x+3 =3.

11. x* +4xV/5x+3=19.
4

1
12. — = .
5x* +13x+19  J7x-3

13. 4J7x-3 =6x +5x+5.

23x% —21x+2

14. 2(x-1)=——+~—"—.
(x-1) o
15, 1 2(x—1)

Bx 4 +23x+16
16. 2(2x-1)¥8—x =x" +25x+11.

17. 2\/6—3x=5x+27+§.
X
_ 6x?+45x+57

J6-3x
19. 4()c+1)\/1+x2 =x>+4x+1.
20. 4xvx* +2 =6x"+14x+5.
21. 8x* +15x+4=6/x-5.

2
2, I 230425 p .

18. 2x

4
23. 6x>=27x+17=6:/3x-2.
1 26 —x
24, —=————.
x 4x -9x-1
g5, T3 1

2x*—T7x+4 1-x

26. g+4\/8—5x =2x+17.
x
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27. 2xNx* +x+3=3x"+9x+2.

28. 4\/2x2—x+1+11=§.

X
X7 —24x+13

\V2x* -1

2 —
30, 63x 142X H1xX=3
X

29. 6x

5x° +6x-2
4+ =
4x
32. 4x\7x* =2 +2x* +18x—-11=0.

2
33, (- 1)V7x —xp3 =2 P 2ES

31. VX =2x+3 0.

2
2
34, L62’C+7:(x+1)\/1+x2 .
35. 2o 1=t
5 x+1
2
36, 25 POXHA S Bt
x+1
2
37. w:m_ﬁ_
2(x+2)
2
3&%:\/2_962_
2(x+2)
3x° +25x+26
3. ———x-1=0.
2403x% +x+1
> x(6x+13)
40. 25+ x—x"+——==0
1-x
2
41 2(x_1):w.

V5+x—x7
42. 4(x+1)Vx* +3x+4 =3x" +5x.

B x> +13x+16

Vx? +3x+4

44, 12x> —34x+8=4x\9+ x> .
45, 4x—8—£+4\/2x2+320.
X

43. 4(x+1)

1 B 4x
Je217x+9  2x7+21x+19°

47. 4 x2+7x+9:x+5—§.
X

46.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM

TRUNG POAN NGUYEN CHICH; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN DOI TUONG PUONG, NANG CAO LUY THUA (PHAN 5) 134

Loi két.

Tdc gia chiic cdc ban hoc sinh, cdc thdy cé gido va toan thé cdc ban ddc gia sike khde, vui vé, binh tinh, ti tin,
but pha, danh bat dé thi, dat két qua cao trong cdc ky thi tuwong lai va cdc hoat dong khoa hoc, hoat dong nhan di
sdp tdi, chiic cdc em hoc sinh 16p 12 THPT dat diém t6i da mén Todn trong ky thi THPT Quéc gia nam 2016 va
hon thé nita.

Toi con nho da doc trong mot tai liéu, tai Pai hoi Chdau ngoan Bdc Hé Thanh pho”' Hé6 Chi Minh, nam 1977, ¢6
mot vi dai biéu trong Poan chu tich da tirng noi
‘Thanh phé soi thdy twong lai rt sang cia minh trén vang trdan cdc chau”

D6 la cdu ndi néi tiéng ciia Nguyén Bi thw Thanh 1y Thanh phé Ho Chi Minh, C6 Thii twéng Chinh phii Nuéc
Cong hoa Xa hoi Chu nghia Viét Nam, dong chi Sau Dan — Vé Van Kiét, mot nguoi chién st cong san trung kién,
chiu nhiéu dau thuong mat mat, luén dau dau canh canh bén minh néi lo cho nhan dan, cho dat nude, cho thanh
pho Ho6 Chi Minh dén tdn khi mat. Pat nude minh con dau thuwong lam sw dau thuong xudt phdt ngay tir chinh
dong bao minh, khéng biét cé ban doc nao hiéu diéu tac gia mong muén va muon nhdn nhi !

Facebook Giang Son — Viét Nam Té Quéc
Thu do Ha N¢i, ngay 17 thang 02 nam 2015.
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III. MQT SO TAI LIEU THAM KHAO

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Bai tdp néing cao va mt sé chuyén dé todn 8.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bai tdp ning cao va mt sé chuyén dé todn 9.

Bui Van Tuyén; NXB Gido duc Viét Nam; 2005.

. Ndng cao va phdt trién todn 8, tdp 1 — tip 2.

Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Niéng cao va phdt trién todn 9, tip 1 — tdp 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2005.
Todn néng cao Pai so 10.
Nguyén Huy Poan; NXB Gi4o duc Viét Nam; 1999.

. Bai tdp ndng cao va mot so chuyén dé Dai so 10.

Nguyén Huy Doan; Dang Hung Théng; NXB Gido duc Viét Nam; 2006.
Tai liéu chuyén todn: Pai so 10 — Bai tdp Dai sé 10.
Poan Quynh — Doan Minh Cudng — Tran Nam Diing
— Pang Hung Thiang; NXB Gido duc Viét Nam; 2010.
M@t 56 chuyén dé Pai sé boi dwong hoc sinh giéi THPT.
Nguyén Vin Mau — Nguyén Vian Tién va
mdt s6 tac gia; NXB Gido duc Viét Nam; 2009.
Tuyén tip cdc bdi todn hay va khé Dai sé 9.
Nguyén Pirc Tan — Ding Dirc Trong — Nguyén Cao Huynh
— Vi Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Gido duc Viét Nam; 2002.
Mt 56 phwong phdp chon loc gidi cdc bai todn so cép, tip 1 — tip 3.
Phan Pirc Chinh — Pham Vin Diéu — D4 Van Ha — Pham Vian Hap
—Pham Van Hung — Pham Dang Long — Nguyén Vin Mau
— P Thanh Son — Le Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
Bi gidng chuyén sau Toan THPT: Gidi todn Dai sé 10.
Lé Hong Ptrc — Nhém Cy Mon; NXB Ha Noi; 2011,
Phwong phdp gidi phwong trinh va bit phwong trinh.
Nguyén Vin Mau; NXB Gi4o duc Viét Nam; 1994.
Todn boi dwéng hoc sinh phé théng trung hoc — quyén 1; Pai sé.
Han Lién Hai — Phan Huy Khai — Pao Ngoc Nam — Nguyén Pao Phuong
— Lé Tat Ton — Dang Quan Vién; NXB Ha Noi; 1991.
Phwong trinh va hé phwong trinh khong mdu muc.
Nguyén Dirc Tan — Phan Ngoc Thao; NXB Giio duc Viét Nam; 1996.
Chuyén dé boi duwing Todn cip ba; Pai sé.
Nguyén Sinh Nguyén; NXB Pa Nang; 1997.
Gidi todn Pai 56 so cdp (Ding cho hoc sinh 12 chuyén, luyén thi dai hoc).
TrAn Thanh Minh — Vii Thién Can — V6 Anh Diling; NXB Gido duc Viét Nam; 1995.
Nhiing dang todn dién hinh trong cdc ky thi tuyén sinh Pai hoc va Cao ding; Tap 1;2;3;:4.
Bui Quang Truong; NXB Ha Noi; 2002.
On luyén thi mén Todn THPT theo chii dé; Tap mot: Pai sé va lwong gidc.
Cung Thé Anh; NXB Gi4o duc Viét Nam; 2011.
Phwong phap gidi todn trong tam.
Phan Huy Khai; NXB DPai hoc Su pham; 2011.
Cac bai giang luyén thi mon Todn; Tap 2.
Duc Chinh — Vi Duong Thuy — Dao Tam — Lé Théng Nhét; NXB Giao duc Viét Nam; 1993.
500 Bai todn chon loc Pai sé - Hinh hoc 10.
Lé Hoanh Pho; NXB Dai hoc Quéc gia Ha Noi; 2012.
Tam thirc bac hai va wng dung.
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23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.
38.

39.
40.

41

43.

Lé Si Dong L& Minh Tam; NXB Gido duc Viét Nam; 2003.
Chuyén dé Bit ding thirc va trng dung trong dai sé.
Nguyén Durc Tan; NXB Gido duc Viét nam; 2003.
23 Chuyén dé gidi 1001 bai todn so cip ; Quyén 1.
Nguyén Vin Vinh — Nguyén Dtic Dong
va mot s ddng nghiép (NKTH); NXB Giao duc Viét Nam; 2002.
Phwong phdp gidi todn bt ding thirc va cuc tri.
Nguyén Vian Diing — V5 Qudc Ba Can — Tran Qudc Anh; NXB PHQG Ha Noi; 2011.
Cic bai gidng vé bit déng thirc Cauchy.
Nguyén Vii Luong — Pham Vian Hung — Nguyen Ngoc Thing; NXB DPHQG Ha Noi; 2008.
Cim nang luyén thi Pai hoc Ung dung ham sé Gidi todn Pai sé va Gidi tich.
Huynh Nguyén Luan Luu — Nguyén Thi Duy An; NXB DPHQG Ha Noi ;2014.
Tw duy logic tim toi loi giai H¢ phwong trinh.
Mai Xuan Vinh — Pham Kim Chung — Pham Chi Tuén
—Dao Van Chung Duong Van Son ; NXB DPHQG Ha Noi; 2015.
Boi dwdng hoc sinh giéi todn Trung hoc co sé, Pai sé.
Nguyén Thi Thanh Thuy — Pham Minh Phuong
— Tran Van Tén; NXB Gido duc Viét Nam; 2014.
9 Chuyén dé Pai so6 Trung hoc co s6.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2014.
H¢ phwong trinh va phwong trinh chira can thuc.
Nguyén Vii Luong — Pham Vin Hung — Nguyén Ngoc Thing; NXB DHQG Ha Nbi; 2006.
Tam thirc bac hai va wng dung.
Lé SiPoéng — Lé Minh Tam; NXB Gigo duc Viét Nam; 2003.
Chuyén dé Bit ding thirc va irng dung trong ai so.
Nguyén Dirc Tan; NXB Gi4o duc Viét Nam; 2003.
On thi vao l6p 10 THPT Chuyén; Moén Todn.
Doan Minh Cuong — Trinh Hoai Duong
— Tran Vin Khai — D4 Thanh Son ; NXB Gido duc Viét Nam ; 2013.
Tai liéu chuyén todn THCS; Todn 9; Tép 1: Pai sé.
Vii Hitu Binh — Pham Thi Bach Ngoc — Dam Van Nhi ; NXB Gido duc Vi¢t Nam ; 2012.
Dé thi tuyen sinh vao l6ép 10 h¢ THPT Chuyén truc thuc dai hoc va T. HPT Chuyén cac tinh thanh
Dé thi tuyén sinh vao I6p 10 h¢ THPT hé dai tra cdc dia t phwong trén toan quac.
Dé thi hoc sinh giéi mén todn khéi 8 dén khéi 12 cdc cip.
Dé thi tuyén sinh Dai hoc — Cao ding moén Todn (chinh thirc — dw bi) qua cdc thoi k.
Dé thi Olympic 30 thing 4 Todn hoc khéi 10, khéi 11 cdc tinh mién Trung va Nam by (1995 — 2013).

. Cdc tap chi todn hoc: Tap chi Toan hoc va tudi tré; Tap chi Toan tudi tho 2 THCS; Tap chi Kvant...
42.

Cic dién dan todn hoc: Boxmath.vn; Math.net.vn; Mathscope.org; Onluyentoan.vn; Diendantoanhoc.net;
Math.net.vn; K2pi.net; Mathlink.ro;...
Mot so trang mang hoc tdp thong qua facebook; twiter:;...
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THAN THE TAI NGUC TRUNG
TINH THAN TAI NGUC NGOAI
DUC THANH DAI SU NGHIEP
TINH THAN CANH YEU PAI

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM

TRUNG POAN NGUYEN CHICH; QUAN POAN BQ BINH



LY THUYET SU DUNG BIEN DOI TUONG PUONG, NANG CAO LUY THUA (PHAN 5) 138

TAI LIEU CHINH THUC
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