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CHUYEN PE PHUONG TRINH VA BAT PHUONG TRINH

LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4)

Trong chuong trinh Toan hoc pho thong nudc ta, cu thé 1a chwong trinh Dai so phuong trinh va bat phuong
trinh 1a m6t ndi dung quan trong, phd bién trén nhiéu dang toan xuyén sudt cac cap hoc, ciing 1a bo phan thudng
thiy trong céac ky thi kiém tra chat lugng hoc ky, thi tuyen sinh 16p 10 THPT, thi hoc sinh giéi mén Toan céac cap va
ky thi tuyén sinh Pai hoc — Cao dang v6i hinh thire hét st phong pht, da dang. Méc du day 1a mot dé tai quen
thudc, chinh théng nhung khong vi thé ma giam di phan thd vi, nhidu bai toan co ban ting dan dén mirc khé tham
chi rat kho, v6i cac bién ddi dep két hop nhiéu kién thire, k§ ning van 1am kho nhiéu ban hoc sinh THCS, THPT.
Ngoai phuong trinh dai s6 bac cao, phurong trinh phan thire hitu ty thi phuong trinh chira can (con goi la phuong
trinh vo ty) dang duoc dong dao cac ban hoc sinh, cac thdy cd gido va cac chuyén gia Toan phd thong quan tim siu
sic. Chuong trinh Toan Dai s6 16p 9 THCS budc du gisi thiéu cac phép toan véi cin thire, ké tir do cin thic xuét
hién hau hét trong cac van dé dai s, hinh hoc, luong gidc va xuyén sudt chuong trinh Toan THPT. Su da dang vé
hinh thtc cua 16p bai toan cin thire dit ra yeu cau cap thiét 1a lam thé nao dé don gian hoa, thuc té cac phuong phap
giai, k¥ ning, meo muc d4 hinh thanh, di vao hé théng. Vé co ban dé 1am viéc vé6i 16p phuong trinh, bat phuong
trinh v ty ching ta uu tién khir hodc giam cac cén thirc phuc tap cta bai toan.

Phép str dung 4n phu 1a mot trong nhitng phurong phap co ban nham muc dich do, ngoai ra bai toan con tré nén
gon gang, Sang sua va giip ching ta dinh hinh hudng di mot cach 6 on dinh nhat. Do6i khi day cing la phuong phap
t6i wu cho nhiéu bai toan cong kénh. Tiép theo 1y thuyét sir dung an phu cin thirc (cac phan 1 d&én 3), két thac y
tuong sir dung mot can thirc duy nhét, tac gia xin trinh by toi quy doc gia 1y thuyét sir dung an phu cin thirc (phin
4), chu yéu xoay quanh mot 16p cac bai todn chtra can thirc duoc giai thong v tuong sir dung hai 4n phu dua vé
phuong trinh dong bac — ding cap bac hai co ban két hop phan tich nhan tir — phuong trinh tich. K§ ndng nay dong
hanh cling viéc giai hé phuong trinh hitu ty dong bac — dang cap, hé phuong trinh chita cin quy vé dang céap, ngay
mot nang cao k¥ nang giai phuwong trinh — hé¢ phuong trinh cho céc ban hoc sinh.

Murc d6 cac bai toan da nang cao mot chiit, do d6 do kho d4 tang dan so véi cac phan 1 dén 3, dong nghia doi
hoi su tu duy logic, nhay bén két hop véi von kién thirc nhat dinh ctia doc gia. Tai liéu nho phl hop véi cac ban hoc
sinh 16p 9 THCS 6n thi vao I6p 10 THPT dai tra, I6p 10 h¢ THPT Chuyén, cac ban chuén bj budc vao cac ky thi
hoc sinh gidi Toan cac cap va dy thi ky thi tuyen sinh Pai hoc — Cao ddng mén Toén trén toan qudc, cao hon 1a tai
liéu tham khao danh cho cac thy c¢o gido va cac ban tré yéu Toan khac.

I. KIEN THUC - KY NANG CHUAN BI
1. Ném vitng cac phép bién ddi dai sb co ban (nhén, chia da thirc, phan tich da thirc thanh nhan tu, bién doi
phan thirc dai s6 va can thirc).
Ky nang bién d6i tuong duong, nang liy thira, phan tich hang dang thue, thém bot.
Nim virng 1y thuyet bat phuong trinh, d4u nhij thirc bac nhét, ddu tam thirc bac hai.
Ném vitng kién thirc vé da thirc ddng béc, cac thao tac co ban voi phuong trinh mot an phu.
Budc dau thyc hanh giai va bién luan cac bai toan phuong trinh bac hai, bic cao v&i tham s.
Str dyng thanh thao cac ky hiéu logic trong pham vi toan phd thong.

Uk wn
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I1. MOT SO BAI TOAN PIEN HINH VA KINH NGHIEM THAO TAC

Bai toan 1. Giai phuong trinh x* +6x —3 = 4xy/2x—1 (xel).

Léi gidi 1.

Diéu kién X z%.

Nhan xét x(x2 +6X —3) >0,Vx2> % . Phuong trinh d& cho tuong duong véi
X* +30x* +12x° —36x+9 =16 (2x—1) < x* —20x> +46x* —36x+9=0
& X (x=1)" ~18x(x-1)" +9(x-1)" =0
& (x*-18x+9)(x-1) =0« X€{9—6\/§;1;9+6\/§}

Déi chiéu diéu kién thu dugc nghiém S = {9 —62;19+6v2 }

Léi gidi 2.

Diéu kién x 2% . Phuong trinh da cho tuong duong vaéi

2
4x(x—\/2x—1) =3x? —6x+3<:>mz3(x—l)2

X++/2x-1
5 x=1
< (x-1) (3\/2x—1—x):0© v 33 %)

x>0

) o xe {9— 6+/2:94 62 } Péi chiéu didu kién ta thu dugc ba nghiém.
X =18x+9=0

Taco (*)@{
Léi gidi 3.
Piéu kién xz%.

Phuong trinh dé cho tuong duong véi X —4xv/2x—-1+3(2x-1)=0.

bat v2x-1=y (y=0)thu dugc x*—4xy+3y* =0< x(x—y)-3y(x—y)=0<(x—y)(x—-3y)=0

x>0 x>0

e X-y=0eox=v2Xx-114 , = , & x=1
X°—2x+1=0 (x-1)"=0
x>0

e Xx-3y=0ox=3V2x-1<1 | ©X€{9—6\/§;9+6\/§}
X°—-18x+9=0

Déi chiéu véi dicu kién x > % , két luan tap nghiém S = {9 —67/2;1:9+ 642 } .
Loi gidi 4.

Diéu kién x 2% . Phuong trinh da cho tuong duong vaéi

=3v2x-1
xz—4x\/2x—1+4(2x—1):2x—1<:>(x—2\/2x—1)2 :( 2x—1)2 o X X
x=+/2x-1
) x>0
% Voi x=32x-1=1" & xe{9-6v2,9+6V2.
X —-18x+9=0
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x=1.

o Vo Xx=V2x-1< {

x>0 Xx=0
o o
X2 —2x+1=0 (x—gzzo

Déi chiéu voi didu kign x > % , két luan tap nghiém S = {9 —62;19+6v2 } .

Nhén xét.

o Loi gidgi 1 va 4 sir dung phép bién doi twong dweong thuan tiy, trong dé loi gidi 1 ndng iy thira truc tiép cé
kém theo diéu kién hai vé khong am thdng qua nhdn xét dwa trén diéu kién. Loi gidi 4 thém bot hang tir dwa
vé hiéu hai binh phuwong ciing cho két qud nhanh chéng.

o Lo gidi 2 dua trén phép nhdm nghiém, sir dung dang thirc lién hop dwa phwong trinh d@a cho Vé dang tich,
tac gia da trinh bay tai Ly thuyét sir dung dai heong 1ién hop — truc cdn thirc — hé tam thoi.

o Loi gidi 3 la huedng trong tdm cia tai liéu, mdc du chi sir dung mét an phu y nhung thuc té dwa phirong
trinh @4 cho vé phwong trinh hai dn x vay. Cac ban cé thé thdy da thirc hai dn x* —4xy +3y®dé dang phan
tich thanh hai nhan tii, cu thé 1a (x—y)(x-3y).

o S di nhu vay Vi ddy la dang phwong tAinh hai dn dong bdc hai x* —4xy+3y? =0. Ngoai cach gidi trén,
cac ban ¢6 thé tham khdo thém cach trinh bay cing ban chdt sau
Bién doi vé..... x> —4xy +3y? =0.

Xét y=0< x= % , khdng nghiém diing phwong trinh ban dau.

2
Xét trwvong hop 'y = 0thi ta cd x> —4xy + 3y? =0c>[5j —4[5}3:0
y y
t=1 X=+2x-1
Pt = =ttacé t2—4t+3=0©(t—1)(t—3)=0©{ =
y t=3 | x=3V2x-1

Bai toan 2. Giai phuong trinh 3(x2 —1)+4x=4x\/4x—3 (xel).

Loi gidi .

Diéu kién x 2% . Phuong trinh d& cho tuong duong véi 3x° +4x—3 = 4x+/4x-3..
X =

bat V4x-3 =y (y>0)thu duge 3x* —4xy +y’ =0©(x—y)(3x—y)=0©{3 y
X=y

x>0

X’ —4x+3=0

x>0

OX* —4x+3=

< xe {13},

J x:y<:>x:\/4x—3c>{

0 (Hé v6 nghiém).

o 3x=y©3x=\/4x—3©{

So sanh diéu kién X > % ta thu dugc tap nghiém S ={1;3}.

Loi gidi 2.

Diéu kién x 2% . Phuong trinh da cho tuong duong vaéi

X =+/4X-3

2
3X% +4X—3=4X\J4X -3 < 4X? —4xXJ4X -3 +4x -3 =X <:>(2x—\/4x—3) =X’ <
3X=+/4x-3
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x>0
x> —4x+3=0
x>0

¢ IX=VAX-3 <
9X" —4x+3 =

So sanh diéu kién ta thu dugc tap nghiém S ={1;3} .

< xe{L3}.

< x:\/4x—3©{

0 (Hé v6 nghiém).

Loi gidi 3.
Diéu kién x 2% . Nhan xét x> % = (3x2 +4X— 3) X > 0. Phuong trinh d& cho tuwong duong vaéi
Ox* +24x° — 2x* - 24x+9 =16x* (4x—3) < 9x" —40x° +46x° —24x+9=0
x=1
& (x-1)(x=3)(9%x° -4x+3)=0 <
(1-2)(x-3) R
Két hop diéu kién thu duoc hai nghiém, S ={1;3}.
Loi gidi 4.
Diéu kién x 2% . Phuong trinh da cho tuong duong vaéi
4x(x2 —4x+3)
X+4x—3

4X(X—M>=Xz—4x+3<:>

:x2—4x+3<:>(x2—4x+3)(\/4x—3—3x):0.

x=1
Xx=3
x>0

" X=VAX-3 1
9X" —4x+3 =

Déi chiéu diéu kién ta thu duoc tép nghiém S ={1;3}.

. x2—4x+3=0©{

0 (Hé v6 nghiém).

Bai toan 3. Giai bat phuong trinh 2x* —3x+2 < X/3x - 2 (xel).
Léi gidi 1.
Diéu kién ng. bat v3x—2 =t (t20), ta thu dugc
2x2 —t? <xt < 2x(x—t)+t(x-t) <0< (2x+t)(x—t)<0  (*).

X >
Taco x2§;t20:>2x+t>0.Dodé(*)c>x—t£0c>x£\/3x—2© 3 < 1<x<2,
X*-3x+2<0
Vay bét phuong trinh d4 cho c6 tap nghiém S = [12].
Léi gidi 2.
Diéu kién x 2% . Bit phuong trinh d4 cho tuong duong véi
8X* —12X+8 <4xN3Xx—2 < 9x* < X* +4X~/3x -2 +4(3x - 2)
2
& (3%)° <(x+2v3x=2) & (2x+/3x-2)(x-3x-2)<0
3x=>2

C>X—\/3X—2£0c>{ &1<x<L?2

x?—3x+2<0
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Vay bét phuong trinh d4 cho c6 tap nghiém S = [12].

Léi gidi 3.

Diéu kién x> % .

Nhan xét x > % = (2x*~3x+2) x> 0. Bét phuong trinh d4 cho twong duong véi
4x* +(3x— 2)2 —4x*(3x—2) < x*(3x—2)
< 4x° —5x2(3x—2)+(3x—2)2 <0
= (x2 —3x+2)(4x2 —3x+2)§ 0 (1)

2
Taco 4x2—3x+2=4(x—§) +f—:>0,VXED nén (1)©x2—3x+2§0c>1£ X<2.

Vay bét phuong trinh d4 cho c6 tap nghiém S = [12].
Loi gidi 4.

Diéu kién x 2% . Bit phuong trinh d4 cho tuong duong véi

2_
x(x—\/Sx—2)+x2—3x+2£0©)()(()i—\/;(x7_+22)+x2—3x+2£0
o (x2—3x+2)(2x+\/3x—2) 0 (2

X++/3x—2
Nhan xét xz%: 2X+~/3x—2>0;x+~/3x—2>0.Do d6 (2) & x*—3x+2<0<1<x<2.

Vay bét phuong trinh d4 cho c6 tap nghiém S = [12].

Bai toan 4. Giai bat phuong trinh 4x* +3x+3<8xvx+1  (xell).
Loi gii 1.

biéu kién x > -1.

Bét phuong trinh da cho tuong duong véi 4x° —8xv/x+1+3(x+1)<0.

bat Vx+1=y (y=0)thu dugc 4x* —8xy +3y* <0 < 2x(2x—3y)—y(2x—-3y) <0< (2x—y)(2x-3y)<0

x>0
o {z:;/yﬁzooa{zii:%@ 4x*—x-1<0  (Hé vo nghiém).
B 4%x*-9x-9>0
x>0
. {2:;’;00@{2;%@ i x-120 o2 g
4x*-9x-9<0

Két luan tap nghiém S = {:Hé/ﬁ ;3} .
Loi giai 2.

biéu kién x > 1.

Bat phuong trinh d& cho tuong duong véi
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4% ~8x ¥+ 1+ 4(x +1) < x+1 e (2x -2V +1) <(Vxr1) & (2x-3Vx+1)(2x—Vx+1) <0

Xét hai truong hop

x>0
R {ZXS 1 4t —x-120  (Hé vo nghiem).
2x>3x+1 4x* -9x-9>0
x>0
<& {szm & {4x5—x-1>0 c>1+\/177£X£3.
2x<3x+1 4x* -9x-9<0 |

Két luan tap nghiém S = {

1417
g |
Loi gidi 3.

Diéu kién x> 1.
Nhan xét rang 4x® +3x+3>0,Vx e[l . Bt phuong trinh d4 cho tuong dwong voi

x>0 x>0
16x* +9(x+1)2 +24x2(x+1)§64x2(x+1)c> 16x* —40x2(x+1)+9(x+1)2 <0

x>0
x>0 —géxél_\/r7 1+17
& ) 5 = 4 g < <Xx<3
(4x —x—l)(4x —9x—9)£0 8
1+\/1_7§x§3
8
So sanh diéu kién, két luan tap nghiém can tim S = {“ gﬁ ;3} :
Bai toan 5. Giai bat phuong trinh 2 — X + x> — (xel).
X
Loi gidi.
D@éukién0¢x§2.
Bat phuong trinh d& cho tuong duong véi
X+ x32—x—-2(2-x X—=V2=X)(X+2V2-X
9 ( )20@)( )E( )20 (*)
Xét hai truong hop
) 0<x<2
o 0<Xx<2=x+2y2-x>0.Khidd ()= x-y2-x20=1 2>0c>1£x£2.
X“+X-22

x?+4x—-8<0

x<0
e X<0=>x—-+/2-x<0; (*)<:>X+2\/2—X20<:>2\/2—XZ—X@{ o -2-2J3<x<0.

Két luan nghiém § =| —2-2v3;0) U [1;2].

Bai toan 6. Giai bat phuong trinh 3x* +2x+7 =3(x+1)vx* +3 (xel).
Léi gidi 1.
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Diéu kién x el .
Phuong trinh d& cho tuong duong véi (x+1)° —3(x+1)vx* +3 + 2(x2 + 3) =0.

bat x+1=2a;vx*+3=b (b>0). Phuong trinh trén tr thanh

a=b
a2—3ab+2b2=0®a(a—b)—Zb(a—b)=0<:>(a—b)(a—2b)=0<:{a_2b
Xx>-1
e a=bhox+1=vVxX*+3 < = x=1.
X*+2X+1=x*+3
Xx>-1 Xx>-1
e a=2beox+l=2x¥*+3 < = Hé v nghiém).
{x2+2x+1:4x2+12 {3x2—2x+11:0(' J )

Vay phuong trinh d4 cho c¢6 nghiém duy nhat x =1.
Loi gidi 2.

Diéu kién x el .

Phuong trinh d& cho tuong duong vaéi

3(x+1)2 —3(x+1)Vx*+3 =4x—4c>3(x+1)(x+1—x/x2 +3) =4(x-1)

S)(x1) x-1) < (x-1)(2Vx* +3-x-1|=0< *
©x+1+\/x2+3_4( Ed 1)(2 ’ 1) ° L+1:2\/x2+3

Xx>-1 Xx>-1
Voi x+1=2VxX*+3 & Hé vo nghiém).
{x +2X+1=4%*+12 {3x2—2x+11:0 ( 8 )

Vay phuong trinh d4 cho c¢6 nghiém duy nhat x =1.
Loi gidi 3.

Diéu kién x el .

Phuong trinh d& cho tuong duong vaéi

12X° +8x+28 =12 (X +1)Vx* +3 < 4(x* + 2x+1)-12(x+1)Vx* +3+9(x* +3) =X +3

<:>(2x+2—3\/><2—+3)2 =(\/X2—+3)2 K:i f/x){x_+—+

x>-1 x=>-1
= Xx+1=2VX +3©{ { (Hé v6 nghiém).

X2 +2X+1=4x>+12 3x?—2x+11=0
X+1=+x*+3 x=-1 =
. = S ) = x=1.
X +2X+1=x"+3

Vay phuong trinh d4 cho c¢6 nghiém duy nhat x =1.

Lot gidi 4.

biéu kién x el .

Nhén xét 3x* +2x+7 = 2x* +(x +1)2 +6>0,Vxell . Phuong trinh d4 cho tuong duong véi

X+1>0
9x* +12x° +46x° + 28x+ 49 = 9(x +1)2 (x2 +3)

x>-1 x>-1
S T ) & ) < x=1
3x°-5x* +13x-11=0  |(x-1)(3x* —2x+11)=0
Vay phuong trinh d4 cho c¢6 nghiém duy nhat x =1.
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Bai toan 7. Giai phuong trinh 7x+3+1= TAXP+X+2 (xel).
X

Loi gidi 1.
bicu kién x#0.
Phuong trinh d& cho tuong duong vaéi

TXo+X+2=TXIX +X+2 S X2+ X+2-TxVX +X+2+6x° =0 (D).
bat Vx*+x+2 =t (t>0), phuong trinh (1) tr¢ thanh
t? —7xt+6x* =0 t(t—x)—6x(t—x)=0< (t—x)(t—6x)=0

x>0
UXE+X+2 =X X>+X+2=x° 1++/281
= = & X=
VX2 +X+2 =6X {XZO 70

X% + X+ 2 =36X?

1++/281
70 '

Két luan phuong trinh d4 cho c6 tap nghiém S ={

Loi gidi 2.
biéu kién x = 0. Phuong trinh da cho tuong duong vaéi

TX+X+2=TXVX +X+2 < 28X +4X+8=28XyX* + X+2
2
& 8(3C +x+2) = 28x) +X+2+49% =25 & (2 +x+2-Tx] = (5%
(x>0
X +X+2 =X X>+X+2=x° 1++/281
= = S X=—m
VX2 +X+2 =6X {XZO 70

X2+ X+2=36x°

1++/281
70 '

Vay phuong trinh d4 cho ¢ nghiém duy nhét, hay S ={

Lo gidi 3.
bicu kién x#0.
Phuong trinh da cho tuong duong v&i 7X° + X+ 2 = TXy/X* + X+ 2 ().

Nhan xét 7x° +x+2>0Vx el nén

x>0
()= {49x4 +14%3 + 29%? + 4X + 4 = 49X? (x2 + x+2)

x>0 x>0 1++/281
= 5 , = , S X="—=—"=
35x° +69x* —4x-4=0  |(x+2)(35x*~x-2)=0 70
Két luan phwong trinh d4 cho c6 tap nghiém S = {%} .
Loi gidi 4.
bicu kién x#0.
Phuong trinh d& cho tuong duong vaéi
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7x2+i2:7x\/x2+x+2 @7(\/x2+x+2—x):i2
X

X

x=-2 X=-2

7(x+2) X+2 l:X:_Z
= f—

= = S| [x=0 = J
VX +X+2+x X VX2 4+ X+2 =6X { x = 1ry28l

35x2 —x—2=0 70
1++/281
70 '

Thir lai nghiém, két luan S ={

2
Bai toan 8. Giai phuong trinh % =5v2x* +3 (xel).
+
Lo gidi.
biéu kién x = —1. Phuong trinh da cho twong duong vai
6x° +4x+8=5(x+1)v2x* +3
<:>2(x2+2x+1)—5(x+1)\/2x2+3+2(2x2+3):0
= 2(x+1)2 —5(x+1)v2x? +3+2(2x2 +3) =0
bat x+1=u;v2x*+3=v (v>0) thu dugc
=2
2u% —5uv + 2v? =0©(u—2v)(2u—v)=0©{u Y
vV=2u
Xét céac truong hop

Xx>-1 x>-1 )
vV ous2ves , S (Hé v6 nghiém).
X+ 2X+1=8x"+12 7X°—-2x+11=0
Xx>-1 Xx>-1 —4+\/1_4
vV v=22ue ) ) = =S X=—,
2X +3:4(x +2x+1) 2x* +8x+1=0 2
Déi chiéu diéu kién két luan phuong trinh dé bai c6 duy nhat nghiém x = ﬂ :

Bai toan 9. Giai phuong trinh x* —5x+/2x-3+4(2x-3)=0  (xel).
Léi gidi.

Diéu kién x > g .

bat v2x-3 =y (y >0)thi phuong trinh d& cho trg thanh

X=y

2 42: _ -4 —
x> =5xy+4y* =0 < (x-y)(x—4y) 0@{)(24)/

) (VO nghi¢m).

x>0 x>0
. x:y<:>x:\/2x—3©{ {

x2—2x+3=0© (x—l)2 =—

X=0
" X=4y o X=4V2X-3 4
X" —-32x+48=0

Déi chiéu diéu kién ta thu dugc hai nghiém ké trén.

:x6{16+4JE;16—4J1_3}.
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Bai toan 10. Giai bat phuong trinh 5x* + 2x + 2 <5x+/x* + x +1 (xel).
Lo gidi.

biéu kién x el .

Bat phuong trinh da cho twong duong véi 3x* —5xv/x* + x+1 + 2(x2 + x+1) <0.

bit \/x2+x+1:y(y>0):>§y<y.Thuduqc

3x* —5xy +2y° <0< 3x* —3xy —2xy +2y* <0

<:>3x(x—y)—2y(x—y)§0©(3x—2y)(x—y)£0<:>§y£xSy

Nhan xét y>0;§y§x§y:>x>0.Xéthaitruc‘mghop

4(x*+x+1)<9x? 2_Ax—4>
0 2y<3X< ( ) < o X 0©x22+2\/€.
x>0 x>0 5
x>0
o x§y<:>{2 ) < x>0.
X <X +Xx+1

Két hop hai truong hop ta co nghiém x> 0.

Nhdn xét.

Cac bai toan tir 2 dén 10 déu dugc gidi bang kha nhiéu phwong phdp, bao gom bién doi twong dwong (nang
lizy thira truc tiep, thém bot dwa vé hiéu hai binh phuong), sir dung dang thire li€n hop va trong tam la dat
an phu khéng hoan toan.
Piém déc biét trong cdc bai todn trén, khi dat dn phu hoan toan (hodc khéng hodn toan) déu duwa vé cdc
phirong trinh (hodc bat phwong trinh) bdc hai cé tinh chdt dong bdc bdc hai ax®* —bxy +cy® =0, thao tac
phan tich nhan ti trd nén don gidn. Céc ban cé thé lwa chon mét trong cdc phwong dn sau
mx = ny
pX=qy
= Xét truong hop Yy =0 (hode x =0) ¢6 1a nghiém ciia phirong trinh ban dau hay khéng.

Xét truong hop y =0 (twong vmg x # 0), chia hai vé cho y? # 0 thu dwoc

a[ij —b[ij+c=0 (tu’ongd’ngc(lj —b(l)+a=0).
y y X X

X A . ,
Dat —=1 (twong ung th) quy vé phirong trinh co ban at” —bt+c=0 (ct’ —bt+a=0).
V' X

= Tinh nghiém, duwa truc tié'p vé nhadn tir (mx— ny)( px—qy) =0 {

Quan sét thdy tinh chat dong bdc, dat truc tiép X = Ky dwa vé
y=0
ak’ —bk +c=0

Suy ra hai truong hop Gidi phuong trinh bdc hai an k sé thu dugc ty I¢ giita x va y.
L § do vai tro cuia x va y binh dang nén cac ban c6 thé chia cho x hodc y ma khong anh hudng t6i ket qud
Cua bai toan. Neu bai toan la bat phwong trinh thi trude khi chia can xét dau cua y (twong img x). Tuy theo
tirng truong hop cé thé chon phép chia hop Iy va tiet kKiém nhat, sir dung cdc danh gia thong thuong dam
bao cho loi giai duoc gon gang (dién hinh bai toan 10).

ak?y? —bky? +cy? =0 < yz(akz—bk+c)=0©{
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Bai tap twong tu. , )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc
1. 4x*+12x=9+7x/4x-3.

2. g+4x+2:5\/x2+x+1.
X

AX? +10%+5> 4xy/x% + 4x+ 2 |
5V4—x+x* —4x+4=6(2-x)J4—x
X +4x+10 < 7(x+2)V +1.
x\/l——x+2(1—x)=x2

6X? —6X+5<5(x—1)v2x +2x+1.

2008x> —4x +3=2007x~/4x—3.
2_
2X—4;(+5§3x/x2+1.
X_
10. 6x” —x221+(x-3)Vx* +X—6.

11. 2012x+ﬂ =2011J5x—-4 +5.
X

12. X2 +11x+42 =2x/11x+ 42 .
13. 4% +12x3/1+ x 2 27(x+1).

14. 4x* +1+5xJ/1-X = X.
15. (3x—1)(3x+1)—8xv/x+1=X.

16. 7+3(1-x)v2—x = X"+ 2X.

17. 6x—3+2£6\/x2 —3x+2.
X

18. 3x+4—£:7 x-1.
X

19. 5X%> —5xX? + X+ 4+ 2x+5=0.

2
20. wg\/su.
X+

21. 2x% —3x+2 = x/3x-2.
22. 2(x2+6)—5x\/6—x£2x.

23. 2(x+1)" —7(x+1)Va—x+4=x.
24. 5x* =5/ X+ X +1=x+1.
25. 3x+5(1+§j<8\/3+x.

X

26. 9x* +8x+9=9(x+1)v2x* +1.
27. 12 +5(x—2)~/3x” + x >5x* + 20x.

28. 3x+£+2:3\/x2+4x+2.
X

© 0 N o 0 &~ W
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Bai toan 11. Giai phwong trinh x* +5x+7 = 7+/x* +1 (xel).

Lo gidi 1.

biéu kién x > 1.

Phuong trinh da cho twong duong véi X* — X +1—7+/X+14/X* =X +1+6Xx+6=0.

bat Vx* —x+1=u;v/x+1=v (u>0;v=0) ta thu duge u? —7uv+6u’ =0®(u—v)(u—6v)=0©{uzv

X>-1 x=0
. u:vcnlxz—x+l:\/x+1c>{ , c{
X

X —X+1=x+1

x=-1 -
. u:ﬁvamzm—xﬂc{ ©X€{37+\/1509;37 \/1509}

u=>6v

x* —37x-35=0 2 2

37++/1509 37-+/1509 }
. .

2

Vay phuong trinh da cho ¢6 nghiém S = {0; 2,

Loi gidi 2.
Diéu kién x > —1.

Nhan xét x* +5x+7 >0vxell .
Phuong trinh d& cho tuong duong véi

x* +10x3 + 39x? +70x+49:49(x3+1) < x4 =393 +39x2 +70x =0

37 ++/1509 37 —+/1509 }
2 b

C>X(X—Z)(X2—37X—35)=0<:>XE{O;Z; >

{0, ,.37++/1509 37—\/1509}
) 1 2 ] .

Vay phuong trinh da cho ¢6 nghiém S = 5

Nhdn xét.
Loi giai 1 dat d:n phu duva vé phwong trinh dong bdc bdc hai véi hai dn u vav. Poi véi cac can thire ¢6 thé khai
phuong theo hang dan thure, cac ban chu y

a’+b®=(a+b)(a’ —ab+b’)va a® b’ =(a-b)(a’ +ab+b?).

Bai toan 12. Giai bat phuong trinh (x —1)2 +3<2yx° -1 (xel).

Lo gidi 1.

biéu kién x>1.

Bét phuong trinh da cho tuong duong véi x> —2x+4 <2Vx* -1 < X* + X +1-2¢X* + x+14x-1-3(x-1)<0.

bat Vx® +x+1=u;+/x-1=v(u>0;v>0)thu dugc

u?—2uv-3v? <0< (U+V)(U-3v) <0 u<Bv e VX +x+1<3Vx-1
Xx>1 x>1
9, <9, @4—\/6£x§4+\/6
X“+X+1<9x-9 X°—-8x+10<0
Két luan tap nghiém S =[4—J€;4+J€].
Lo gidi 2.
biéu kién x >1.

Nhan xét (x —1)2 +3>0Vx el . Bat phuong trinh d4 cho twong duwong voi
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X*—4x3 +12x* —16x+16 <4x* —4 < x* —8x® +12x* —16x+20<0
<:>(x2—8x+10)(x2+2)§0©4—\/5§x£4+\/5

Két luan tap nghiém S = [4—\/6; 4+J€J .

Loi gidi 3.

bicu kién x>1.
e Xét truong hop x =1khong thoa man bat phuong trinh ban dau.
e Xét truong hop x >1, bit phuong trinh da cho twong dwong véi

x2+2§2x—2+2\/x3—1©x2+2£2(\/x3—1+x—1)<:>x2+2£

2(X3—X2 +2x—2)

VX -1-x+1

<:>x2+2§2(x2+2) x-1 =N 2x-2 >l 2x-1 >1 (*)
U -1-x+1  Jx*-1-x+1 U+ x+1-+/x-1

2
Nhan xét: Vx> +X+1—+x-1= X +2 >0Vvx>1. Do do

U +x+1++/x-1

(* )<:>2\/_1>\/x FX+1-X—1 < 3x—1> /%2 +x+1<:>{x>l <:>XE[4—\/5;4+«/5].

X" —8x+10<0
Két luan tap nghiém S =[4—J€;4+J€].

Nhdn xét.

e Bai toan 12 thugc Iép bdt phirong trinh gidi dugc théng qua phép dat d an phu, dua ve pthO’ng trinh dong bdc
béc hai, két qua phén tich nhan tir rat dep mat. T rong thao tac gidi bat phuong trinh, cac ban can chu y
diéu kién xdac dinh (hodc diéu kién c6 nghiém), diéu kién ciia dn phu dé giam thiéu cac trieong hop xdy ra,
giam nhe tinh toan va lam cho loi gidai tro nén suc tich.

o Loi gidi 2 sir dung phép néng lily thira truc tiép (sau khi nhdn xét hai vé khong am).

o Loi gidi 3 sir dung dang thir lién hop, nhém hang tik phdn tich thanh thira s6, gian wde dwa vé bdt phwong
trinh chiza dn & mau thirc. Tuy nhién, sur dung linh hoat dcfng thire 1i€n hop "thém mot lan", hé qua thu dwoc
da tro nén don gian.

Bai todn 13. Giai bat phuong trinh x* +13+3Vx*+2x-329x  (xell).
Loi gidi 1.
Pidukién X°+2x-320 < (x-1)(x*+x+3)20 < x 21.
Bat phuong trinh da cho tuong duong v&i X* + X +3+3vX—14/x* +x+3 -10(x-1)>0
bat Vx®+x+3=a;vx-1=b (a>0;b>0)thu dugc
a’+3ab-10b’ >0 < a(a+5b)-2b(a+5b) 20« (a-2b)(a+5bh)20<a-2b>0
X=>1
SV +x+322Ux-1< o x>1
x> -3x+7>0
Vy bét phuong trinh dé cho 6 nghiém S =[1;+o0).
Loi gidi 2.
Pidukién X*+2x-320 < (x-1)(x*+x+3) 20 x 21.
Bét phuong trinh d4 cho tuong duong véi 3vx® +2x -3 2 —(x* —9x+13) (1).
o Xét x*-9x+13>0, bit phuong trinh (1) nghiém dung.
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e Xét x*-9x+13<0,taco
x?—9x+13<0 x?—9x+13<0
(1)@ 3 4 3 2 And 4 3 2
9(x +2x—3)2x ~18x° +107x2 — 234x+169 x* —27x% +107x% —252x+196 < 0

x> —9x+13<0 X2 —-9x+13<0
=3 ) < (*)
(x —3x+7)(x —24x+28)£0 X2 —24x+28<0
Tacd x> —9x+13<0:x>1= x2—9x+13—15(x—1)£0<:>x2—24x+28£0.

Vay (*) nghiém ding véi x* —9x+13<0.
Két hop hai truong hop, (1) nghiém diing véi moi gia tri x thudc tap xac dinh, hay x>1.
Loi gidi 3.
Pidukién X*+2x-320 < (x-1)(x*+x+3)20 < x 21.

Bat phuong trinh d4 cho twong dwong voi

3(x®—4x® +10x-7
xz—3x+7+3(\/x3+2x—3—2x—2)20©x2—3x+7+ ( )zo
UG +2X—3+2x+2

3(x—1)(x2 —3x+7)
VX +2X—=3+2x+2

Nhan xét x> —3x+7>0vxell;x>1=1+

3(x-1)

VX +2X—3+2x+2

> 0. Vay (2) nghi¢ém dang voi x>1.

S X -3X+T+

>0 (2)

20<:>(x2 —3x+7){1+

3(x-1)

VX +2Xx—3+2x+2

Két luan tap nghiém S = [l; +oo) .

Nhdn xét.
* Loi giai I sur dung phép dat a an phu dwa vé bat phiwong trinh dong bdc (dang cdp) bdc hai. Khi d6 véi diéu
Kién mdi ciia an, ching ta dé dang ldp ludn loai bo mot truong hop.
= Loi gidi 2 ndng lily thira truc tiép, thu dwoc bat phwong trinh da thirc bdc 4, sir dung hé s6 bat dinh dwa vé
nhan tir. Cdc ban chii ¥ két hop diéu kién xdc dinh dé tranh dwoc cdc phép bién doi can thirc phitc tap.

Bai toan 14. Giai bat phuong trinh 3x* + 27 > 74/x® + x-10 (xel).

Léi gidi 1.

Pidukién X*+x-1020 < (x—2)(x* +2x+5)2 0 x> 2.

Bat phuong trinh d4 cho twong dwong voi 3(x2 +2X +5)—6(x— 2) 2 7TX* +2x+5./x -2

Dit Vx* +2x+5=u;vx-2=v (ux13,v>0), quy vé
3u? —7uv—6v’ 20 < 3u(u—3v)+2v(u-3v)20< (u-3v)(3u+2v) 20 < u>3v
X>2
SV +2x+523x-2 < &S x>2
X —7x+23>0
Két luan tap hop nghiém S =[2; +00).
Loi gidi 2.
Pidu kign x°+x-1020 < (x—2)(x* +2x+ 5) >0 < x > 2. Bit phuong trinh d4 cho tuong duong véi
9x* +162x° +729 > 49x° + 49x — 490 < 9x* —49x> +162x* —49x+1219>0

= (x2 —7x+23)(9x2 +14x+53) >0 (1)
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Tacod x*—7x+23>0Vxell;9x* +14x+53 > 0Vx €[] nén (1) nghiém diing véi moi gid tri x thudc tap xac dinh.
Két luan tap hop nghiém S = [2;+0).

Loi gidi 3.

Pidukién X°+x-1020 < (x—2)(x* +2x+5)2 0 x> 2.

e Nhan xét x = 2khdng 1a nghiém ciia bit phuong trinh ban dau.
e Xét truong hop x> 2, bat phuong trinh da cho twong dwong véi

3x2—21x+6927(\/x3+x—10—3x+6)©3(x2—7x+23)2

7(x—2)(x2 —7x+23)
VX +x-10+3x-6
7(x-2) g 7Jx—

3

= <
\/(X—Z)(X2+2X+5)+3(X—Z) VX +2x+5+3\/
S TVX=2<3X* +2x+5+9Vx -2 & 3YX* +2x+5+2x-2>0 (2)

Bt phuong trinh (2) nghiém dting véi moi gia tri x thudc tap xac dinh.
Do d6 ta c6 tap nghiém S =[2;+o).

7(X3—9X2 +37x—46)
X +x-10+3x—6
7(x-2)

VX3 +x-10+3x-6

-3(<0

<:>3(x2—7x+23)2 <:>(x2—7x+23)

Nhdn xét.

o Loi giai 2 sir dung phép binh phuong truc tzep va hé s6 bat dinh, phén tich phwong trinh bdc bon hé qua vé
hai phwong trinh bdc hai, hét sirc may man khi hai tam thirc bic hai luén luén dwong véi moi gid tri ciia
bién, suy ra tdp nghiém chinh latdp xdc dinh cua phwong trinh ban dau. Loi gidi 3 sir dung ddng thire lién
hop két hop diéu kién xdc dinh, tranh dwoc viéc bién luan dau mau thire cia phuong trinh hé qua, va cho
két qua hoan toan twong tir.

o Loi gidi I ngdn gon, sic tich dwa trén quan sat X% +x—10 = VX —2./X* + 2x+5 . C6 thé thdy phia ngodi

can thire 13 3x2 +27, dé dang dat dn phu va phan tich nhan tiz. Trong mét s6 trwong hop, diéu ndy khong
don gian, moi cdac ban theo dOi cac thi du tiép theo.

Bai toan 15. Giai phuwong trinh 5x° — x+5=5vx* + x> +1 (xel).

Loi gidi 1.

biéu kién x el .

Nhan xét X* + x> +1=x"+2x*+1-x*= (x2 +1)2 —Xx? :(x2 —x+1)(x2 + x+1) .

Phuong trinh da cho tuong duong véi 2(x2+x+1)+3(x2—x+1):5\/x2+x+1.\/x2—x+1
bat Vx® +x+1=u;vx* = x+1=v (u>0;v>0)thu dugc

2u* +3v? =5uv < 2u(u-v)=3v(u-v) < (2u-3v)(u-v)=0< EUZ_V?N

e U=V XP+X+1=X*—-Xx+1l<x=0.

10

13+@_13—@}
10 '

. 2U=3VC>4X2+4X+4=9X2—9X+9<:>5X2—13X+5=O<3XE{

13— J_13+J_}

Két 1 an tap nghiém S =
PR { 10 ' 10
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Loi gidi 2.

biéu kién x el .

Nhan xét 5x*> —x+5>0Vx el . Phuong trinh da cho tuong duong véi
25x* +50x° + 25—10x(x2 +1)+ x* = 25(x4 +x° +1)

< 10x3-26x2+10x=0 <= x(5x2 —13x+5)=0c> X e 0;13_
10 10

0,13—@,134@}
i .

Két luan tap nghiém S =0

@.13+@}

Nhdn xét.
o Loi giai I dat an dwa vé phuong trinh dong bdc dua trén quan sat X+ X2 +1 =X+ X+ 1X = x+1.
Tuy nhién dé c6 dugc biéu thi dep mat 5x* —x+5= 2(X2 + X +1) +3(X2 —X +1) l& mét vén dé khong don

gidn, nguyén do cd hai nhén tir déu cé dang tam thike bdc hai. Ngodi Cip hé s6 (2;3), CaC Cap s khdc ciing
kha kha thi, chang han (4;1),(14),(3;2),(6;-1),(-2;7),...
o CAc ban cé thé sir dung dong nhat thirc dé im duwoc cdc hé sé 2 va 3.
Dat an phu~NX* + X +1=u;/x* —=x+1=v (u>0;v>0), gia dinh
5x2 — X +5=mu? + nv? :m(xz+x+1)+n(x2—x+1):(m+n)x2+(m—n)x+m+n.
m+n=5
. , m=2
Dong nhat {m-n=-1< {n _3
m+n=5 -
o Luu Y Mot s6 phép bién doi dong nhdt quen thudc sau ddy
4 4 2 2 2 2
X +1=X"+2X"+1-2X :(x —\/§x+1)(x +\/§x+1)
Ax* +1=4X" +4x* +1-4x* = (2x2 —2X +1)(2x2 + 2x+1)
x* +64 = x* +16x* + 64 —16X° :(x2 —4x+8)(x2 +4x+8)...

Bai toan 16. Giai phuwong trinh 2x* —x +1=+/4x" +1 (xel).
Loi gii 1.
biéu kién x el] . Phuong trinh d& cho tuong duong voi
x=0
4x* —4x3 + x? +2(2x2 —x)+1:4x4+1© 4 —5x* +2x=0 < x(4x2 —5x+2):0<:> ,
4x°-5x+2=0

Phuong trinh 4x* —=5x+2=0 v nghiém do A <0. Két luan tap nghiém S = {0}.
Loi gidi 2.
biéu kién x el] . Phuong trinh d& cho tuong duong voi
8X° —4x+4= 4\/(2x2 —2X +1)(2x2 +2X +1) < 2x% +2X +1+3(2x2 - 2x+1) — A2X% — 2% +14/2X% + 2% +1

Dit V2X2 +2x+1 = u;v/2x2 —2x+1 =V (u>0;v>0) ta thu dugc
u=v

P+3v =4 ~v)(u-3v)=0
u®+3v? =4uv < (u-v)(u—-3v) QL:SV
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o U=V 2X2+2X+1=2x*-2x+1< x=0.
. u:3v<:>x/2x2+2x+1:3x/2x2—2x+1<:>2x2+2x+1:9(2x2—2x+1)c>16x2—20x+8:0(VO nghiém)

Vay phuong trinh da cho c6 tap nghiém S = {0}.

Bai toan 17. Giai phuwong trinh 8x* +20x +1=~/64x" +1 (xel).

Loi gii 1.

biéu kién x el .

Nhan xét 64x* +1= (8x2 +1)2 ~16x° = (8x2 +4x +1)(8x2 —4x +1). Phuong trinh da cho tuong duong véi

3(8x2 +4x+1)—2(8x2 —4x+1) —\8X% + 4X+1/8x% —4x+1

Dit V/8x% +4x+1=aV8x2 —4x+1=b (a>0;b>0) ta thu dugc
3a’-2b’ =ab«<3a(a-b)+2b(a-b)=0«<(a-b)(3a+2b)=0

S a=hoV8x2+4x+1=8x —4x+1 < 8x2 +4x+1=8x2 —4x+1< X =0
Vay phuong trinh da cho c6 tap nghiém S = {0}.
Lo gidi 2.
biéu kién x el .
Phuong trinh d& cho tuong duong véi

8x°+20x+1>0 8x° +20x+1>0
o
64x* +16xX> +1+ 40x(8x2 +1)+ 400%° = 64x* +1 320x +416Xx* +40x =0

x=0
8x° +20x+1>0
o , < | [8x2+20x+1>0 < x=0
x(40x +52x+5)=0 ,
40x° +52x+5>0

Vay phuong trinh da cho c6 tap nghiém S = {0}.

Bai toan 18. Giai bat phuong trinh 3v81x*+4 >27x* +42x+6  (xell).
Lo gidi 1.
biéu kién x el .
Nhan xét 81x* +4 =81x* +36x" +4-36x = (9x? +2) —(6x)° = (9x* —6x+2)(9x +6x+2).
Bat phuong trinh d4 cho twong dwong voi
3V9X% —6X +2.4/9%2 +6xX+ 2 25(9x2 +6x+2)—2(9x2 —6x+2) :

Dit VIX® +6X+2 =u;v/9x° —6x+2 =V (u>0;v>0)quy vé

3uv25u° —2v: < u(5u+2v)-v(5u+2v) <0< (u-v)(u+2v) <0< u<y

VI +6X+2 <VIXE—6X+2 <> 92 +6X+2<IX2—BX+2 <> Xx<0
Két luan nghiém S = (—o0;0].

Loi gidi 2.
Dicu kién x €[] . Xét hai truong hop
o 27x*+42x+6<0, bat phuong trinh 4 cho nghiém ding.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM www.DeThiThuDaiHoc.com 2. D, E,F; Quix poAN BO BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) www.MATHVN.com

19

o 27x*+42x+6>0, bat phuong trinh d4 cho tro thanh
27x* +42x+6>0 27x* +42x+6 >0
=
9(81x* +4) 2 720x" +324x" +36+84X(27x* +6) | 2268x" +324x* +504x <0

27x% +42x+6>0 27x2 +42X+6>0
= =
x(63x2 +9x+14)§0 x<0

Két hop hai truong hop thu dugc nghiém S = (-;0].

Bai toan 19. Giai bt phuong trinh x* —4x+2>/x* +4 (xel).

Loi giai 1.

biéu kién x el .

Nhan xét X* +4 = x* +4x* + 4—4x* :(x2+2)2 —(2x)2 :(x2 —2x+2)(x2 +2x+2).

Bat phuong trinh d4 cho twong dwong voi
2x2—8x+422\/x4+4©3(x2—2x+2)—(x2+2x+2)22x/x2—2x+2.\/x2+2x+2.

Dit VX2 —2x+2 =a:x2+2x+2 =b (a>0;b>0) tathu duoc
3a’—b*>2ab < a(3a+b)-b(3a+b)20«<(a-b)(3a+bh)=0

o a>beVE—2x+2 > X2 +2x+2

S X =2X+22 X +2X+2 < x<0
Két luan: Bat phuong trinh ban du co tap nghiém S = (—oo; 0] .

L&:igidiz. ,

bicu kién x €[] . Bat phuong trinh d& cho tuong duong véi
X*—4x+2>0 X*—4x+2>0 X2 —4x+2>0
. ) ) ) . = ) = < x<0.
X" +4x +4—8x(x +2)+16x >X"+4 x(2x —5x+4)£0 x<0

Két luan: Bat phuong trinh ban du co tap nghiém S = (—oo; 0] .

Bai toan 20. Giai phwong trinh 3x* —4x+ 23 =3v/x* —8x+63 (xel).
Loi gidi .
Diéu kién x* -8x+63>0.
Nhan xét X* —8x+63= X" +16x° +64—(16x2 +8x+1) = (x2 +8)2 —(4x+1)2 = (x2 +4x+9)(x2 —4x+7) .
Phuong trinh d& cho tuong duong vaéi
2(x2—4x+7)+x2+4x+9:3x/x2—4x+7.x/x2+4x+9

Dit VX2 —4x+7 =UA/Xx? +4x+9 =v (u>0;v>0) ta thu dugc

2, .2 u=v \/X2—4X+7=\/x2+4x+9 (1)
2u° +v :3uvc(u—v)(2u—v)=0©{ =
U=V | 2 X2 —ax+T7 =X* +4x+9 (2)

. (1)<:>x2—4x+7:x2+4x+9©x:—%.
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- (2)@4(X2—4X+7)=X2+4X+9©3X2—20X+19=0©Xe{ 3

1,10—\/4_3,10+J4—3}

So sanh diéu kién, két luan nghiém S = {——

10—J4_3_10+J4—3}
— .

4" 3 ' 3
Loi gidi 2.
Diéu kién x*-8x+63>0.
Nhan xét 3x* —4x+23>0Vx el] . Phuong trinh da cho twong dwong véi
9x* —24x° +16X° +46(3x’ —4x)+ 23° =9(x* —8x+63) < 24x% —154%% +112x—38=0

10—J4_3_10+J4_3}
3 ' 3

& 12x° 77X +56x—19 =0 < (4x +1)(3x2 —20x+19) =0 Xxe {O;

1,10—\/4_3,10+J4—3}

So sanh diéu kién, két luan nghiém S =< —=; :
4" 3 3

Bai toan 21. Giai phwong trinh x* +5x—2 =4+/x* -8 (xel).
Loi gid.
Piéu kién x> 2. ‘

0 Xét x =2khéng thoa man phuong trinh ban dau.

0 Xét x> 2, phuong trinh da cho tuong duong voi

2
X2+2X+4+3(X—2) AR 4 2% AJX=D X2 +2x+4 3:4\/@
X_

X— 2

2 t=1
bat ‘/Lx;llzt (t>0) thu dugc tz—4t+3:0©(t—1)(t—3)=0©L 3
X— =

Voit=1o X2 +2X+4=X-2< x> +Xx+6=0 (VO nghiém).
Voit=3 X* +2x+4=9x-18 < x* —7x+22 =0 (VO nghiém).
Vay phuong trinh da cho vo nghiém.

Bai toan 22. Giai bat phuong trinh 2x* +5x-1> 7+/x* -1 (xel)
Lo gidi ,
biécu kién x >1. Khi d6 bat phuwong trinh d& cho tuwong dwong vai

3(x—1)+2(x2 +x+1)>7\/x—1.x/x2 +x+1.
bat Vx-1l=a;vx’+x+1=b (a20;b>0) thu dugc

3a’—7ab+2b* >0 (3a-b)(a-2b)>0<

9a® —b? a2—4b2>
3a+b a+2b
@(Qaz—bz)(a2—4b2)>0®(8x2—19x+8)(3x2+6x+3)<0
19-4105 19++/105

16 < X<

16

o (8x2 —19x+8)(x+1)2 <0<
19++/105
16

Két hop diéu kién ta c6 nghiém 1< x <
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Bai tap twong tu. , )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1.
2.
3.

10.
11.
12.

13.
14.

15.
16.

17.

18.
19.

20.

21.
22,
23.

24. 1<

25.
26.

5X° +6X+4=6+x>—1.
A2 +Tx+1=7+x3-1.

X2 +3X+5<5Ux3+1.

5x° —2X+8
VX3 +1
10x* -8 <1

X2 +11x-14 =
3x2 —2x+3=3x* +1.
11x% +6X+22 <11Jx* +4.

5\4x* +1

" - 1.
10x* -6Xx+5

72x° —4x+9<9V64x" +1.
5x2 —6x+28=9/x*+8.
4x* +15x+45<7/x* - 27 .
X2+ X+21<5x3+27.

X + X+ 36

Vx® +64
Vx®—64 <3x* +10x+56.
X2+ 4x+1=/x" + X" +1.
TX*—=5X+7>7Yx" +x* +1.
\/x4+x2+1<1

3x?-5x+3 3’

<8.

=6.

4x* —AX +1< 24/16x* + 4x® +1.

X2 +6Xx—-1>5x3+3x-14.

6x% +14x+35
>

\V2x® +5x - 26

5.

4x* +17x+99 <X +4x>-24 .

X2+ 22x +1 <1+ X .
4x* —4X +31<4+/x* —8x+63.
VXt =x2+4

T 3x2—7/5x+6

AX2 —JTx+1<24x* —3x? +1.
20x* —3x+5=516Xx* — x> +1.

7% 1)-2
27. (x+1) >1

5x° +12X+8
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Bai toan 23. Giai phuong trinh v2x -1+ 2v2-x =3¢/(2x-1)(2-x) (xel).

Loi gidi.

Diéu kién %SXSZ.

Phuong trinh d4 cho tuong dwong véi v2x—1+2+/2—x =34/2x-142—-x.

u=v

Pt ¥2x-1=u;¥2-x=v (u>0;v>0)taco u?+2v* =3uvc>(u—v)(u—2v)=0©L_2V

o U=V 2X-1=2-x< x=1.

. u:2v<:>3/2x—1:2{‘/2—x©2X—1:16(2—x)<:>1—61.

So sanh diéu kién %g X <2 ta thu duoc tap nghiém S = {1—61 ;1} :

Bai toan 24. Giai phuong trinh 3v3x—2 +4v4x -3 = 7412x* -17x +6 (xeD).
Loi gidi.

Diéu kién x > % .

Phuong trinh d4 cho twong duong v6i 3v/3x—2 +44x—3 =74/3x—2.4/4x -3 *)
Dit ¥3x-2=u;¥4x-3=v (u>0;v>0)thi (*) tre thanh

u=v

3u? +4v? :7uv<:>(u—v)(3u—4v)=0©{
3u =4v

= U=ve Y3x-2=Y4x-3 = 3x-2=4x-3 = x=1.
" 3u=4ve 3Y3x-2 =4Y4x-3 < 27(3x—2) = 256(4x - 3) < X

_na
943"

Déi chiéu diéu kién x > % ta c6 tap hop nghiém S = {% ;1} :

Bai toan 25. Giai bat phuong trinh 24/5x —2 > 3330x% —17x+2 —/6x—1 (xel).
Léi gidi.

Diéu kién x > é .

Bit phuong trinh da cho tuong dwong véi 2+/5x -2 > 34/5x - 2.4/6x -1 —-/6x 1.
Dit 5x-2=a;4/6x-1=b (a>0;b>0)thu dugc
2a’ >3ab-b” < a(2a-h)-b(2a-b)>0«< (a-b)(2a-h)>0 (1)

Taco xz%:>0<5x—2<6x—1:>{‘/5x—2<{‘/6x—1<:>a<b.

Dodé(1)<:>2a£b<:>2{‘/5x—2S{‘/6x—1©16(5x—2)£6x—1<:>x£%
I S 2 A a i 2 31
D01 chiéu voi dicu kién ng, két luan tap nghiém S = Eﬁ
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Bai toan 26. Giai phuong trinh X _28 =3Vx® +4x (xel).

Lo gidi 1.
bicukién 0< x# 2.
Phuong trinh d4 cho tuong duong voi X2 +2X+4=3JX* +4X < X2 +4+2x=3/x /X2 +4 .
Pit VX +4 =u;/x =v (u>0;v=0)tathu dugc
u=v
u2+2v2:3uv<:>u(u—v)—2v(u—v)=0©(u—v)(u—2v)=0<:{ )
u=2v
e U=veVXl+d=JIxox*+4=x<x2—x+4=0 (VO nghiém).
o U=V X td4=2Vx o X +4=4x o (x-2) =0 x=2.
So sanh diéu kién, két luan phuong trinh d& cho vd nghiém.

Lo gidi 2.
bicu kién 0< x# 2.
Phuong trinh da cho tuong duong v&i X+ 2X +4 = 3y/x® +4x (1).

Nhan xét X2+2X+4=(X+1)2+3>0VXED nén
(1) & x* +4x° +4x* +8x* +16x+16 = 9x° +36x < x* —5x° +12x* —20x+16 =0
<:>xz(xz—4x+4)—x(x2—4x+4)+4(x2—4x+4):0<:>(x2—x+4)(x—2)2 =0 x=2
So sanh diéu kién, két luan phuong trinh d& cho vd nghiém.

Bai toan 27. Giai bit phuong trinh 2v1—x + 2V1-x? <54/(x+1)(x-1)°  (xel).

Loi gidi.

bicu kién -1<x<1.

BAt phuong trinh da cho tuong duong véi 2\/13 + 2@ < SQ/E w .

bit fi-x=at1-x* =b (a>0;b>0)tacé 2a”+2b* <5ab <> 2a(a—2b)—-b(a—2b)=(2a—b)(a—2b)<0.
Xét hai truong hop

1<x<15
—l<x<1 X’ -16x+15<0 x>1 x=1
. 2a_b£0c> 2Y1-x<Y1-x*> ©{16x* —x-15>0< o
a-2b>0 B B x<-DR T ey B
fi-x=281-x2 |"lsxs1 16 16
-1<x<1
15
pab>0 -1<xx<1 X’ -16x+15>0 |15 =X=!
a—-b>
. { 2b<0@ 241-x>Y1-x* ©{16x* —x-15<0<={-1<x<1 @—%SXSL
a-2b<
Y1-x<2y1-xz  |lsx=l {X >15
x<1

Két luan tap nghiém cua bat phuong trinh 13 S = [-11].

Nhdn xét.
Ngoai cach xit [y "thii cong” phan cudi bai toan 24, cac ban cé thé thir sirc véi cach sir dung dang thire lién hop.
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Bai toan 28. Giai phuong trinh (x+2)° +33(x-2)" =43, -4 (xeD).
Léi gidi

biéu kién x el .

Piat ¥x+2 =a;3x-2 =b, phuong trinh d4 cho tro thanh

a’+3b° =4ab@a(a—b)—Sb(a—b)=0©(a—3b)(a—b)=0<:>Eigb

e a=bo x-2=x+2<0x=4 (VO nghi¢m).

o a=3dbp=Ix+2=3Rx-2<=x+2= 27(x 2) ig

Két luan phwong trinh ¢6 tap nghiém S = {i—g}

BAi toan 29. Giai phuong trinh 43/(2x+1)° +33/(1-2x)" =8¥4x* -1 (xeD).
L(‘I:igidll

biéu kién x el .

Pit 3Y2x+1=u;32x—1=v, phuong trinh d4 cho tré thanh

2u=v

4u’ +3v* =8uv & 2u(2u-3v)-v(2u-3v) =0 & (u-v)(-3v) =0 {ZU —3v

. 2u:v<:>2€/2x+1:€/2x—1©8(2x+1):2x—1c>x:—%.

" 2u=3v e 2Y2x+1=3Y2x-1 < 8(2x+1) =27(2x-1) & x =%.
s x L . 9, . 35
Phuong trinh da cho cd hai nghiém x=—-—hodc x=—.
14 38
Bai toan 30. Giai bit phuong trinh 3/X° +6x+9 —436x—x* -9 +5%9—x> <0 (xel).

Loi gidi.
biéu kién x el .
Bét phuong trinh d& cho twong duong véi J(x+3)° +43(x-3) <53x*—9.
Pt Yx+3 =u;¥x-3 =v ta thu duoc
u?+4v? <5uv < u(u—-v)—4v(u-v)<0<e (u-v)(u-4v)<0 (1).
Nhan xét X+3>x-3=Ix+3>¥x-3u>v.
Do d6 (1)<:>u—4v>0©€/x+3>4€/x—3c>x+3>64(x—3)<:>x<%.

Vay bét phuong trinh d4 cho c6 tap nghiém S = (—oo; %} :
Nhdn xét.

CAc bai toan tir 23— 30vé hlnh thire goi y chiing ta dat a an phu dua vé pthO’ng tAinh dong bdc (bdc hai), ngodi
ra c6 thé ndng liiy thira truc tiép ciing cho két quad twong tw. Poi véi 16p bat phwong trinh, c&c ban chi y chia cdac
truong hgp chinh xdac hodc linh hoat sur dung tdp xdac dinh (dzeu kién c6 nghi¢m) dé ldp lugn, danh gid nhan tit,
gidm thiéu cac nghiém ngoai lai va Mgt sé tinh todn cong kénh, khéng can thiét.
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Bai tap twong tu. , )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1
2
3
4
S.
6
7
8
9

10.

11.
12.

13.
14.

15.

16.
17.

18.

19.

20.
21.
22,

23.

24,

25.
26.
27.
28.

X2 +5X+7=6xX>+7X.
6X>+7X+8>94/3x> +4x .

C16X2+TX+4<1IVAX3 +X.

(x+1)° +3=2x* +4x.

7x2 —10x+14 =5Jx" +4..
%/(x+l)2 +5§/(x—1)2 =63x* 1.
2(x2+2x+3)<5x/x3+5x2+3x+2.
\/— J6(x +2)
28x+1-Ix-1=8x 1.
3x2—9x+3+\/3(x+—x+1):

5X2 +4x +3 = 55x° + 3 .
ﬂ+2ﬂ=3m.
3VX+2 +8x+3 <114/x% +5x+6 .
Bx+5+6v/x > 11{/x(x+1)" .

%/(x+l)2 +3§/(1—x)2 =4Yx* -1,

23/(x—5)2 +2§/(x+5)2 <5Yx* - 25.
4&<1m—7x/3—_X.

103)(3x—2) ~7§(3x+2)° <3%9x* —4.
i/(x—l)2 +§/(2x—1)2 >J2x* —3x+1.
23/(3x—1)2 +3§/(4x—1)2 =5312x% —7x+1.
3Vx? +2x+2 +24/x-2 254x° —2x—4.
23/()(—72)2é,-”°/(x2+2x+4)2 +3x-8.
5%/(x+71)2=8§/(x2—x+1)2 ~3¥Yxe+1.
173/(x=3)" > 43/(x +3x+9)" +13%/x —27.
63/(x2—x+1)2 =5#(x2+x+1)2 +3X %+
24/3x—2 +4/2+ x 2 3Y(3x - 2) (x +2).

5x* +3x% =3 =8x*/(Xx-1)(x+1).

NXE+1+4Xx-1<5Yx® = x®+x-1.
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Bai toan 31. Giai phwong trinh x> +7x+3=3vx®* +4x* -5 (xel).

Loi gidi.
Pidukién X*+4x* 520 < (x—1)(X* +5x+5)2 0 < x> 1.
Phuong trinh dé cho tuong duong véi X* +5x+5+2(x—1) =3Vx-14/X* +5x+5 (2).

bat Vx-1=u;vx*+5x+5=v (u>0;v>0) taco

(e 2u’+v?=3w e (u-v)(2u-v)=0< {u -V

v=2u

x>1
. u:v¢3VX—l:Vx2+5x+5¢3{ O(Hévéngﬁén)

x> +4x+5=
X>1 X>1
o =ve2Ux-1=VxX*+5x+5 <9 =2 (Hé vo nghiém).

X“+5X+5=4x-4 X“+X+9=0

Vay phuong trinh da cho vo nghiém.

Bai toan 32. Giai phuong trinh x2 —3x +4 = 3y/x* —6x* +11x— 6 (xel).

Léi gidi 1.

Pidu kién (x—1)(x—2)(x=3)2 0 | **>

1€u Ki1en — — — 22U
) 1<x<2
Phuong trinh dé cho tuong duong véi X* —5x+6+2(x—1) = 3Vx—14/x* ~5x+6 (2).

bat Vx-1=a;vx*-5x+6=b (a=0;b>0) taco
(1)< a*+2b° =3ab©(a—b)(a—2b)=0©{

x:3+J§
x=3—J§

. a=2bc>X—1=4(X2—5X+6)©4X2—21X+25=0©Xe{

a=b
a=2b

° azbczx—1=x2—5x+6¢3x2—6x+7=0c3{

8
+¢4—1}_

21—\/4_1_21+\/H}
= .

Dbi chiéu diéu kién ta thu duoc bon nghiém S = {3—\5 :3+/2; 21_8\@ ; 21 g
Loi gidi 2.

X=>3

1<x<?2

Nhan xét x =1khong la nghiém cta phuong trinh d& cho. Do d6 phuong trinh da cho tuong duong vai

2_5Xx+6 x> —5Xx+6
Z_ 2(x-1)= —1)(x*- X TXHD 5 /_______
x* —5x+6+2(x-1) 3J@< )(x 5x+6)¢3 ) +2=3 1 (*)

- _
Dit f%ﬁ“s:t (t>0)taco (*)@tz+2:3tc>(t—1)(t—2)=0©ﬁ:]é

x=3+~2
x=3-+/2

Diéu kién (x—l)(x—Z)(x—S)ZOQ{

. t:1c>X—1:x2—5x+6¢3x2—6x+7=0¢3{
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21—\/H_21+\/H}
— .

8
+¢4—1}_

. t=2c>X—l=4(X2—5X+6)©4X2—21X+25=0©Xe{

Déi chiéu diéu kién ta thu duoc bon nghiém S = {3—\5 :3+/2; 21_8\@ ; 21 g

Bai toan 33. Giai phuong trinh 2x? —5x+1=3vx’ —6x° +11x -6 (xel).

Loi gidi 1.
L X=>3
biéu kién (x—l)(x—Z)(x—S)ZO(:{

1<x<2

Phuong trinh d& cho twong dwong v6i 2(X* —3x+2)+(x—3) = 3\/(x2 -3x+2)(x-3) (%)
bit x?—3x+2=a;x—3=Dbthi

2a+b>0 (1)
2a+b>0 2a+b>0 a=b
(*)<:>2a+b=3\/£c> , , & &
42’ +4ab+b*=9ab  |(a-b)(4a—-b)=0 2a+b>0 2)
4da=b
2x* —5x+1>0 2Xx*—5x+1>0 L
o (l)@ & (Hé v6 nghiém).
X*—3x+2=x-3 x*—4x+5=0
2x*> —5x+1>0 2x> —5x+1>0 .
o (2)@(1)@ , < (Hé vo nghiém).
4(x —3x+2):x—3 4x* -13x+11=0
Két luan phuong trinh d4 cho vo nghiém.
Loi gidi 2.
Pidu kién (x-1)(x—2)(x-3)2 0 | **>
1€u Kien — — — 22U
’ 1<x<2
Nhan xét x = 3khdng thoa man phuong trinh ban dau.
Do d6 phuong trinh d& cho tuong duong véi
2_3x+2 x> —3x+2
2(x2=3x+2)+(x=3)=3./(x? —3x+2)(x-3) 2. 2 2X¥< 4 _g X T2 *
( J(x-3)=3, J(x-3) 27 = Y
X? —3x+2 t=1
bat ,/—3=t (t>0)thi (*) tro thanh: 2t -3t+1=0< (t-1)(2t-1)=0< 1
X — _2
2

Xét hai truong hop
» t=lo X -3Xx+2=Xx-3 X —4x+5=0;A'=-1<0, phuong trinh v0 nghiém.

. t:%<:> 4(x2 —3x+2) =X—3 <> 4x*-13x+11=0;A =7 <0, phuong trinh v6 nghiém.

Két luan phuong trinh d4 cho vo nghiém.
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Nhdn xét.

Céc bai toan 3133 déu duoc gidi diege bang phép sit dung an phu dwa vé phwong trinh dong bdc va tlm
ty I¢ gitia hai an théng qua phwong trinh bdc hai. Ngoai ra cac ban cé thé SI/t’ dung ndng lily thita truc tiép
két hop hé sé bat dinh ciing cho loi gidi "khée manh, chép nhodng, bdt ngo”.

Quan sat va thire hanh cac thi du phia triede mét cach c6 hé thong, dang todn ndy c6 thé da tré nén quen
thugc véi mér sé ban hoc sinh, hai bai toan 32 va 33 vé hinh thite van chwa cé diéu gi méi la, tuy nhién co
Mot sw khdc biét nho nho trong lap ludn, diém nhdn trong tam cua hai thi du nay la: Pa thirc trong can thirc
kho co thé phan tich thanh cac nhan ti déc ldp (néu khong chia trieong hop theo diéu kién xdc dinh).

Cu thé trong hai bai toan 32 va 33 ta déu c6 phan tich

JO=D[(x=2)(x=3)] = (x-1)(x¢ ~5x+6)
e 1t = oD -2)(x-3) | o [ 03] = (- 2) (5.
\/[ -2)J(x-3) \/X -3x+2)(x-3)
Xin nhdc lai kién thite co ban: NJABC... =/AABAC... @{A>0

>0
Paéi véi bai toan 32 ta ¢6 quan sat x> —3x+4 = x> —5x+6+ 2(x—1) nén huréng xdy dung dan phu dong bdc

$¢ 13 A/x —6x2 +11X—6 = \/(x—l)[(x—Z)(x—3)] = X142 =5x+6  (*).

X>3

1<x<?2

Dé thay (*) xay ra hién nhién. Két qua thu dwoc loi gidi 1 bai toan 32.

Péi véi bai toan 33 ta ¢ quan sat 2x* —5x+1= 2(X2 —-3x +2)+ X —3 nén hwéng xdy dung an phu dong bdc

s¢ 12 \/x —6x2 +11X—6 :\/[(x—l)(x—Z)](x—3) =X =3x+24/x=3  (**).
X>3
1<x<2

Trong truong hop nay (**) khong diing, ni khdc né chi xay ra khi Xx23.
Piéu nay dat ra mgt nghi van: Phai chang ching ta dang gap mot chudng ngai vt ?
Bdi vi hai nhan tir ndy lubn dinh véi nhau nhw "hinh véi béng", néu tach ra sé rat phirc tap.
Vdy c6 nén dimng lai hay khéng ? Khéng, trieong ky khdng chién nhdt dinh thang loi !
Poan két, doan két, dai doan két ! Thanh céng, thanh céng, dai thanh cong !
CO mét s6 phiong én hea chon nhir sau

= Dung vii lire, tach biét hodn toan hai nhan tir bang cdch chia truong hop

Truong hop 1: x> 3, (**) Xdy ra, chung ta "man nguyén" voi hai an phu

VX2 =3x+2 =u;v/x=3=v (U20;v20)= 2u®+v* =3uv

Trwong hop 2: 1< x < 2, (**) khdng xdy ra nhung lai c¢6 miii vu hoi bat ngo
VX —6x% +11x— 6 = \/[(x—l)(x—Z)](x—’s) =J-x2 +3x—24/3—x
Chlng ta khéng dwoc "hai 10ng" ldm véi hai an phu N-x* +3x-2 =a;\/3—x =b (a=0;b>0).
Phuong trinh khi d6 c6 dang —2a* —b* =3ab < (a+b)(2a+b)=0<a=b=0
S¢ di nhw vy vi a>0;b>0. Va tdt nhién truong hop ndy Sé vé nghiém.

Lueu ¥ diéu kién (x—l)(x—Z)(x—S)ZOC{

Lueu ¥ diéu kién (x—l)(x—Z)(x—S)ZOC{

Phirong dn 1 rdt kha thi, song chira phadi t6i wu vi phdi chia hai truong hop, hai lan dat an phu, mdt
kh&c mot truong hop mang tinh chat "thu tuc” vi ly do vo nghiém, song néu khong cé né thi bai toan
coi nhu khong tron ven vé "tu tuong".
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Bai toan
Loi gidi.

Piéu kién x‘°’—7x—620©(x+1)(x—3)(x+2)20<:{

Théa hiép, tam Iy chién, gian tiép: Khong tach biét riéng biét hai nhin i, van de chiing "dinh kép" vao
nhau. Sur dung phép dat an phy phia trong can, sau phép binh phuwong true tiép (kéo theo diéu kién)
chiing ta da co quyén sinh quyén sdt, thuc hién dwa veé nhan tir, liic nay c6 "dinh kép™ ciing khong quan
trong nita.  Két qua ching ta da thu dwoc loi giai 1 bai toan 32. Tuy nhién viéc gidi cdc hé hon tap
cing gay khong it tro ngai.

Chién tranh du kich, mém déo, linh hoat: Khong tach riéng hai nhan ti;, nhung muc tiéu trung gian 1a
tim ty 1é giita hai nhdn ik, vdy tai sao khéng dé ching "dinh kép" véi nhau theo "ty 16" dy, khong anh
hieong nhiéu dén viéc déc ldp hay ly khai phire tap. Chiing ta hdy tac thanh cho ho !

Cac ban luu 'y : \JAB xdc dinh thi \/é (B # 0) ciing xdc dinh.

Két qua Y twdng thu dwoc loi giai 2 bai toan 32.

Nhdn xét x =3khong la nghiém, ddy sé 1a "cai c&" dé chia hai vé cho biéu thirc Xx—3, hé quad dan dén
an phu rat gon gang. CO thé néi véi dang todn nay, phwong dn 3 la toi weu.

CAac ban hoan toan c6 thé chia hai vé cho x* —3x+2=0, nhung khéng nén, vi nhuw vdy sé phdi xét hai
truwong hop X =1,x=2c¢0 la nghiém ciia phuong trinh hay khéng.

Gid dinh ¢6 mét chii kién "phai” bod tir dinh nay sang dinh kia (hai dinh cua hai géc nhon) Cua mot tam
giac vudng thuee, kién sé chon bo theo canh huyén hay theo hai canh goéc vudng, hay la theo dwong gap
khac hoac mot duwong cong nao do ?

Véi diéu kién trén cac con duong cia ta khéng c6 mot giot mét ndo.

Hy vong cac ban thong minh hon kién nhé !

Su linh hoat nay CaC ban cé thé dp dung trong viéc gidi batphu’ang tAnh chita can, logi bo di khd nhiéu
tiéu tiét khong can thiét. Moi quy déc gid theo dbi cac thi du tiép theo.

34. Giai bt phuong trinh 3x? —4x—5>5vx* —7x -6 (xel).

X>3
-2<x<-1

Bét phuong trinh d4 cho tuong duong véi 3(X* —2x—3)+2(x+2) > 5x* = 2x—3/x+2

bat VX' —2x-3 =u;v/x+2=v (u=0;v>0)tacd 3u”+2v’ >5uv < (u-v)(3u—-2v)>0

Xét hai truong hop

1
A

Két hop diéu kién ta c6 nghiém S =

Bai toan
Loi gidi.

X>3+\/29
u—-v>0 X2 —2X—3> X+2 x> —3x-5>0 2
= = =
3u-2v>0 9(x —2X— 3 >4(x+2)  |9x?—22x-35>0 3-4/29
X<
2
u-v<0 X? —2X—3<X+2 x> -3x-5<0 11-2+/109 11+2+/109
= = = < X< .
3u-2v<0 9(x _2x— 3 <4(x+2)  |9x*-22x-35<0 9 9

MR

35. Giai phuong trinh 2x* +13x =36+ 7+/x° — 24x + 32 (xel).

Diéu kién x°*—24x+32>0.
Nhan xét x = 4khong la nghiém cta phuong trinh ban dau.
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Phuong trinh d& cho tuong duong vaéi

x2+4x—8+ x> +4x—8
- x-4 X—4

2 t=1
Pt ‘/%ﬁszt (t20)thi (1) & 2 ~7t+5=05 (t-1)(2-5) =0 5
2

o t=lo X’ +4x-8=x-4ox +3x-4=0c (x-1)(x+4)=0< xe{-41}.

2(x2 +4x—8)+5(x—4) :7\/(x2 +4x—8)(x—4) =2

. tzgc) 4(X* +4x—-8)=25(x—4) < 4x* ~9x+68 =0; A = 1007 < 0. Phuong trinh v6 nghi¢m.

So sanh diéu kién, ta thu dugc tap nghiém S = {-4;1} .

Bai toan 36. Giai bt phuong trinh 4x* —25x +14 < 3v/x® —31x+30 (xel).
Léi gidi,
5 X>5
bicu kién x*-31x+3020 < (x-1)(x-5)(x+6)20 <
-6<x<1

Bat phuong trinh d4 cho twong dwong voi
4(x2 —6x+5)—(x+6)§3\/(x2 —6x+5)(x+6)

<:>4(x2—6x+5)—(x+6)§3\/x2—6x+5.\/x+6
bat Vx*-6x+5=a,vx+6=b (a=0;b>0)taco

4a+b=0
(1)©4a2—b2£3ab©(a—b)(4a+b)£0©{a<b
:_gx+5-0 | "
e da+b=0oa=b=0ec" """V o )y - 5 (He vo nghiem).
X+6=0
X=-6
. a£b<:>x2—6x+5§x+6c>x2—7x—1£0c>7_;/§£xs7+£/§.
Két hop didu kién ta c6 nghiém S {7_;@ ;1}{5; 7*;@]
Bai toan 37. Giai bat phuong trinh 3x2 +14x —14 > 24/x° + X2 — 26x + 24 (xel).

Loi gidi.
X>4

Piéu kién x3+x2—26x+2420©(x—1)(x+6)(x—4)20<:{
-6<x<1

Bat phuong trinh d4 cho twong dwong voi 3(x2 +5X — 6)—(x—4) > 2\/(x2 +5X —6)(x—4)

bit x? +5x—6=u;X—4 =V ta thu duoc

3u—-v=>0 3u-v=0 3u—-v=>0
3u—v22\/u7vc>{ { {

= =
9u* —6uv+v> > 4uv  (9u®-10uv+v: >0  |(u—=Vv)(u-v)=0
Xét hai truong hop
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3u—v>0 [3x*+14x-14>0 XSL V934

e {U-v>0 ©{X*+4x-2>0 < 9\/_
u-v=>0 9x? +44x-50>0 xzﬁ

3u-—v>0 [3x*+14x-14>0
e U-V<0 ©1{x*+4x-2<0  (Hé vo nghiém).
W-v<0 |9x*+44x-50<0

. 722-V934 _9\/@} U[4;+0).

Vay ta c6 nghiém S = {—6,

Bai toan 38. Giai phuong trinh 3x% +5x —5 = 24/x° — 2x* —11x +12 (xel).
Léi gidi,
Diéu kién (x-1)(x+3)(x-4)>0< x=4
1€ 1en - — 2
R -3<x<1

Phuong trinh d& cho tuong duong vaéi

) _ ; X*+2x=3 , _ [xX*+2x-3
3(x +2x—3)—(x—4)_2\/(x +2x—3)(x—4)©3.T—1_2 4 (1)

2 —
Dt ,/L);‘o’zt (t>0) taco
X_

et -1=2t= (t1-1)(3t+1) =0 t=1< x*+2x-3=x—-4 < X’ + x+1=0 (VO nghiém).
Vay phuong trinh da cho vo nghiém.

Bai toan 39. Giai phuwong trinh 5x° +11x —2 = 24/x° — 4x (xel).
Léi gidi,

X>2

-2<x<0

Phuong trinh d& cho tuong duong vaéi

5(x2 +2X)+(X_2)=6\/X(X27_4)®5. NG +§X+1=6 xitix

X_

Diéu kién x(x2 —4)20@{

t=1
ot=1

2
X+ 2X
bat

5 =t (t>0)ta thu duoc 5t2+1:6t©(t—1)(5t—1):0©{
X_
Xét hai kha nang xay ra

» t=1o X +2X=X-2 < X*+X+2=0. Phuong trinh v6 nghiém.

—49++/2201 —49- \/2201}
5 1

s St=lco 25(X2+2X)=X—2©25x2+49x+2=0<:>XE
0 50

—49++/2201 49— \/2201}

Két hop véi diéu kién ta thu duogc nghiém S = { ;

50 50
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Bai tap twong tu. , )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1.
2.

3.
4.

5.
6.

7.

8.
9.

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

21.
22,
23.
24,
25.

26.
27.
28.
29.
30.

4X% —15X +10 =5v/x* —6x% +11x -6 .
4% -x-19.=5,[(4x* ~5x-+1)(x-5).

X2+ 6X—T=4x3—x2—7x—20.
5x2—22x+12>3\/(x2—4x+2)(x—1).

7x% —24x+19 <4X3 —7x* +13x— 4.
x? —2x§3\/(x2 —4x+1)(x—3) +5.

5x? +6x—1< 6,/x(x2 —1) .
3x? +13x = 7/x* -5x-12.

3X* +17x+22 = 2\/(x2 +6x+5)(x—7) .

3X% —10X +5 > 5¢/x* —6x% +11x — 6.
3x* +8x-13=5Vx*-7x+6.

3x2 —10X —2 2 8y x° — 9% + 26X — 24 .
XP—2X+4= 2\/(2x2 —x—l)(x—3).

2x? +3x—5:2\/2x(x2 —4x—5) .

X2 +5x+12:4\/(x—3)(2x2 +3x) .

252 +7X+3>55x% —22x% + 23X —6 .

6x2+7x+2:71/x(x2+3x+2).

12X% +17x—10 = 5v3x% + 22x2 + 20X — 24 .
2X2 49X —22 <O/x* —3x2 —x—12.
2x2 +x—1= 2\/(x—1)(x‘°’ +2x% + x+2) .

X* +10x =10+6+/x> —2x+1.

182 —13x + 46 > 113/6X° +29x? —33x +10 .
X2 —4X+19 = 4/X° = 7x% + 7x+15 .

X2 +9X—2 = 4/2x° +3x° —11x 6 .

3x2 +4x—-2> 41/(x2 —1)(x+2) .

A +TX+17 = T +4%2 +5%+6 .

4x%* +12x =56x3 +7x* 1.

5x2 +5x —16 > 113/5x% — 31x% +50x — 24 .
AX% + 22X = 63AX® +5x2 — 47X —12 +11.

X4 2X% 43X+ 2 = 2025 + 3% + X + 2x% +3X +1.
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Bai toan 40. Giai phwong trinh x+1++/2x+1=+/3x* +8x+4 (xel).
Léi gidi 1.
2X+1>0

Diéukién {
3X°+8x+4>0

Phuong trinh d& cho tuong duong vaéi x+1+\/2x+1:\/3(x2+2x+1)+2x+1.
bat x+1=a;v2x+1=b (a>0;b>0)ta thu dugc
a+b=+v3a’+b’ < a’+2ab+b*=3a’+b* < a(a-b)=0<a=b (Do a>0).

Xx>-1
Do do x+l:\/2x+1©{ < x=0

X +2x+1=2x+1
Két hop diéu Kién ta thu duoc nghiém x=0.
Léi gidi 2.
Diéu kién 3x? +8x+4>0;2x+1>0.
Phuong trinh d& cho tuong duong vaéi
X2+ 2X+14+2(X+1)V2x+1+2x +1=3%" +8x+4 < 2(x+1)v/2x+1 = 2X* + 4x + 2

X=-1
X+1=0 -1
<:>(x+1)\/2x+1:(x+1)2<:>L/ﬁ 1@ X>-1 c{x_o
XFi=x+ 2X+1= x> +2x+1 B

So sanh diéu kién ta thu duogc nghiém x =0.

Bai toan 41. Giai phwong trinh x —1++/2x -3 =+/5x* -12x+8 (xel).
Léi gidi 1.
3

Diéu kién {2
5x° —12x+8>0
Phuong trinh d4 cho tuong duong véi x—1++/2x—-3 = \/5(x2 -2x+1)-(2x-3) (1)
bat x-1=u;+/2x-3=v (u>0;v=0)thi
(1) e u+v=v5u’-v’ o u?+2uv+v? =5u° —v’ < 2u° —uv-v? =0 < (u—Vv)(2u+v) =0
Xx>1 Xx>1
SUu=ve x-1=V2x-3 < , A
X —2X+1=2x-3 X —4x+4=0

Két hop diéu kién, phuong trinh ¢6 nghiém duy nhat x = 2.
Loi gidi 2.

&S X=2

Diéu kién 5x2 —12x+8> 0; x zg.

Phuong trinh d& cho tuong duong vaéi
X*—2X+1+2x-3+2(x-1)v2x -3 =5x" —12x+8 < 2(x—1)v2x -3 = 4x* -12x+10
< (x-1)v2x-3= 2x* —6X+5 < (x-1)v2x-3 = 2(x2 —2x+1)—(2x—3)

o (x-)V2x—3=2(x-1) ~(2x-3) > Y3 5 =3 (9

Xx-1 x-1
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. A/2x-3

bat
X —

Két hop diéu kién, suy ra phuong trinh c6 nghiém duy nhat x=2.

Bai toan 42. Giai phuong trinh 2x++/2x+1=1++/4x* +2x+4 (xeld).

Léi gidi 1.

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

=t (t>0) thi (2)ot=2-t" < (t-1)(t+2)=0t=12x-3=x-1ox=2.

2X—1++/2x+1= \/(4x2 —4x +1)+3(2x +1) & 2x-1++2x+1= \/(2x—1)2 +3(2x+1) ().

biat 2x—1=u;v2x+1=v (v>0) tacod (*) < u+v=+u?+3v’ @{

Xét hai truong hop xay ra

. U+V20© 2X—14++/2x+1
v=0 2x+1=0
. |u+v=0
° Dosznen{ =
u=v

Déi chiéu didu kién ta thu dugc nghiém S = {g} :

Loi gidi 2.

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

2X —14+/2X+1=/4x*+2x+4

2X+1++/2x+1-2>0

=
A4X° —4X+1+2x+1+

{\/ZX +1>1

u+v=0 u+v=0
u’+2uv+v2 =u’+3v  |v(v-u)=0
>0 )
(Hé v6 nghiém).
X>— X>— 3
=V 2Xx-1=V2x+1< 2 & 2 <::>x:E
A% —Ax+1=2x+1 (2x-3)=0

(\/2x+1 1)(\/2x+1+ 2)2 0

=
2(2x—1)N2x+1=4x*+2x+4 2(2x-1)V2x+1=4x+2

Déi chiéu diéu kién ta thu duogc tap nghiém S = {g} :

Léi gidi 1.

Diéu kién x> —% .

1
{XZO XZE 3
2= =S =S S X==
(2x-1)v2x+1=2x+1 [2x-1=+2x+1 Ayl e 2% 41
Bai toan 43. Giai phuong trinh x—1++/2x+1 =\E.\/(x—1)2 +(2x+1)  (xeD).
bat x-1=a;v/2x+1=b (b>0) phuong trinh da cho tr¢ thanh
a+b>0 a+b=0 a+b>0
y o , , & , & <a=b
a’ +b*+2ab=2a’+2b (a-b)’=0 |a=b

a+b=+/2+a? +b? @{
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c>x—1:\/2x+1c>{

x=1 x=1
X2 —2x+1=2x+1 {
Két hop diéu kién ta c6 nghiém S ={4}.
Loi gidi 2.
Diéu kién XZ—%. Pé yriang Vaell;bell tach

(a-b)’ 20 2ab<a’ +b* < a’+2ab+b’ <2(a’+b*) < (a+b) <2(a’+b*) (*).
Ap dung bat dang thic (*) ta co

(x—1+\/T+1)2 < 2[(x—1)2 +(2x +1)}
= ‘x—1+ m‘ < \/2[(x—1)2 +(2x +1)}
= x-1+2x+1< x/z.\/(x—l)2 +(2x+1) (1)

Do d6 phuong trinh d& cho ¢ nghiém khi tai (1) xay ra dau dang thic
X—-1+~/2x+1>0
{x—l+\/2x+120
=

x>1
=eax21 @{ S X=4.
1= X(x—-4)=0
X=1=+2x+1 X2 —2X+1=2x+1 ( )

Véy phuong trinh da cho c6 nghiém duy nhét S = {4} .

Bai toan 44. Giai bat phuong trinh 1+ X+ /X >, /2(1+ 3X+ xz) (xel).
Loi gidi 1.

bicu kién x>0.

Bat phuong trinh d& cho tuong duong véi

1+x+\/§2\/2(1+2x+x2)+2x & 1+ x+x 2 2(1+x)" +2x (2).

Dit 1+ x=u;JX =v (u=1v>0) thi (1) tré thanh

u+v> 2(u2 +v2) < U% +2uV + V2 22(u2 +v2)<:>(u—v)2 <0

<:>(u—v)2 0o u=volix=Jx o xX2+2x+1=x< x> +x+1=0
Két luan bat phuong trinh d4 cho v nghiém.
Lo giai 2.
bicu kién x>0.
Ap dung bat ding thirc Bunyakovsky cho hai cip sé duong (1,1), (1+ XX ) ta co

(L xe X ) <(B+2)] (1) +x]=2(14 3043 ) 1o x4Vx < 2(14 304 ¢) ()

Bat phuong trinh d4 cho ¢6 nghiém khi va chi khi (2) xay ra dang thic

x>0 x=0
= = 2 Hé vo nghiém).
l+x:£ \/;_i :_E( ¢ vO nghig¢m)
1 1 2 4
Vay bat phuong trinh d& cho vé nghiém.

Loi gidi 3.
Piéu kién x>0.
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Nhan xét x = 0 khdng la nghiém cta bat phuong trinh da cho.

Xét x>0, bt phuong trinh ban dau tro thanh %+«/§+12 2(£+3+ x}
X V' x

bt i+\/§=t (t>0)=t? =£+X+2;taduqc
X

Jx

t+122(t° +1) < P + 2t +12 27 +2&(t-1) 0o tolt=le—ix=1 (3)

Ix

Mat khac, ap dung bat dang thirc AM — GM ta c6 %+ Jx=2 /%\/_ = 2. Déin dén (3) vo nghiém.
X X

Vay bét phuong trinh d4 cho v6 nghiém.

Nhdn xét.

e CAc bai toan tir 40 dén 44 déu gidi duwoc bang cach sir dung dn phu dwa ve > phwong trinh dong bdc (bdc
hai), diém nhan trong tam 1a khong thé duwa vé dang dong bdc triee tiép Ma trude tién phdi thuc hién phep
bién doi twong dwong va nang liy thiea hop ly. Mdc du cung mét phuong hudng nhung moi loi giai deu c6
nhitng nét riéng dang luu 'y (hai loi giai cua bai toan 43). Ngoai ra cac ban cé thé sir dung bién doi tuwong
dirong, ndng liy thira triec tiép hay dwa vé phwong trinh tich, van rat kha thi doi vm IO’p bai toén dang nay.

e Hai bai todn 43 va 44 tac gid trinh bay phuwong phdp sir dung danh gic — ham sé — bat dding thirc dé cdac ban
6 cach nhin toan dién, day dii va bao qudt hon trong qud trinh lya chon loi gidi. Hai loi gidi 2 tuong iing
Cua bai 43 va 44 c6 cung ban cht sir dung hinh thize bat dang thitc Bunyakovsky, tuy nhién loi giai 2 bai 40
c6 ldp ludn theo hang dding thire mang tinh chdt "co ban", Wi 1 dé phan ndo dwoc wa chudng hon.

3—x+\/§

Bai toan 45. Giai phuong trinh =1 (xel).

l+1/2(x2 —3x+4)
Loi gidi 1.
biéu kién x >0 . Phuong trinh da cho tuong duong véi

3—x+\/;:l+,/2(x2—3x+4) c>2—x+«/;:1/2(x2—3x+4) <:>2—x+«/;:\/2(x2—4x+4+x)

Pit 2—-x=u:/X =V (u>0)ta thu dugc

u+v=>0 u+v=>0
U+v= 2(u2+v2) o

u? +v? +2uv:2(u2 +v2)® (U—V)Z -0

(:)u=v<:>2—x=\/§©(«/§—1)(\/§+2)=0©\/§=1©x=1

Két hop diéu kién ta c6 nghiém duy nhat x =1.
Loi gidi 2.
Diéu kién x >0 . Bién ddi vé 3—x+\/;:l+,/2(x2—3x+4) @2—x+«/_:,/2(x2—3x+4).
t>0
Pt Vx =t (t20)tacd 2-t*+t=,[2(t* -3’ +4) & {t*~t-2<0
th+t7 +4t+ 426 (t+2) = 2(t* -3t° + 4)
t>0

0<t<?2
_ < .
& (t+1)(t-2)<0 < t4+4+2(t3—2t)—3t2=0 (*)
t*+2t3-3t° -4t +4=0
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Nhan xét t =0 khong Ia nghiém cua hé. Do vay ta co

0<t<?2 0<t<?2 0<t<?2
*) < 4 2 = 2 =9 2
( ) t2+—2+2(t——j—3=0 t—g +2 t—g +1=0 t—g+1 =0
t t t t t
O<t<2 O<t<2 O<t<2
< 2 = ost=lex=1
t-2+1=0 t?+t-2=0 |(t-1)(t+2)=0

So sanh diéu kién, két ludn nghiém x =1.

Loi gidi 3.

Piéu kién x > 0. Phuong trinh d4 cho quy vé 3—x+\/§:l+,/2(x2 —3x+4) o 2—x+«/§:,/2(x2 —3x+4).

Nhan xét x =0 khong théa man phuong trinh trén.

Xét truong hop X>0thuduqci— X+1= Z(X 3+4J ba ——«/_—t:>4+x_t2+4 Suyra

Jx Jx
t>-1 t>-1
o=t

t+1l= 2(t2+1)<:> , , e
" +2t+1=2t“+2
Yx=-2

<:>2—x:\/§c>(\/§—1)(\/§+2):0©|:\/;;1 —x=1

ot=le——x=1

Pbi chiéu diéu kién, két luan nghiém x =1.

Loi gidi 4.

Piéu kién x > 0. Pua phuong trinh vé dang 3—x+\/§:1+4/2(x2 —3x+4) & 2—x+«/§:,/2(x2 —3x+4).

Ap dung bét dang thirc Bunyakovsky ta co

(2—x+\/;)2 §(12+12)[(2—x)2 +X}=2(X2 —3x+4)

:>‘2—x+\/§‘§1/2(x2—3x+4) :>2—x+\/;£1/2(x2—3x+4)

Phuong trinh d& bai ¢6 nghiém khi va chi khi diu dang thirc xay ra, nghia 1a
2—x:\/;<:>(\/;—1)(\/;+2)=0©x:1.

Vay phuong trinh d cho c¢6 nghiém duy nhat.

Nhdn xét.

e Bai toan 45 sau khi bién doi cé dang twong tw bai t0an 44. Loi gidi 1 sur dung a an phu dua ve > phirong trinh
dong bdc quen thugc, loi gidi 2 vé ban chat ning luy thira truec tiép c6 kéo theo diéu kién, viéc dat dat an
phu Jx =t (t > 0) chi am cho bai toan gon gang vé hinh thire. Hé qua diwea vé hwong trinh da thire bdc bon,
tuy nhién @3 O Mgt sw may mdn xudt hién, boi day la phwong trinh doi ximg hoi quy, phwong phdp gidi cé
|é d4 rat quen thude véi mot s6 ban. Két qua thu dwoc hodn toan tring hop Véi loi giai 1.

e Ngoai ra hinh thizc bai toan 45 Cung 6 su dic biét do day la truong hop xdy ra dang thire cua bai toan ap
dung bat dang thire Bunyakovsky, Cac ban cé thé gidi tirong tw theo loi giai 2 bai toan So 43. Phuong phap
dat an phy trong loi giai 3 cac bai toan 44 va 45 thuong xudt hién trong cdc ky thi tuyén sinh dai hoc mén
Toan nhitng ndam gan ddy, cu thé la Pé thi tuyén sinh Pai hoc khoi A nam 2010 mdn Toan chinh thite va Pé
thi tuyén sinh Pai hoc khéi B nam 2012 mon Toan chinh thiic. Vé dang todn ndy, tac gia chi xin nhdc lai,
hién tai da dwoc trinh bay cdn ké tai Ly thuyét dat an phu cdc phan 2 va 3.
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2—X+J§

Bai toan 46. Giai bat phuong trinh <1 (xel).
2(x* ~5x+9) -

Loi gidi 1.
x>0
Diéu kién {X>-5x+9>0 < x>0.

2(x2—5x+9)¢1

Nhanxetrang 1/ X —5X+9 2x° ~10x+17 >0,Vxell .
,/ x —5x+9 +1

Bat phuong trinh d4 cho twong dwong voi

2—X+\/;£1/2(X2—5X+9)—1C>3—X+\/;£1/2(X2—5X+9) <:>3—x+\/;£\/2(x2—6x+9+x).

Pit 3—x=a;v/x =b (b>0)ta thu dugc a+b§1/2(a2 +b?) (1)

Chiy rang Vaell;bell taco
(a-b)’ 20 2ab<a’ +b* < a’ +2ab+b’ <2(a’ +b?)

& (a+b)’ éz(az+b2):>a+b£|a+b|£1/2(a2+b2)

Do d6 (1) nghiém dung voi Vaell ;b > 0. Két luan nghiém cua bat phwong trinh 1 x>0.

Loi gidi 2.
Didu kién x20;x2—5x+920;2(x2—5x+9)¢1c> x>0,

2
Nhan xét 2(x2 —5x+9)—1=2x2 —10x+17:2(x—gj +%>0VX€D :1/2(x2—5x+9)—1>0.

Bat phuong trinh d4 cho twong dwong voi

2—x+«/§§1/2(x2—5x+9)—1©3—x+\/;£,/2(x2—5x+9) (1)
X 1 X T , . . 3 9
D& thdy (1) thoa mdn vé6i x =0 . Xét truong hop x > 0ta co (1)@7—&+1s 2| x-5+=
X X

Dati—&:t:>9+x=t2+6tathuduqc
Jx X
t<-1 t<-1
5 t<-1
t+1< 2(t +1)© t>-1 o [tz2-1 & ‘s l@teD.
P+2t+41<2t242 | [(t-1)" >0

Vay bét phuong trinh d4 cho ¢6 nghiém x > 0.

Nhdn xét.
Xin nhdc lgi hai dang tong qudt dong béc hai va dang dong bdc ba nhw cdc bai todn trirde

af ?(x)+bf (x)g(x)+cg?(x)=0; af *(x)+bf?(x)g(x)+cf (x)g*(x)+dg®(x)=0.
Ap dung cho dang tong qudt chira can: af +bg C\/df +eg )

Cé&c ban thuc hién binh phuong hai vé kem theo diéu kzen dé quy vé dang phuong trinh déng bdc bdc hai co hinh

thuze 10 rang hon.
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Bai toan 47. Giai bt phuong trinh Jx-2 > 1 (xel).
6(x2—2x+4)—2x 2
Loi gidi 1.
x>0
Diéu kién { x? —2x+4>0 & x>0

6(x2 —2x+4) # 2X

x —2x+4) 4x° 2(x-3) +
Nhan xét X>0:>1/6 2X+4 =
,/ x? —2x+4 +2X ,/ x? —2x+4 +2x
Bat phuong trinh d4 cho twong dwong voi

2(Vx=2)2 \[6(x* —2x+4) ~2x = 2x—4+2V/x > | [6(x* —2x+4) & 2(x=2)+24x 2 6(x—2)’ +12x

bat x—l:u;\/;:v thu duoc

u+v=>0 u+v=>0 u+v>0
2U+2v>+/6u® +12v? <

o o
4u% +8uv + 4v? > 6u® +12v? (u—2v)2§0 u=2v

2
U=2V — 2= — =
Su=2v(u20v=0)= =15 2 Z&Q (\/7 1) 3(:»\/;:\/5+1<:>x=4+2\/§
u=0 X2 X>2

Két luan bat phuong trinh dé cho c6 nghiém duy nhét x =4+ 2+/3.
Loi gidi 2.

x>0
Diéu kién {x? -2x+4>0 < x>0.

6(x2—2x+4)¢2x

Nhan xét x 20> \[6(x ~2x-+4) =432 +2(x~3)" +6 > VAx? =2|x| =2x = [6(x* ~2x+4) - 2x > 0.

Bat phuong trinh d4 cho twong dwong voi

2(«/;—2)2,/6(%—2x+4)—2xc>2x—4+2\/;2,/6(x2—2x+4) (1).

Xét x = 0 khdng thoa mén bat phwong trinh (1).

Xét truong hop x > 0ta co (1)©2(\/§—%j+2z /6(x—2+fJ (2).
X X

bat \/_—i=t:>t2 =x+£—4; (2) tré thanh
X

Jx
24220 t>-1 t=-1
2t+2>,/6(t*+2 =2
* m©{4tz+8t+426t2+12®{2(t—2)2<0®{(t_2)2:0{:}

t>0 X>2 X>2
= & 4 & o x=4+23

t? =4 x+;—4=4 x* —8x+4=0

So sanh diéu kién ta thu duge nghiém X =4+ 2+/3.
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Bai todn 48. Giai phuong trinh x—1+/X =+ 7x2 —17x+7 (xel).
Léi gidi.
Diéu kién x>0;7x?-17x+7>0.

Phuong trinh d& cho tuong duong vaéi X—1++/x = \/7(x2 —2x+1)—3x .bat x-1= uvx =v (v > 0) ta thu duoc

u+v>0 {u+v20 {u+v20

W -w-27=0" (u-v)(3u+2v)=0

U+v=+7u0*-3v* , , , ,
Uus+2uv+v-=7u°—-3v

Xét hai truong hop xay ra

u+v>0 [u>0v>0 [x>1 x>1 3+45
° = = < ) & X= .
u=v u=v x—1=+x [X*-3x+1=0 2
U+v>0 u<O;v=0 0<x<1 11-2410
= P SO X=—
3u+2v=0 =~ |2Jx=3-3x  [4x=9x"-18x+9 9
So sénh didu kién ta c6 nghiém S ={11_S*/1_0 ; 3+2*/§}.

Bai todn 49. Giai bat phuong trinh 2(2—x) > Vx +v/4x* -19x+16  (xell).
Léi gidi.

OSXS]-Q_T v105

x>0

Diéu kién =
i {4x2 —-19x+16>0 X>19+\/105

8
Bat phuong trinh bién d6i vé (2 X \/;>w/4 X— 2 ~3x.Dit x—2=a;/x = b 0 ta thu duoc

2a b
> > 2a-b>0 2a-b>0
2a-b>+4a° -3h° < , , , , &
4a° —4ab+b”>4a”-3b b a >0
b>a
Xét hai truong hop
{Zazb 2x++/x < 4
. = < x=0.
2a>h 2X+\/;—4§0 2X+\/;_4§0 Ogﬁgm_l 17_@
& & & 4 l<x<——.
b>a Ix>2-x (&—1)(\/;+2)20 «>1 8

Két hop diu kién ta c6 nghiém S ={0} u{l;%} ,
Nhdn xét.

Pé fim cac hé sé dan phu trong can thirc cac ban nén sur dung dong nhat thirc nhuw cac bai toan trude. Trong
trueong hop bdt phwong tAinh, cdn cé nhdn xét, danh gid, ldp ludn dé giam bot mot sé trwong hop, thanh thir néu
khong thi loi gidi sé rieom ra, ton kém thoi gian, cong sirc. Ngoai ra cac ban can fim ‘dié‘u kién va két hop nghiém
chinh xéc, bai nghiém théng thuong 1a mét khodng, doan hodc hop cdc khodng va diém, thao tac thir nghiém t6 ta
kha kh6 khdn, do dé rat dé dan dén sai lam va ngé nhdn.
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Bai toan 50. Giai phuong trinh 6 =3x++/x +23x* -14x+12  (xell).
Loi gidi.

x>0

3x* -14x+12>0

Phuong trinh d& cho tuong duong vaéi

3(2-x)~v/x =2,[3(x* ~4x+4)-2x & 3(2-x) - X = 2,/3(2- X" ~ 2x

Pit 2—-x=u:/X =V (v>0)thu dugc

bicu ki¢n {

> > 3u-v=>0
u—v=243u°-2v° < X X X )
9u° —-6uv+v:  =12u° —-8v
3u-v=>0
3u—-v=>0 u-v=>0
= 2uv-3v2=0" (u- )(u+3v):0c> =y
ut+ u=-3v
= x=1.

u=v u=v x+2) 0

{3u—v20 {uzo;vzo 0<x<2 {0<X<2
. =N

0

0

u=-3v u=-3v u=-3v
Két hop diéu kién ta thu duoc nghiém x =1.

X+Vx*+2x-3

Jax? —2x+3

3u-v=0 -10v>0 v<0 x=0
J { S { S { { { (Hé vo nghiém).
X=

Bai toan 51. Giai phuong trinh 1= (xel).

Loi gidi.

Ax* —2x+3>0 X<-3
Phuong trinh da cho tuong duong v&i X ++/X* +2x—3 = \/5x2 —(x2 + 2x—3) .

bat Vx®+2x-3 =y (y=0)tathu dugc

X+Yy= 5x2—y2®{

L. [x¥*+2x-3=0 x>1
bicu kién &

X+y=>0

X2 +y° +2xy =5x* —y?

X+y=0 X+Yy>0 X+y=0
Q{ZXZ‘XV‘VZZOQ{(X—V)(ZHWOQ Ex_+yy=0
X+y>0 x>0 x>0 3
RS
X+y>0 X<0 X <0 -
. {2x+y=0©{_zxzm©{3)(z_2X+3:0(Hevonghlem),

D6i chiéu didu kién, két luan nghiém S = {g} :
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Bai toan 52. Giai bat phuong trinh 2x—1—+/x < \/2(4x2 —3x+1)  (xel).
Léi gidi ,
bicu kién x > 0. Bat phuong trinh da cho tuong duong vdi

2x—1-+/x < \/2(4x2 —4x+1)+2x < 2x—1-x <\2(2x-1) +2x (1)
Pit 2x-1=a;vx =b (b>0) thu dugc

a<b a<b )
a-b<+2a’+2b* < | [a=b o [azb @Eib
a’-2ab+b?<2a®+2b* ||(a+b)’20 -

Vay bit phuong trinh d& cho nghiém dung véi moi x thudc tap xac dinh, tic 1a S = [0; +oo) .

Bai toan 53. Giai bat phuong trinh X —3x + 2 <+/x% + 7x+ 4 (xel).
Loi gid.
biéu kién x>0.

Bat phuong trinh d& cho twong duong véi X +2—3vX </X° +4X+ 443X < x+2—3\/;£w/(x+2)2+3x.
bat x+2:a;\/§:b (a>0;b20)tathuduqc

a<3b a<3b
a-3b<+a’+3p* <| [a=3b <l [a>3b
a’—6ab+9b” <a’+3b’ b(a—b)>0

Xét céac truong hop
° a<3b<:>X—3\/;+2<0<:>(\/;—1)(\/;—2)<0©1<\/;<2<:>1<X<4.

a=>3b x—3\/§+220
° = <= x=0.
a>3b Xx—3/x+2>0 |[Jx>2 [x>4
° Py < =
a-b20 |x—x+2>0 Jx<1 o [x=1

Két hop diéu kién ta c6 nghiém x>0.

Bai toan 54. Giai bat phuong trinh 2x—1—+/X <v4x> = 7x+1 (xel).

Léi gidi.
X27+\/@
Didu kién {XZO 8
1cu
. - . B
4x* —7x+1>0 v J33
8
Bat phuong trinh d& cho tuong duong véi 2X—1— X <+/4x% —4x+1+3x < 2x-1-+/x 31/(2x—1)2 +3x.
a<b a<b
Pit 2x—1=a;v/x =b (b>0)thu dugc a~b<+a?+3b> | [a=b < |[azb
a’—2ab+b* <a’+3p? b(a+b)=0
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Xét hai truong hop
= a<b<:>2x—«/;—1<0©(\/;—1)(2«/;+1)<0<:>x/;<1<:>x<1.
azb (Nghiém du i moi X thudc tap xac dinh)
] i o X thu .
b(a+b)20 ghiém dung vo1 mot Oc tap xac di
X27+\/§
Két luan bit phuong trinh d cho ¢6 nghiém 8
0§x§7_é/ﬁ

Bai todn 55. Giai bat phuong trinh x+1-vx-2<vx*+5  (xell).
Loi gidi.
biéu kién x>2.

2
Nhan xét X +1-+/x—-2 = XT+X+3 >0Vx>2.

X+1+/Xx=-2

Bat phuong trinh d4 cho twong dwong voi
x2+2x+1+x—2—2(x+1)\/x—2 < x? +5 < 3x—6<2(x+1)vx-2

X=2 X=2
o o o
3Vx—2<2(x+1) 4x* —x+22>0

Bét phuong trinh da cho c6 nghiém S = {2} .

Bai todn 56. Giai bat phuong trinh 2x+2<+/x-1+v3x* +4x+5  (xell).
L(‘):igidll
biéu kién x>1.

2
Nhan xét 2x+2—x/x—1:x+(\/x—1—%J +%>0 vx>1.
Bat phuong trinh d4 cho twong dwong voi
2x+2—\/x—1§\/3x2+4x+5©4x2+8x+4+x—1—4(x+1)\/x—1£3x2+4x+5
<:>x2+5x—2—4(x+1)\/x—1§0©xz+2x+1—4(x+1)\/x—1+3(x—1)s0

Vx-1 x-1

& (x+1) —4(x+1)Vx-1+3(x-1)<0 = 1-4. + 3. <0
(1) ~4(x VT 3(x-) T
bat X_1=t(t20)tacé1—4t+3t2£0c>(t—1)(3t—1)£0c>1£tSl@lé“X_lgl
X+1 3 3 x+1
& 2<x<L5,

IX-1<x+1 X—1<x*+2x+1 X2+Xx+2>0
o o o
3WX=1>x+1 9Xx—-9>x?+2x+1 X2 —7x+10<0
Két hop diéu kién ta thu duge nghiém S =[2;5].

Bai toan 57. Giai bt phuong trinh x+1—2/2x-1<~/2x* +12x-2 (xel).
Léi gidi.
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Piéu kién X z% .
Bat phuong trinh d4 cho twong dwong voi
X+1-22x-1< \/2(x2 +2X +1)+4(2x—1) S X+1-242x-1< \/2(x+1)2 +4(2x-1)

bat x+1=u;+/2x-1=v (u>0;v>0) ta thu dugc

u-2v<0 u<?2v u<2v

u<2v
U—2v<yJ2uP +4v° < | [u-2v=>0 S| u=2v S| uz2v @{ <
2 2 2 2 2 UZZV
u? —4uv+4v° <2u° +4v u®+4uv=>0 u(u+4v)=0
Vay bét phuong trinh d4 cho c6 nghiém x 2%.
Bai todn 58. Giai bat phuong trinh 2(x+1)<3Vx-1+v4x’*+9x+3  (xel).
Lo gidi 1.
bicu kién x>1.
Phuong trinh dé cho tuong duong 2(x+1)—-3vx-1< \/4(x2 + 2x+1) +x-1 (1)
bat x+1=a;vx-1=b (a>0;b>0)taco
2a<3b 2a<3b
(1) < 2a-3b<+4a’ +b* < | [2a>3b | [2a>3b
4a’ -12ab+9b® < 4a* +b? b(2b-3a)<0
Xét cac truong hop xay ra sau
n 2a<3 S 2X+2<3X-1 < 4x2 +8X+4<9Ix-9 <= 4x* —x+13<0 (VO nghiém).
2a>3b 2X+223Ux-1
- = < x=1.
{2a23b 2X+22>3Jx-1 4X* +8x+4>9x-9 4x*—x+13>0
- = & & & xell .
2b<3a 3x+3>2/x-1 Ox*+18x+9>4x—-4 9x* +14x+13>0
Két hop diéu kién ta thu dugc nghiém x >1.
Lo gidi 2.
bicu kién x>1.
Phuong trinh dé cho tuong duong 2(x+1)—-3vx-1< \/4(x2 + 2x+1) +x-1 (1)
4x* —x+13
Nhan xét 2(Xx+1)-3Vx—-1= >0 vx2>1.
(x+1) 2(x+1)+3Vx-1
bat x+1=a;+v/x—1=b (a>0;b>0;2a> 3b) thi (1) trs thanh
b=0
(1) < 2a-3b<+4a’ +b’ < 4a’ —12ab+9b* <4a’+b* < b(2b-3a)<0 < {3a> "

Xét cac kha nang

> b=0c+/x-1=0c x=1.

> Trudng hop 3a > 2b hién nhién do 3a >2a>3b>2b.
Két hop diéu kién ta thu dugc nghiém S =[1;+0).
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Bai toan 59. Giai bat phuong trinh v/x* + X +1+ x> 24/x* +3x+3 (xel).
Lo gidi.

biéu kién x el .

Bat phuong trinh d4 cho twong duong véi vx* + X +1+ x> 2\/3(x2 +X +1) — 2%

bat Vx*+x+1=y (y>0) taco

y+x>0 X+y=>0 X+y=>0
= = =N
Yo+ X2 +2xy > 12y —8x° Ox®+2xy —11y? >0  |(x—y)(9x+1ly)=0

Y+ X > 2,/3y? - 2x°

Xét hai truong hop
X+y=>0 2x>0
o X—y>20 <<<ix2y < x20.

9x+11y >0 9x+11y >0
X+y>0 X+y>0 VXP+X+1> X
< [N a1 [Z w1 VX2 x+1>-x _ |x+120
o X—Y<0 SIXSAUX +X+1WX +x+12x & = < -1<x<0.

x<0
Ox+11ly<0 |20x<0 X <0 x<0

Két hop hai truong hop va diéu kién ta thu dugc nghiém x > —1.

Bai toan 60. Giai phuwong trinh /x* +X -2+ X =2 ++/4x* —x -2 (xel).
Léi gidi,

X +x—-2>0
4x* —x-220
Phuong trinh d& cho tuong duong véi

\/x2+x—2+x—2=\/3(x2+x—2)+(x2—4x+4) =N x2+x—2+x—2:\/3(x2+x—2)+(x—2)2
bat Vx®+x-2=u;x-2=Vv (u20), khi dé

! . X2
Dléuklén{ ©X2+X—220c>{ -

PR u+v=0 u+v=0
() eutv=v3u"+v’ &1 , , ,&
u?+2uv+v? =3u’+v u(u-v)=0
Xét hai truong hop
VX2P+x=2+x-2>0
U+v=0 |x*+x-2+x-22>0 o
= <Sax=1 (Hé v6 nghiém).
u=0 X*+x-2=0
X=-2
{u+v20 {uzo;vzo {X>2
n = o
X>2 X22 e e,
= € von 1€m
X2+ X-2=%X*—4x+4 6 £

Vay phuong trinh da cho vo nghiém.
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Bai ton 61. Giai phwong trinh 2vx* +3x+3+X+1=v9x*+23x+19  (xel).
Léi gidi 1.

biéu kién x el .

Phuong trinh d& cho tuong duong vaéi

2% +3x+3+x+1=\/5(x2 +3x+3)+4(X* +2x+1) <> 2% +3x+3+x+1=\/5(x2 +3x+3)+4(x+1)’

bat Vx®+3x+3 =a;x+1=b (a>0)ta thu dugc phuong trinh

2a+b>0
> > 2a+b>0 2a+b>0
2a+b=+5a+4b° , , , , &9, , <<la=b
4a” +4ab+b° =5a° +4b a‘—4ab+3b“ =0
a=3b
Xét hai truong hop
., |2a+b>0 a>0;b>0 X>-1 x>-1 .
X & S X o (Hé v6 nghiém).
a=b a=b X 4+3X+3=x"+2x+1 X=-2
. [2a+b>0 (a>0;b>0 [x=-1 x> -1 J33-15
<> = 98, ) = , &S X=—T"T",
a=3b a=3b X +3x+3:9(x +2x+1) 8x“+15x+6=0 16
So sanh diéu kién ta thu duogc nghiém S = {%} :

Loi gidi 2.
biéu kién x el . .
Nhan xét x = —1khong thoa man phuong trinh ban dau. Xét truong hgp x = —1, phuong trinh trd thanh

2 5 2 3 3
2 T3 4w (28 8] (1) o 2 VXIS J(_U

X+1 (x+1)

NG 2t+1>0 2t+1>0 t=1
bat M:ttathu dugc 2t +1=+/5t*+4 <:>{ { {

2 2 1,2 _ < _
X+1 4t +4t+1=5t"+4 t°-4t+3=0 t=3

x>-1 x>-1
> t:1<:>\/x2+3x+3:x+1c>{ @{ ) (Hé vo nghiém).

X2 +3x+3=%x>+2x+1 X=—

x>—1 x>-1 J33-15
> t=3aVxX*+3x+3=3(x+1) = o S X=— =
(x+1) {x2+3x+3:9(x2+2x+1) {8x2+15x+6=0 16

So sanh diéu kién ta thu duogc nghiém S = {%} :

Bai toan 62. Gii phuong trinh v1—x? +1—2x = 2y/14x? ~12x+1 (xel).
Loi giii.

-1<x<1

4x* —12x+1>0

Phuong trinh d& cho tuong duong véi

V1-%* +1-2x= 2\/3(4x2 —4x+1)=2(1-%*) & V1-X* +1-2x = 2\/3(1— 2x)" -2(1-x)

bicu kién {

bat v1-x* =a;1-2x=b (ax0)taco

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM www.DeThiThuDaiHoc.com 2. D, E,F; Quix poAN BO BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) www.MATHVN.com 47

a+b>0 a+b>0
a+b=2\/3a2—2b2©{ {

=
a’ +2ab+b? =12a% —8b? 11a® - 2ab-9b* =0

a4b>0 a+b>0
{a+b20 b_ a=b
= Sqla=
a-bh)(11la+9b)=0 >
( )( ) Lla+9b=0 arb=0
11a+9b =0
Xét hai truong hop xay ra
a+b>0 a>0b>0 —1§x§E —1§x§E
b = b = 2 = 2 < x=0
a= 4= 1-x*=4x? —4x+1  |x(5x-4)=0
a>0 azo a=0 az0 Lx?=0
0 ja+b>0 o{-=a=20 <«{a<0 :{b_oc{l_; _O(Hévénghiém).
= — X:
11a+9 =0 112+ 9b =0 11a+9b=0

Vay phuong trinh d4 cho ¢6 nghiém duy nhat x=0.

Bai toan 63. Giai phuong trinh x2 +2v/x2 -1 = 3v3x* — 2x* + 2 (xel).
Léi gidi.
Diéu kién |x|>1.
Phuong trinh dé cho bién ddi vé x* +2v/x* ~1=3,/3x* ~2(x* -1}
bat x* =a;vx*—1=b (a21b>0)ta thu dugc
{aszzo {azl;bzo {a21;b20

N N
a+2b=3\3a2-2b?  |a’+4ab+4b’=9(3a’-2b%) " |13a>-2ab-11b*=0
{aszzo

=
(a—b)(13a+11b)=0
Vay phuong trinh da cho vo nghiém.

Bai toan 64. Giai phuong trinh /X% + X —6 +~/x = v3x? + 4x—18 (xel).

Loi gidi 1.

sSa=box’=yx*-1< x* —x*+1=0 (V06 nghiém).

X*+x-62>0
Diéu kién < x>0 S X22.
3x* +4x-18>0
Phuong trinh d4 cho quy vé x/x2+x—6+\/;=\/3(x2+x—6)+x.
Dit VX2 +Xx—6 =Ux =V (u=0;v>0)thu duge
u=>0;v>0 {uzo;v>0 u=>0;v>0 {u:O
= =
U+v=+v3u?+v? u(u-v)=0

* U=0=Xx"+x-6=0<(x+3)(x-2)=0<=xe{-3;2}.

=
u?+2uv+v? =3u® +v2 u=v
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s Uu=ve X+ x-6=x < X2—6=0<:>X€{—\/€;\/6}.
Dbi chiéu diéu kién, két luan nghi¢m S = {2; J6 } ,
Loi gidi 2.

L X2 +Xx-6>0:x>0
biéu kién S X>2.
3x*+4x-18>0

Phu:ongtrlnhdachotu:orngduongvm,/ ThX- 6 ,/3X +4x-18 ,/ ——+1+1 3( ——+1j +1
0
1

/ t
bat x—§+1—t( >0)thu duge t+1=v3’ +1 o t* +2t+1=3" +1 = t(t-1)= {
X

t

X=2

> t:0c>x2+x=6©{
X=-3

> t=1©x—§=0®x2=6©x=\@vx=—\/6.
X

Quan sat didu kién, két luan nghiém S = {2; J6 } .

Bai toan 65. Giai phuong trinh v'x + 2v/X% + X — 2 = V5x° +9x 10 (xel).
Léi gidi 1.
L x>0
biéu kién ) < x>l
X“+x-220

Phuong trinh d& cho tuong dwong véi VX + 24/X% +X -2 = \/S(XZ +X— 2) +4x
Pit Vx =ajVx +x-2=b (a>0;b>0)ta quy vé
— 2 2 2 2: 2 2 a a_b :0
{a+2b J5a? +4b @{a +4ab+4b® =5a% + 4b @{ (a-b)=0_ _

a>0:b>0 a>0b>0 a>0b>0
2 _ 2 _
@{x_x + X 2©{x 2<:>x:\/§

x>1 x>1
Vay phuong trinh & cho 6 nghiem duy nhét $ = {V/2}.
Loi gidi 2.
L x>0
biéu kién ) < x>l
X“+Xx-22>20

2 _ 2 _
Bién d6i vé dang «/§+2\/x2+x—2:\/5(x2+x—2)+4x<:>1+2\/x X 2=\/5.X tX22 4

X
X +x=2
bit 1/— t (t>0)ta thu dugc
X

t=0
1+2t:\/5t2+4c>4t2+4t+1:5t2+4©t(t—1)=0<:{ S>t=1e X =2:>X€{—\/§;\/§}-

Quan sét va két hop diéu kién, suy ra phuong trinh d4 cho c6 nghiém duy nhat S = {\/E } .
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Bai toan 66. Giai bt phuong trinh

Loi gidi.
. X>0
biéu kién

Nhan xét 3—+/3x* —14x+27 = 3—\/3[

Bat phuong trinh d4 cho twong dwong voi

6— X+ 24X >3-3x2 —14x + 27 <:>3—x+2\/;2\/3(x2—6x+9)+4x

bit 3—x:u;2«/§=v(v20)tacé (1) e u+v=3u*+v° @{

6—x+2\/§

3—+/3x*—14x+27 %0

Xét cac kha nang xay ra

u+v=>0
° u=0
u<v

u+v=>0
° u<o
u=v

=

=

3-x+2Jx>0
3-x2>0
3—x§2J§
3-x+2/x>0
3-x<0

3—x22\/;

=

=

2
x—zj +gs3—
3 3

x—2/x-3<0
X<3
X+2Jx =320
x—2/x-3<0
X>3
X+24x-3<0

Vay bat phuong trinh d cho ¢ nghiém S =[1;3].

Bai toan 67. Giai bat phuong trinh

Loi gidi.
Diéu kién x>0.

1+\/§

X+Vx2 +x+1

<1

>1
3-+/3x2 14X +27

=

=

(XGD).

\/§<0.
3

(1)
u+v=>0 u+v=>0
2=
u®+v+2uv>3u’ +v?  |u(u-v)<0

Jx <3

X<3 <1<x<L3.
Jx>1
Jx <3

Xx>3

Jx <1

(Hé v6 nghiém).

(XGD).

Bat phuong trinh d4 cho twong duong véi 1++/x < X+ VX% + x+1 & L1-x++/x </(1- x)2 +3X.

u+v=>0
u+v<0 u+v<0 {v=0
Détl—x:u;\/;=v(v20)th‘|u+VS u?+3v: < | [u+v=0 <l [u+v>20 < lu+v<0
{u2+3v22u2+2uv+v2 {v(v—u)zo u+v>0
e
Xét cac truong hop )
u+v=>0 1-x++/x>0
. & < x=0.
{V=0 {J_zo

X‘J§‘1>0¢>J§21+J§¢>x23+J§_
x>0 2 2

1-x++/x2>0 X—+vX-1<0 —
<:>{ \/_ <:>{ \/_ <:>\/§£\/g 1©0§x§

= u+v<0c>{

u+v=>0
| ]
v>Uu

3-5
1-x>/x X+/Xx-1<0 2 2
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3”%0}.

2

Két hop tit ca cac truong hop ta c6 nghiém S = { 3 2\/_} {

Bai toan 68. Giai bat phuong trinh VX —1++/x% + x+5 <~/2x2 + 4x+8 (xel).
Lo gidi 1.

biéu kién x>1.

Bat phuong trinh d4 cho twong duong véi VX —1++v/x?* +x+5 < \/2(x—1)+ 2(x2 + x+5) :

bat Vx-1=a;vx*+x+5=b (a20;b>0)ta dugc
a+b<+2a’+2b? < a®+2ab+b* <22’ +2b* < (a—b)’ >0 (Hing bt ding thirc).
Vay bét phuong trinh nghiém ding véi moi gia tri x thudc tap xac dinh, tic1a S = [1;+00).

Loi gidi 2.
bicu kién x>1.
Bat phuong trinh d& cho tuong duong véi

Jx—1+% +x+5<\/2 x—1)+2(x* +x+5) = 1<\/
NG +x+5 x? +x+5
Détﬂ/)(zx—;lszt (t>0)tathu duge t+1<V22 +2 &2+ 2t41< 22 +2 = (1-1)° >0 ()
+ X+

Nhan théy (*) nghiém dung v&i moi gia tri thuc t nén suy ra tap nghiém S = [l; +oo) .

Loi gidi 3.
bicu kién x>1.
Bat phuong trinh d& cho tuong duong véi

X—1+x +x+5+2\/(x—1)(x2+x+5) <2X° +4x+8 <= 2\/(x—1)(x2+x+5) <xX*+2x+4 (1)

Va>0;b>0: (\/5—\5)2 20c>2@£a+b:>2\/(x—l)(x2+x+5)s(x—l)(x2+x+5):x2+2x+4
Do d6 (1) nghiém dung v6i moi x>1. Két ludn S = [1;+00).

Loi gidi 4.

Diéu kign x>1.

Ap dung bat dang thirc Bunyakovsky ta co

(\/x—1+\/x2 +x+5)2 =(1.\/x—1+1.\/x2 +x+5)2 < (2 +22)(x—14+x2 + x+5) = 2x* + 4x+8
—1+x/x2+x+5§‘\/x—1+\/x2+x+5‘£\/2x2+4x+8

Nhu vay bét phuong trinh da cho hién nhién diung voi moi gia tri X thudc tap xac dinh.
Két luan tap hop nghiém S =1, +00) .

Bai toan 69. Giai bit phuong trinh v4x+1++/x* —2x > /2 (1+x) (xel).

Loi gidi.
N 4x+1>0 _lgxgo
bicu kién 5 >0<:> 4
x(x-2)2 X>2

Bat phuong trinh d4 cho twong dwong voi
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Vax+14+xE = 2x 22 [x+1 & Vax+1+/x2 = 2x > 2(x+1)°
& VAXFL+X - 2x 2 \[2(x - 2x) +2(4x+1) (1)
bat vda+l=a;vx’—2x =b (a=0;b>0)tacod

(1) = a+b>,[2(a’+b’) o a’ +2ab+b’ > 2(a’ +b’) < (a-b) <0 a-b=0

SAx+1=xX*-2x = X’ -6x-1=0<= x6{3—m;3+@}
Két hop didu kién ta thu duoc nghiém S = {3—J1_0 3+ JE}

Loi gidi 2.
N 4x+1>0 _lgxgo
bicu kién 5 >0® 4
x(x-2)2 X>2

Nhan xét bat phuong trinh khong thoa man véi x = 1 .
4
Ngoai truong hop trén ta c6 v4x+1 > 0, bt phuong trinh d4 cho tuong duong véi

VAX+1+/X% = 2x 2\/§|x+]4©mh/xz—2x21/2(x+1)2
2 2
< VAX+1+X = 2x 2\/2(x2—2x)+2(4x+1)©1+\/x —2X >\/2 X—2x 5

4x+1 \ 7 4x+1
2_
Dét,/x 2X:t(t20)thuduqc
4x+1

1+t220 12 o P12t 4222042 & (1-1) <0 t=1
C>4X+1=X2—2XC>X2—6X—1=0<:,>X€{3—\/1_0;3+\/E}.

K&t hop didu kién ta thu duoc nghiém S = {3 ~/10;3++/10 } .

Loi gidi 3.
N 4x+1>0 _lgxgo
bicu kién 5 >0<:> 4
x(x-2)2 X>2

Ap dung bit dang thirc Bunyakovsky ta co

(»\/4x+1+\/x2 —2x)2 S(l2 +12)(4x+1+ x? —2x): 2(x2 +2x+1): 2(x+1)2
=>‘\/4X+1+\/X2 —ZX‘S\/§|X+1|:>\/4X+1+\/X2 —2X S\/§|x+]4 (Wz-%} (*)

Bat phuong trinh d4 cho c6 nghiém khi (*) xay ra ddu dang thic
- Vax+1 _ VXZ = 2x
1 1
Quan sat diéu kién ta thu duge nghiém S = {3 —\/1_0 13+ \/E } .

IS 4x+1=x2—2x<:>x2—6x—1=0©x6{3—@;3+@}.

Bai toan 70. Giai phuong trinh v2x—1++x? +3x-1=/x* +9x 4 (xel).
Léi gidi,
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Diéu kién x > % .

Phuong trinh d4 cho tuong duwong véi v2x—1++/x> +3x—1 = \/3(2x—1)+ x> +3x-1.
bat v2x—-1=a;vx*+3x-1=b (a20;b > 0) ta thu dugc

a=0
a+b=+/3a’+b? < a?+2ab+b* =3a% +b? <:>a(a—b)=0<:{

a=>b
Xét hai truong hop

. a=0®2x—1=0c>x=%.

x=0
e a=bhoJV2x-1=VX*+3x-1<2Xx-1=x*+3x-1< x2+x:0<:{

X=-1

Déi chiéu didu kién ta c6 nghiém S = {%}

Bai toan 71. Giai phuong trinh 24/2x—3 +~/x* +3x— 4 = /x* +19x - 28 (xel).
Léi gidi 1.

Diéu kién x > g .

Phuong trinh da cho tuong duong v6i 2v2x—3++/x* +3x—4 = [8(2x~3)+ x* +3x—4 .
bat v2x-3 =a;Vx*+3x-4 =b (a=0;b> 0) thu dugc

a=0
2a+b=+/8a’+b? < 4a’ + 4ab+b? =8a® +b? <:>a(a—b)=0<:{

a=b

° a=0®x=§.
2

2

So sanh diéu kién ta thu duogc nghiém S = {g} :

Loi gidi 2.
Diéu kién x > g .

Nhén xét X = g la mot nghiém ctia phwong trinh ban dau. Phuong trinh d cho twong dwong voi

2 _ 2 _
2\/2x—3+x/x2+3x—4:\/8(2x—3)+ x> +3x—-4 <:>2+\/—X x4 :\/8+—X 2+3X3 4
X_

2 —
Diat 1/%)(34=t(t20)tathuduqc 2+t=8+t> St +dt+4=t"+8t=1=x"+x=1 ().
X_

2X—-3

Phuong trinh (1) vé nghiém véi x 2% . So sanh diéu kién va két ludn nghiém S = {g}
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240X -2+ x2+x—7>

Bai toan 72. Giai bat phuong trinh
J10X? +9x+2 -7

1 (XED).
L(‘):igidll
biéu kién x> 2.

Nhan xét X >2=10x*+9X+2> 60 > 49 = V10x* +9x+2 > 7.
Bat phuong trinh d4 cho twong dwong voi

20X =2+ X2+ X =7 >J10x* +9x+2 -7

<:>2\/x—2+\/x2+x2\/10(x2+x)—(x—2)<:>2 x2—2 +1>,[10- XZ_Z
\ x2 +x \ X2 + X
X—2

Dit | 5— =t(t>0)ta thu duoc 2t+1>V10-t* < 4t* +4t+1>10-t* < 5t* +4t-9>0
X" +X

< (t-1)(5t+9)2 0 t2le >l x-22X+xox+2<0 (D)

X% + X
Bat phuong trinh (1) v nghiém. Do d6 bat phwong trinh d4 cho vo nghiém.
3V2x—1+~/X*+1-5 <1

2\5x% —2X+6 -5

Bai toan 73. Giai bat phuong trinh (xel).
Loi gidi.

x>

A1 a 1
Diéu kién 2 S X >,

24/5x% —2X+6 #5

Do d6 VX>%:>(2X—1)(10X+1)>0©10X2 —8x—1>0=>4(5x*~2x+6) > 25= 25x* ~2x+6 > 5.

Bat phuong trinh d4 cho twong dwong voi

3V2X—14+VX?+1-5<25x* —2x+6 -5 <> 3/2x—-1+/x* +1< 2\/5(x2 +1)—(2x—1).
bat v2x-1=v;vx*+1=u (u>0;v>0) ta thu dugc

U+3v<24/5u% —v? < u? +6uv+9v? < 4(5u2 —vz) = 19u? —6uv—13v2 >0

< (U-Vv)(1u+13v) 20 u2ve VX +12V2x-1 e X2 -2x+220 < x el

Két hop tat ca cac truong hop ta thu duoc nghiém S = (% +Ooj .

V3X -1+ 20X +X+3-6
>

J11x? +5x+35-6

Bai toan 74. Giai bat phuong trinh 1 (xel).
Léi gidi,
Piéu kién x > % .

Nhan xét 11x* +5X +35 > 36 = y/11x* +5x+35 -6 >0V > % . Bit phuong trinh d4 cho tuong duong véi

IX =14 2UX2 + X +3 =62 V11x2 +5X+35 —6 <> /3X—1 + 24/x% + X +3 2\/11(x2+x+3)—2(3x—1) .
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bat v3x-1=a;vx’+x+3=b (a=0;b> 0)ta thu dugc
a+2b>+/11b? —2a’ < a’+4ab+4b* >11b* - 2a® < 3a* +4ab-7b* <0
< (a-b)(3a+7h)<0=asbo VIX-1<VX +X+3 < X* —=2x+420 (*)

Bat phuong trinh (*) nghiém dting v&i moi gia tri x thudc tap xac dinh. Vay S = [%;4-00).

Bai toan 75. Giai bat phuong trinh v/x% + X +1+ 24/x% + 2x+3 <J9x* +13x +17 (xel).

Lo gidi

biéu kién x el] . Phuong trinh d& cho tuong duong vaoi
\/x2+x+1+2\/x2+2x+3§\/5(x2+x+1)+4(x2+2x+3)

bat Vx* +x+1=a;vx* +2x+3=b (a>0;b>1)ta thu dugc
a+2b<+5a’+4b’ < a’+4ab+b* <5a’ +4b* < a(a-b)=0

Sazbe X +x+12x2+2x+3< x<-2
Vay bit phuong trinh d cho c6 nghiém S = (—oo;—2] .

Bai toan 76. Giai bat phuong trinh v/x% + 2x—3 +vX* + X — 2 < \/4xX? + 6x—10 (xel).
Loi gidi 1.
x=>1
X<-3
Bat phuong trinh d4 cho twong dwong voi
VX 42X =3 +~/x + X2 <\/2(x2 +2x—3)+2(x2 +x—2)

bicu ki¢n {

Pt VX2 +2x—3=a:Vx2+x-2=b (a=0;b>0) ta thu dugc
a+b<+2a?+2b®> < a®+2ab+b? <2a®+2b? <:>(a—b)2 >0<a=#b

SV H2X=3 2+ X—-2 & X+ 2X—-3 £ X2+ X—2<> X %1

z U ) o x>1
Két hop dicu kién ta c6 nghi¢m
X<-3
Loi gidi 2.
S x>1
bicu kién
X<-3

Bét phuong trinh da cho tuong duong v&i /X2 +2X -3+ X% + X — 2 <\/2(x2 +2x—3)+2(x2 +x—2)
Ap dung bit dang thirc Bunyakovsky ta co
2
(\/x2 +2X—3++/X +x—2) S(l2 +12)(x2 +2X-3+ x2+x—2):2(2x2+3x—5)

= X2 +2x =3+ X2+ x—2 <J4x2 +6x-10 (1)
Bat phuong trinh d4 cho Ia truong hop (*) khong xay ra ding thirc

SV +2X—=3 2V +X-2 & X2 +2X—3# X2 +X—2 < X £1.
Két luan nghiém tuong ty 10 giai 1.

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM www.DeThiThuDaiHoc.com 2. D, E,F; Quix poAN BO BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) www.MATHVN.com

55

Lo gidi 3.
x=1

X<-3

Bét phuong trinh d& cho tuong duong véi J(x—1)(x+3) +/(x-1)(x+2) <,2(x-1)(2x+5)  (1).

Nhan xét x =1khong thoa mén (1).
» Xét truong hop x > 1thi

X+3+VX+2</2(2x+5) < 2x+5+2Vx* +5x+6 <4x+10

<:>2\/x2+5x+6<2x+5©4(x2+5x+6)<4x2+20x+25 (Hién nhién).
» Xét truong hop x <-3thi

(1) & - (x+3) +/-(x+2) < [-2(2x+5)
& —2X—54+2UX? +5x+6 < —4x—-10 < 24 x* +5x+ 6 < —2x -5 (2)

Bt phuong trinh (*) nghiém dting véi x <-3.

bicu ki¢n {

. . . x>1
K&t luan nghiém cua bat phuong trinh dé bai la { < 3
X < -

Bai toan 77. Giai bat phuong trinh v/x —3x ++/x? —=5x+4 <~/4x” 16X +8 (xel).
Loi gidi 1.
Xx=>4
x<0
Bat phuong trinh d4 cho twong dwong voi
x* —3x + x* —5x+4+2\/x(x—3)(x—1)(x—4) <4x* -16x+8 < 2\/x(x—3)(x—1)(x—4) <2x* -8x+4

bicu kién {

<:>(x2 —3x)+(x2 —5x+4)—2\/(x2 —3x)(x2 —5x+4) 20<:>(\/x2 —3x—\/x2—5x+4)2 >0 (*)

: 2 Xx=>4
Bat phuong trinh (*) hién nhién. Do d6 ta c6 nghiém { B
X=
Loi gidi 2.
X4

Diéu kién
Xx<0

Bét phuong trinh da cho tuong duong v&i /X2 —3X +~/x% —5x +4 < \/Z(XZ —3x)+2(x2 —5x+4)

bat Vx® —3x =u;vx* =5x+4 =v (u20;v20)tathu dugc u+v<+2u?+2v2 (1)
Vax0;b>0:(a-b)’ 20=2ab<a’+b’ = (a+b) <2(a’+b’)=a+b<,[2(a’+b’)

Do d6 (1) hién nhién. Vay ta c6 tap nghiém S = (—o0;0]U[4;+%).

Léi gidi 3.

X>4

x<0

Nhan xét x = 0thoa man bat phuong trinh d4 cho.
Ngoai truong hop trén, bat phuong trinh d& cho tuong duong voi

bicu ki¢n {
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2 2
V2 =3x + /%2 —5x + 4 s\/Z(xz—Sx)+2(x2 ~5x+4) <:>1+\/—X ;5);4 s\/2+2.—x X;f);;d'

x? —3x
2 ;

bat ,/% =t (t>0)tadugc 1+t <V2t* +2 & 2 +2t+1< 2t + 2 < (t-1)° > 0 (Hién nhién).
x? —3x

Vay bét phuong trinh d4 cho ¢6 nghiém x > 4v x<0.

Bai todn 78. Giai bat phuong trinh v/x* —x ++/x—2 <+/5x* —6x+2  (xell).

Loi gidi 1.
Pidu kién x>2.

Bat phuong trinh da cho twong duong véi vx* — X ++/x 2 S\/S(XZ—X)—(X—Z) c>1+\/ x2—2 é\/S— Xx2—2

X~ —X
X—2

X% — X

Pit

=t (t>0) ta thu dugc

1+t <512 & 2+ 20+1<5-t <> 2 +t—-2<0
< (t-1)(t+2)<0et<le x-2< X’ —x < X* +220 (Hién nhién).
Vy bét phuong trinh da cho c6 nghiém S =[2;+x).
Lo gidi 2. ,
biéu kién x > 2. Bat phuong trinh da cho tuong duong vdi
X2 =24+ 2UX% =3X* +2X <5X* —6X+2 <> VX3 =3x* +2X < 2X° —3x+ 2

S X3 -3x2 +2x<4x* +8x° +4—12x(x2 +1)+9x2

S AX 133 +20X% 14X+ 4> 0 < 4x* —14x3 + 20> —14x+4+ x>0 (*)
Nhan thiy

ax* —14%° + 20X* —14X + 4+ X2 0=2(x" = 2x+1)(2x* =3x+2) + X =2(x-1)" (2X* =3x+2)+ x> 0, Vx> 2.

Do d6 (*) nghiém diing véi x > 2. Két luan nghiém S =[2;+x).

Bai toan 79. Giai phuong trinh x++/x> + x2 =2 = /3x> + 4x2 -6 (xel).
Léi gidi,

X*+x*-2>0

3x*+4x*~6>0

Phuong trinh da cho tuong duong v&i X ++/x3 +x° -2 = \/3(x‘°’ +x°— 2) +x°

Diéu kién {

X+y=>0 X+y=>0
bat VX’ +x* -2 =y (y20)tathu dugc X+y= 3y2+x2©{ y { y

&
X2 +2xy + Yy =3y* +x° y(x-y)=0

{x+y20 {«/x3+x2—2+x20 {\/x3+x22+x>0
° = =

=0 3 2 o _ _ 2 = <
y x*+x*-2=0 (x=1)(x*+2x+2)=0

{x+y20 {x/x3+x22+x>0 {XZO ,
° = = C>X=\/§.

x=1.

X=Yy X=X +x* -2 X =2

Thir lai nghiém, két luan $ = {1,3/2}.
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Bai toan 80. Giai phuong trinh 4x =/x* +4x° —5+\/2(x3 +2x° —5) (xel).

Loi gidi.

x*+4x*-5>0

2x°+4x*-10>0

Phuong trinh da cho twong duong véi 2.2x —+/x® +4x* -5 = \/Z(XS +4x° —5)—4x2 (xel).

bat 2x=u;vx* +4x* =5 =v (v20) ta thu dugc

2u-v=>0 2u-v=>0
{5u2—4uv—v2 =0

Dicu ki¢n {

2Uu-v=+2V —Uu’ < , , ,
4u° —4uv +v- =2v° —-uU

2u>v

2u-v>0 {u:v
c>{(u—v)(5u+v)=0<:> 2u—-v>0
{5u+v=0

2u>v x>0
= { @{ ©x=§/§.

u=v 4x* = x> +4x* -5

2u-v>0 (7u=0 u>0;v>0 Loveo x=0 (V6 nghiém)
] & = Py =V=U& cm).

5u+v=0 5u+v=0 5u+v=0 I +4x2-5=0 gnis

Thir lai, vay phuong trinh d cho c6 nghiém S = {%}

Bai toan 81. Giai bit phuong trinh v/x + 2 +/x% + x— 2 < /3% + 4x — 4 (xel).
Loi gidi.

X+2>0 X>-2
Pidukign {X° +Xx-220 < {(x-1)(X*+x+2)20< x21.

3 +4x-4>0 |35 14x-4>0

Bat phuong trinh d4 cho twong duong véi /X +2 +vX* +x—2 2\/3(x3+x—2)+x+2
bat Vx+2 =a;vx’+x-2=b (a>0;b>0)ta thu dugc
a+b>+v3a’+b* < a’+2ab+b*>3a’+b* < a(a-b)<0<a<h

S x+2<x+x-2 X >4 x> ¥4
Két luan nghi¢m $ =[ ¥4;+c0).

Bai toan 82. Giai phuong trinh 2¢/2x—1+vX® +2x—7 =/3x> +18x — 27 (xel).
Léi gidi,
3x* +18x-27>0

Diéu kién {x > %

X} +2x-7>0
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Phuong trinh d& cho tuong duong vaéi
202X -1 44X +2x -7 :\/6(2x—1)+3(x3+2x—7).
bat v2x-1=a;vx’+2x-7 =b (a2 0;b>0) thu duoc
2a+b=+6a’+3b? < 4a’ +4ab+b* =6a> +3b> = 2(a—b) =0

sa=hbo2x-1=x3+2x-7< X =6 x=36

Thir lai thay gi tri ndy thoa man phuong trinh ban dau. Két luan nghiém S = {3/6 }

Bai toan 83. Giai bat phuong trinh
2N+ X+1 4+ X2 +X—3 </6X3 +9x° +9x—16 (xel).

Loi gidi.
(x—l)(x2 +2x+3)20
6x°+9x* +9x-16>0

= x>1.

X*+x+1>0
Diéu kién {X®+x2+x-3>0 @{

6x°+9x* +9x-16>0
Bat phuong trinh d4 cho twong dwong voi
2\/x2+x+1+x/x‘°’+x2+x—3§\/3(x2+x+1)+6(x3+x2+x—3)
bat VxX® +x+1=u;vx’ +x* +x-3=v (u>0;v20) ta thu dugc

2U+V<+/3u? +6V? < 4u? +4uv+Vv? <3u?+6v: < u®+4uv—-5v> <0

@(u—v)(u+5v)§0c>usv<:>\/x2+x+1s\/x3+x2+x—3

S +x+1<+ X2 +x-3 24 x> 4
Két hop didu kién ta thu duoc nghiém S = [%;+w).

Bai toan 84. Giai bat phuong trinh
2/%% = 2x +3y3%¢ + X? —2x—2 > /9xX’ + 25x* —~50x ~18 (xel).

Léi gidi,
x(x-2)=0 x(x-2)=0
Pidukign {3x°+ X7 —=2x-220 < (x-1)(3x° +4x+2)20 < x22.
9x° +25x° ~50x~18 | (gx® 1 25x> ~50x)~18 > 0
Bat phuong trinh d4 cho twong dwong voi
2\/x2—2x+3x/3x3+x2—2x—22\/16(x2—2x)+9(x3+x2—2x—2)

Pt VX2 —2x =a: 3% + X2 —2x—2 =b (a=0;b>0)ta thu dugc
2a+3b2+/16a” +9b* < 4a’ +12ab+9b* 216a° + 9’ < 12a(a—h)<0

X=0vx=2

a=0 [x*-2x=0 x(x-2)=0 N

= = = = 2
a<b X2 —2x<3x*+x*-2x-2 3x*>2 XZ?\’/;
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Bai toan 85. Giai phuong trinh
3V2x? +x =5} +13x% +4x-10 +4X* +3x2 +x-2  (xell).

Léi gidi,
2x*+x>0
Piéu kién { x*+3x* +x-22>0
5x* +13x* +4x—-10>0

Phuong trinh d4 cho tuong duong véi 3v2x% + X —+/x* +3x% + x— 2 =\/5(X3 +3%° +x—2)—(2x2 +x)
Pit V2 +x =a VX +3¢ +x-2 =b (a=0;b>0)taco
3a—b=+/5b*—-a’ = 9a’ —-6ab+b’ =5b*—-a’ < 5a° -3ab-2b° =0

a=b
< (a-b)(5a+2b)=0<
5a+2b=0
. a=bc>2x2+x=x3+3x2+x—2c>x3+x2—2:0<:>(x—1)(x2+2x+2)=0<:>x:l.
x=0
Sa+2b=0 [a=0 [2x*+x=0 1 L
. o o S X=—= (Hé vo nghiém).
a>0b>0 b=0 X*+3x2+x-2=0 2

x*+3x° +x-2=0
Thir lai thdy x =11a nghiém duy nhit ctua phwong trinh d4 cho.

2\/x2—4+\/x3+2x—3—4<
U +8x2 +2x—27 -4

Bai toan 86. Giai phuong trinh 1 (xel).

Loi gidi.
X2 >4 (x-2)(x+2)=0

Diéu kién {X* +2x-320 & {(x-1)(X* +x+3) 20 x2 2.
X*+8X° +2x=2720  |x*18x’+2x—-27>0

Nhan xét

X° +8X% +2x— 27 = X(X—2)(x+10) +22x— 27 > 22.3- 27 =17 = /X’ +8x* + 2x- 27 > /17 > 4.

Do d6 bét phuong trinh da cho tré thanh 24x% —4 +4/x3 +2x -3 < \/x?’ +2x-3+8(x* - 4)

Dit VX2 —4 =u:/x3+2x-3=v (u=0;v>0) tathu dugc
u=0
2U+V <+8U? +V? < 4u? +4uv +v? <8u? +V? ©4u(u—v)20<:{ y
u>v
Xét hai truong hop
X=2

X=-2
> UZVC>\/X2—4Z\/X3+2X—3<:>X3—X2+2X+120C>X(XZ—X+2)+1ZO *)

D& thay (*) nghiém dting véi moi x> 2.
So sanh va thir lai, két luan phuong trinh dé cho c6 tap nghiém S =[2;+00).

> u:0<:>x2=4©{
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Nhdn xét.

“Doi véi bai toan 83, trong thao téc nhdn xér va phan Idp lugn (*), cac ban THPT c6 thé ding kién thitc lién quan
den dao ham — tinh don diéu cua ham so cua chuwong trinh Giai tich 16p 12, ch(Q y rang c&c ham so lién quan
f(x)=x*+8x"+2x—-27;9(x) = x* = x* + 2x+1 déu dong bién trén mién D =[2;+x).

Bai toan 87. Giai bat phuong trinh v/x% + x—10 +~/x% + X% =2 < /4% + 3x* + X~ 16 (xeld).
Loi gidi.

W 1x-10>0 (x=2)(x*+2x+5)20
Diéu kién { x*+x* =220 & {(x-1) (X’ +2x*+2) 20 x22.

4C+3x"+x-1620  [4x*+3x2 +x-16>0

B4t phuong trinh da cho tuong duong véi v/x* + X —10 +4/x3 + x> =2 < \/3(x‘°’ +x° - 2)+ x*+x-10 (1)

Pit Vx* +x-10 =a VX +x2 -2 =b (a=0;b>0)thi
(1) a+b<y3b*+a’ < a’+2ab+b* <3b*+a’ < b(b-a)>0
S+ =22 +x-10 = X2 —x+8>0 (*)

Nhan thay (*) hién nhién. Do d6 béat phuong trinh d4 cho ¢ nghiém S = [2;+0).

Bai toan 88. Giai phuong trinh 2v/x% + X —2 = Vx* + 2x+ 2 +v/X° +5x +14 (xel).
Léi gidi.

X*+x-2>0
Didu kién {x* +2x+2>0 < x>1,

x®+5x+14>0

Phuong trinh d4 cho tuong duong véi 2vX% +x—2 — X%+ 2x+2 = \/4(x‘°’ +2X+ 2)—3(x‘°’ + x—2) (1)

Pit VX’ +x-2=ax*+2x+2 =b (a=0;b>0)thi (1) tr thanh

2a-b>0

2a_b 22l 307 2a-b>0 2a-b>0 0
a-b=+4a*-3p* < = <dla=
4a% —4ab +b? = 4a% — 3v? a(a-b)=0 L—b

v a=0o X +x-2=0e(x-1)(x +x+2)=0< x=1.

V oa=bo X Hx—2 =X 4242 X-2=2X+2> X =4,
So sénh va thur lai nghiém, két luan phuong trinh d& cho vd nghiém.

Bai toan 89. Giai bat phuong trinh

U +2x-3+2(x+1) <VBX° +4x3 +18x-11  (xell).

Loi gidi.

L. [¥*+2x-3>0

biéu kién o x>1.
5x° +4x* +18x-11>0

Bét phuong trinh da cho tuong duong véi vx° +2x -3 +2(x+1) < \/5(X3 +2x—3)+4(x2 + 2x+1)
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bit \/m=u;x+l=v (u=0;v>0) thu duoc
U+2v </BU2 +4v2 < % 4 4uv + 4vZ <502 + 42 < u(u-v)=0
> U=0=x*+2x-3=0<x=1.
> Ucve ICH2x-3> x4l X +2x—3> ¥ +2x+1 x?’—xz—420<:>(x—2)(x2+x+2)20<:>x22
Két luan nghiém S = {1} U[2;+).

Bai toan 90. Giai phwong trinh 23/x+1-3x-1=%x*-1 (xeD).
Léi gidi.
Diéu kién |x|>1.

Nhan xét phuong trinh d@ cho khéng cé nghiém x =1.
2
Phuong trinh 4 cho twong duong voi 2§(x+1)" —§/(x-1)" =X’ -1 26/[" f) ~1= e/X—f
X— X—
t=1

bat 6/§+1 =t (t>0)tathu dugc 2t* -1=t < (t-1)(2t+1)=0< 1 =>t=1< x+1=x-1 (V6 nghié¢m).

S 2
Vay phuong trinh ban dau v6 nghiém.
Bai toan 91. Giai phwong trinh 23/x+1+23/x-1=5Vx* -1 (xeD).
Léi gidi.
Diéu kién |x|>1.

Nhan xét phuong trinh d@ cho khéng cé nghiém x =1.

2
Phuong trinh 4 cho twong duong voi 2§(x+1)’ +2¢(x—-1)° =5¢x -1 & 26/(“3 +2= 56/X_+i
X— X—
X+1 t=1
bat e/x 1=t (t>0)taco 2t*-5t+2=0<(t-2)(2t-1)=0< 1
2

» t=1o x+1=x-1< 0x=2 (VO nghi¢m).
. t—i x+1 1 65
63

S—=—
2 x-1 64

So sanh diéu kién ta thu duogc nghiém S = {—%} :

Bai tap twong tu. , )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1. x—l+3\/_:1/2(x2+7x+1).
2. x—3+\/;:,/2(x2—5x+9).

3. 2x-1++x< \/2(4x2 —3x+1) .

4. 3—x+2\/§:\/8+(1+ x)2 .

5. 3JX+2<10x% —34X+40 + X.
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© © N o

11.

12.

13.

14.

15.
16.

17.

18.
19.

20.

21.

22,
23.

24,

25.

26.

27.

28.

29.
30.

31

2(1—x)+\/_=«/m.

3(5—x)+\/x_—1>x/m.

\/ﬁ+6:2x+\/m.

M+3x>m.

Xx—/x

1—\/2(x2—x+1)

2m+x:4/3(x2+4x—2).
X—5+3/x

2\/X? —3x+9 -2

2(l+\/;)§ X++/5x* —24x+20.

2Jx +x-1 <1

2—/6x? —33x+54
3++/2X+1< X +/5%2 —32x + 44 .
X+2+24/2—x <~/8x% +31x+34 .
3x—-5++/4x-3
JOX? +6x—8—4
IX=1+x+1> ZM.
X+2+~%2 +x+1 < 2x° +10x+10 .
x—2+m

V2x? —4x+4 -1

X—1+VX*+x-2

Jax’ +3x-6-1
x—1++3-x2 </6x2 —10x+25 .
2X—3+2vX? + X >/15x2 ~17x+18..

X+ 24/3x—1

X2 +26x—7 -1
X+1+3v2—x =/13x2 +23x +19 .
2Xx—10++/x*+2x-3

Jox? —22x+33-4
X+X2 =2 =4’ —6X+3+3.
X—5++/x*+3x—4
Jax? —15x+23 -2
VX=2 +4/%2 + x+1<24/4x% + x+10 .
24/%% + 2% +5 </5x% +18x +21 —/2x—1 .

XL+ +x>5x2 +4x+1.

>1.

<1.

<1.

<1.

<1.

>1.

<1.

>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.
S7.
58.
59.
60.

61.

62.

63.

22X =3 +~/x2 - x </2x% +12x—21.
2UX2 = 2X ++/x -1 <7X —12x - 2.
3VX2 —3x —+/2— x <~/5x? —14x -2 .
3VX2 —3x+2 —x+1>/6x2 —20x+10.
e e x4 ax=2-2
\/x +25x—48 -2
VX2 +3X > V4x2 +18x+6 — X2 3

VX% 4+ X =2+ X2 +3X = /4%% +6X—6 .
JTX —11x+3 —/X? = 2X 2~/2X% —3x +1.
2%% +1+3y/x2 +2x—8 <~/25x% +18X 56 .
X2+ X — X2 —X+1 <AJ4X* —6X+5 .
X2 —4—x—1<+/ax* —3x-13.

3WAX% +1+X% +x—2 > /61x% + x+13 .
VX2 = 2X ++4/2X% —3x+1 <+/9%% — 13X +5 .
V3X2 =X + 1+ X2 > 2X2 + X +5 .

X+ VX + X2 =2 =~/x3+4x> -2 .

X—1+VX + X2 —2x <VX° +4x° —8x +3.
X+1+v2%% + X% +2X <+/2x% + X2 + 5% + 3.
x+l+2\/x3+l>\/4x3+5x2+10x+9

2X+4/ X —Ax+1=1+/x3 +2x
x+l+\/x +X— —1/ x +2X — 1

A2 x+\/x —-X+10 = \/x —-4x+16.
242X =1+ +2X — 2

\/x +18x-11-2
24X~ 2 +3Jx* + x—6 <J9X* + 25x —86 .
JAX—1+x3 +2 <X +12x -1,
V2X—1+/x3 +2x -9 =~/x* +8x-12 .
X=3+Vx +x-11<~/3x* +4x - 36 .
X+ X+ 44+ X+ X =3 =X+ 4X% +4X
VX +3+ 20 + X2 =2 <3 +4x2 +7 .
3WX2 =1+ 24%% + X% =12 <~4x* + 25x2 — 69 .
VX +2X+3 42X + X2 +2X =5 <~/2X° +4%2 +8x + 4 .
\/x +3+3\/x +x*-2-5

\/9X +16x°+3-5
x+3+\/x +6x+9:\/x +3x° +24x+36 .

<1.
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64.

65.

66.
67.
68.
69.
70.
71.

72.
73.
74.
75.
76.

77.

78.
79.

80.

81.

82.
83.
84.
85.
86.

87.

88.
89.
90.

91.
92.

93.

«/§+\/x3+x—302\/2(x3+2x—30).
\/3x2+3x+1+\/(x+1)3—8§\/(x+1)3+9x2+9x—5.
X +UX =8 >+/3x% + x—24 .

V2XP 4 X+ 2 43 +2X2 + X4 > X +8X2 +4X+2 .
V3XZ =X+ 2 +2x3 +3%2 — X —4 >~/2X° +12%° —4x+2 .
2% + X =1 +~/3%3 + X2 + X =5 </3x% + 9x2 +9x —13 .
3X -+ X +9%% —BX <1+~/x> +36X% —24x+3 .
x/x2—3x+2+x/x3—3x—2§\/2(x3+x2—6x).

2% +3X+5 +4/%2 + X2 +3x =4 > /x* +9x% + 27X +36 .
4X% =X +~/x3 + X% = x—10 > /X® +16x% —16x-10 .

3W2X% +2X+5 +4/x3 + 2X% + 2x =5 < /X* +32%2 +32x + 70 .
V32 4+ X+1 44X +3x2 + X =5 > X +12x% + 4x -2 .

X34 2x+1 44X +2x+ 2 :\/2(2x3+4x+3).

UE+2 403 +x-2 21/2(2x3+x).

U3 4240 + X2 +4 =20 +2x2 +3.

\/x3+l+\/x3+x—2S,/2(2x3+x—1).

2% — 1+ +2x* =3 >/4x° +2x° -6 .
\/x3+x—2+2\/x3+x—10—6>1
Jox+9x-50-6
3VX + X+ X% +3x+5 > /16x% + 30X + 35 .
VX=X +X% +3x 14 <4x® -14
VX + X%+ X=3 4+ +2x2 + X— 4 > /4x° +5x% + 4x 13 .
2%% —8 +/x3 + X =2 > 9x® +3x —54 .
2% +2X +~/%3 + 4x =5 > /9% + 24x ~15 .
24/%3 + 4x +\/X3+5X—6—5<
JOx® +39x-18 -5
2452 +6X + /X3 + X2 +3x—5 = JOx® + 3x2 + 45x — 15 .
VX +5X + X3 +7X—6 > 24/x* +6x -3 .

2\/x3+x+\/x3—x—6S,/3(3x3+x—6).

25X + X+1 4+ +5x2 + X =7 <X +20x2 +4x—4
V3X2 4+ 2X+5 4+ /%% +3%% +2x—6 >\/2(x3+6x2+4x—1).

1.

UG —2X 44X = 2x+4 =/x® +3x2 —8x +12 .
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Bai todn 92. Giai phwong trinh v5x* +24x+28 =5Vx+2+vx*+x-20  (xel).

Loi gidi.
5x2 +24x+28>0

Diéu kién { x> -2 o x4,
x> +x-20>0

Phuong trinh d& cho tuong duong vaéi
5X? + 24X +28=25(x+2)+ X’ +x—20+10\/(x+2)(x—4)(x+5)

< 2%° —x—1:5\/(x+5)(x2 —2x—8) =S 2(x2 —2x—8)+3(x+5):5\/x+5.\/x2—2x—8
bat Vx+5=a;vVx*-2x-8=b (a>0;b>0) ta thu dugc

a=b
3a’+2b’ =5ab < (a-b)(3a-2b)=0<
3a=2b
" a=boJx+5=VxX*-2x-8 < x2—3x—13=0©XE{3+2\/6_1;3_2\/6—1}.

» 3a=2b3VX+5=2yX*-2x-8 <= 4x* -17x-77=0 XE{—%;7}.
3+\/—}

So sanh diéu kién ta thu duogc nghiém S = {

Bai toan 93. Giai phuong trinh v5x% +14x+9 —/x* —x — 20 = 5y/x +1 (xel).

Loi gidi.
5%’ +14x+9>0  [(x+1)(5x+9)=0

Ditukién {X*~x-20>0 < {(x+4)(x-5)>0 < x>5.
X+1>0 x>-1

Phuong trinh d& cho tuong duong vaéi
V5X? +14X+9 =v/X? — X =20 +5v/x+1
©5x2+14x+9=x2—x—20+25(x+1)+1O\/(x+4)(x—5)(x+1)
25 ~5x+2=5x+ 4a/x? —4x =5 & 2(x* —4x—5)+3(x+4) =5Jx+ 44/x* —4x -5 (1)
Pt Vx+4 =bx*—4x—-5-a (a>0;b>0)taco

a=b
(1) < 2a’ +3p* =Bab < (a-b)(2a-3b)=0<
2a=3b
> a=b©x+4=x2—4x—5c>x2—5x—9:0c>x:5+;/avx:5_;/a.
> 2a:3b<:>4(x2—4x—5)=9(x+4)c>4x2—25x—56=0<:>x=—£vx:8.
Dbi chiéu diéu kién ta thu duoc tip nghiém S = { 6L+ 5}
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Bai toan 94. Giai phuong trinh

VX2 +X—6+3VXx—-1-+/3x*-6x+19=0 (xel).
Léi gidi,

Diéu kién x > 2. Phuong trinh d4 cho tuong dwong véi
VX2 +X=6+3Vx—-1=+/3x*—6x+19

=3 +x—6+9(x—1)+6\/(x—2)(x+3)(x—1) =3x?-6Xx+19

<:>3\/(x2 +2x—3)(x—2) =x*—8x+17

<:>3\/(x2 +2x—3)(x—2) :(x2 +2x—3)—10(x—2) (*)
Nhan xét (*) khong théa mén nghiém x = 2.

2 _ 2 _
Trong truong hop x > 2 thi (*)@3,/)( F2x=3 X+ 2x 3—10
X—2 X—2
2 _ t=-2
Dét‘/ixz?’:t(t>0)taduqc (*)QSt:tz—locL -
X— =

X2 +2x-3

Loainghi¢m t=-2<0.Véi t=5-———=2%5c x*—23x+47=0< x =
X_
Két hop diéu kién ta c6 nghiém S = {23—2\/ 341 ; 23+2\/341}

Bai toan 95. Giai phuong trinh
V2x2 -3x-2 =18x* +16x-39 —5Jx-1  (xell).

Loi gidi.
biéu kién x > 2. Phuong trinh da cho tuong duong véi
By/X—1++/2x% —3x— 2 =/18X? +16x -39

& 25(x—1)+2x* =3x—2+10vx —1./(2x+1)(x—2) =18x* +16x —

10,(x-1)(2x +1)(x—2) =16x* 6x 12

@5\/(><—1)(T+1).mz8x2—3x—6

QSM.\/E=4(ZXZ—X—1)+X—2
bit \/rx—l=u;«/ﬁ=v (u>0;v=>0) ta thu duoc

5uv = 4u’ +v? @(u—v)(4u—v)=0©{u -

u=4v

X>2 X>2 R .
e U=V& (VO nghi¢m).

=
2X° —x—1=x-2 2x° —2x+1=0
X>2 X>2 17 +4/3
e U=4v ) = ) > X=—.
2X°—x-1=16x-32 2x°=17x+31=0 4
17+443

Vay phuong trinh dé bai c6 nghiém duy nhat x =

23-+/341 vx e 23++/341
> .

2

39
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Nhdn xét.

Trong tam noi dung cua 1ai liéu la dat hai an phu dwa vé phwong trinh ding ca’p dong bdc, do vdy cdc bai toan
tir 92 dén 95 cing khong nam ngoai pham vi do. DJ khé cua bai todn da tang dan so véi cdc bdi todn trude, nguyén
do tinh Chat dong bdc tiém dn, cdc an phu chi xudt hién sau khi ndng lily thira va ghép nhém thich hop. Loi gidi bai
toan 94 van giit ban chdt cuing hai bai toan 92, 93 mdc du hinh thize #inh bay ¢ hoi khdc mot chuit.

Pé cu thé hon nita, tic gia xin lay thi du dién hinh bai toan 93, méc dU da kha cii nhung vin con giif nguyén gia
tri, lan dau tién bai toan xudt hién trong Pé ra ky nay (Cac I6p THCS) Tap chi Todn hoc va tui tré, So 267 —
Théang 9 nam 1999. Tdc gid bai toan 1a nha gido Huynh Tdn Chdu, trieong THPT Chuyén Lwong Vian Chénh, tinh
Pha Yén, mét cong tac vién trung thanh ldu nam cia Tap chi THTT va Toan tudi tho.

5%x* +14x+9>0  [(x+1)(5x+9)>0
o Vé diéu kién cdc ban can fim chinh xac {x?—x-20>0 <« (X+4)(X—5)2 0 & x=>5.
X+1>0 X>-1
Piéu nay déi khi danh hwéng manh mé t6i ldp ludn hodc chinh 14 chia khda mé ra canh civa 107 gidi.
o Bién doi twong dwong phwong dn 1: \/5X2 +14x+9 = \/X2 —X—20+5x+1.
C6 thé mét s6 ban tw duy theo hirdng dong bic dang k/ma® +nb? = pa+gb. Ching ta cung thir nghiém
Gid dinh \/a(xz —x—20)+b(x+l) —\5x% +14x+9 = X2 =X =20 + 55X +1.
Chura can sir dung dong nhdt thirc ¢é thé thdy ngay a=>5, tuy nhién b khdng ton tai. Thdt bai.

o Bién doi twong dwong phwong dn 2: \J5x* +14x+9 —5Jx+1=/x> —x—-20.
Theo dwong 16i cil, gid dinh /5% +14x+9 —5Jx+1= \/a(5x2 +14x+9)+b(x+1) =\x*=x-20.

. 8 1 \ \ N
Va twong tu, thay ngay rang a = = b ciing khong ton tai. Phai chang phwong phap nay khéong con phu hop ?

o Bién doi twong dwong va ning lily thira theo cdc can thirc don gidn nhat
V5X2 +14%+9 = X2 — X —20 + 5/x +1
< 5x* +14x+9 = x* —x—20+25(x +1)+10\/(x+4)(x—5)(x+1)

<:>2x2—5x+2:5\/(x+4)(x—5)(x+1) (*)
Vé phdi phwong trinh (*) ¢6 hinh thite da chiéu, tir ddy Xy ra nhiéu phirong dn nhé khi dwa vé dang dong bdc,
dé tao ra cdc sw lira chon ndy ciing chinh 13 yéu diém, la diém nhdn cia bai toan: x* —x—20= (x+4)(x-5).

Do diéu kién x >5nén c6 thé ghép hai trong ba thira sé trong can thirc véi nhau, giam bét xuéng con hai
nhan tir, va thuee hién thir nghiém theo "chiéu bai" dong bdc thong qua dong nhat thirc. Trong truong hop diéu
Kién khong cho phép "ly khai" nhdn tir chiing ta van cé thé Idp ludn dwoc, bang cach dé ching "dinh kép" vao
nhau theo kiéu phan thite nhw loi gidi bai toan 94, diéu nay da trinh bay trong cac phan phia trude cia tai liéu.

Luu y kha nang \/(x+4)(x—5).Vx+1da xét ¢ trén. Cac kha nang con lai gom
VX=5.4/(X+4)(x+1) =/x+5/x* +5x+4

= a(x* +5x+4)+b(x+5)=2x" —5x+ 2 (Khong tén tgi a va b).

VX+4.J(x=5)(x+1) =vx+4x* —4x-5
:>a(x2—4x—5)+b(x+4):2x2—5x+2:>a:2;b:3

Pay chinh la trirong hop c&c hé so "dep" nhcft. Nhue véy loi giai bai toan 93 14 tong hop ciia ca mét qud trinh
thut chon, thuc té ciing chong gai lam, va dé tao ldp dwoc mot dé bai "hoi tu" yeu to nhw thé nay chac chan ciing
khong phdi mot cong viéc don gian.

Hoac la
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Moi quy ban theo ddi cac vi du tiép theo, bai todn 96, mét lan nita dang todn nay lai xudt hién trén tap chi Todn
hoc va tuoi tré than yéu, toa lac tai Pé ra ky ndy (Cac |6p THCS) sé 410 — Thang 8 nam 2011, chdo mirng ddi
tuyén Viét Nam tré vé tir Ha Lan sau ky thi IMO lan thir 52. Tac gia bai toan ciing la mgt cong tac vién than thiér
cuia THTT, nha gido Théi Ngoc Anh, truong THCS Phé Minh, huyén Pirc Phé, tinh Quang Ngi. Mot ching dwong
lich sir 12 nam tw duy ké thira !

Bai toan 96. Gii phuang trinh \/7x? +25x+19 —v/x? —2x 35 = 7/x+2 (xel).
Loi gidi.

7X* +25x+19>0
Diéu kién {x+2>0 =3&8

x*—2x-35>0

Phuong trinh d& cho tuong duong vaéi

V72 +25x+19 = 7V/x+2 +/x? - 2x-35
& Tx2 +25x+19 = 49(X+2) + X* — 2x— 35+ 14/x + 2., (x +5) (x - 7)
3% ~11x-22=7,J(x+2)(x~7)/x+5
& 3(X? ~5x—14)+4(x+5) = 7/x* ~5x~14./x+5
Pat \X* —5x-14 =a;/x+5=b (a>0;b>0) thi thu dwgc

a=b
3a’—7ab+4b’=0< (a-b)(3a-4b)=0<
3a=4b
Xx>7 X=>7
¢ a=be ) S :>x=3—2ﬁ.
X°—=5x-14=x+5 X°—6x-19=0
. X>7 X>7 61++/11137
< Ja=db < ) = > XK=
9(x* —5x—14)=16(x+5) ~ |9x*~61x~206=0 18
_ 61++11137

Vay phuong trinh dé bai c6 hai nghiém x =3+ 2J7:x = — &

Bai toan 97. Giai phuong trinh v3x? +11x —27 = v/x° =1+ 3/x—2 (xel).
Léi gidi.
x*>1
Diéu kién ¢ x>2 S xX22.
3x* +11x-27>0
Phuong trinh d& cho tuong duong vaéi
3x* +11x—27 = x* —1+9(x—2)+6\/(x+1)(x—1)(x—2)

< 2% +2x—8:6\/(x+1)(x—2)(x—1)

=25 +x—4=3\/m.m

& —x=2+2(x=1)=3x* - x—2/x-1 (1)
Pat ¥ —x—2=a;Jx—1=b (a>0;b>0)thi (1) tre thanh
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a=b
a=2b

. a=b<:>\/x2—x—2:«/x—1c>x2—2x_1:o@X€{1+\/§;1_\/§}.
- a=2b<:>\/m:2\/x—1©xz—x—2=4(x—1)<:>x2—5x+2=0<:>x6{5+;/ﬁ;5_\/1_7}

a’ +2b’? =3ab©(a—b)(a—2b)=0©{

2

Két hop didu kién ta thu dugc nghiém S = {5 +;/ﬁ 1442 } .

Bai toan 98. Giai phuong trinh v11x° +3x 19 = 3y/x? —1++/x—2 (xel).
Lo gidi.
biéu kién x > 2. Phuong trinh da cho tuong duong véi

11x° +3x-19 = 9(x2 —1)+ x—2+6\/(x—1)(x+1)(x—2)

< 2x° +2x—8:6\/(x—1)(x+1)(x—2) S X+ X—4=3Ix-1x* —x=2
& X —Xx=2+2(x—-1)=3Vx-1/x* —x-2 (1)
bat Vx*—x-2=a;vx-1=b (ax0;b>0)thi (1) tr& thanh

a’ +2b’? =3ab©(a—b)(a—2b)=0©{

a=b
a=2b

. a=2bc>\/x2—x—2:2\/x—1©xz—x—2=4(x—1)<:>x2—5x+2:0<:>x6{5+;/ﬁ;5_\/1_7}.

2

Két hop didu kién ta thu dugc nghiém S = {5 +;/ﬁ 142 } .

Bai toan 99. Giai phuong trinh 3vx +1++/x% —4 = v/3x? +19x +1 (xel).
Lo gidi.
biéu kién x > 2. Phuong trinh da cho tuong duong véi
X +9+X* —4+6/(x+1)(x+2)(x-2) =3x* +19x +1

S +3X+2/X—2 =Xx*+5x-2
S WX +3Xx+24/x=2 :x2+3x+2+2(x—2)
bat Vx®+3x+2 =a;v/x-2=b (a>0;b>0)ta thu dugc

3ab=a’+2b’ @(a—b)(a—Zb)=0©{

0 a=boVx*+3x+2=x-2 < x*+2x+4=0 (VO nghiém).

0 a=2b VX +3x+2=2Yx-2 < x*+3x+2=4x-8 < x* —x+10=0 (V0 nghiém).
Vay phuong trinh ban dau v6 nghiém.

a=b
a=2b
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Bai toan 100. Giai phuong trinh v5x* +21x —27 ~5Jx -2 =x* +2x-3  (xell ).
Loi gidi,
biéu kién x > 2. Phuong trinh da cho tuong duong véi

VBX2 +21X — 27 =5/X =2 +/x? +2x 3

& 5x% +21x— 27 = 25(x~2) + X* + 2x—3+10,/(x - 2) (x~1)(x +3)

& 4%° —6X+26 =10,/(x—2)(X—1)/X+3 < 2x* =3x+13=5vx* = 3x+ 24/x+3
& 2(X* =3x+2)+3(x+3) =5Vx* =3x+24/x+3

bat Vx® —3x+2 =u;vx+3 =V (u=0;v>0)ta dugc 2u® +3v? :5uv<:>(u—v)(2u—3v)=0<:{
> U=V Vxi—3x+2 :\/x+3©x2—4x—1:0<:>XE{2—\/§;2+\/§}.

> 2U=3VC>2\/X2—3X+2=3\/X+3<:>4X2—21X—19=O<:>X€{21_8745;21+8745}.

u=v
2u=3v

Két hop diéu kién ta thu dugc cac nghiém S = {

21+T W45;2+£}_

Bai toan 101. Giai phuong trinh v5x° +8x 15 = v/x* + X6 +/x -1 (xel).
Lo gid
biéu kién x > 2. Phuong trinh da cho tuong duong véi

5X? +8X—15=X* + X—6+X—1+2,/(x—2)(x+3)(x-1)

S AXP+6X—8=2VX-2/X*+2Xx -3 <= 2X" +3x -4 =2Jx—-2/x* +2x -3
2(X* +2x-3)—(x-2) =x-24/x* +2x -3 (*)
bat Vx* +2x-3 =u;vx—2 =V (u>0;v=0)thi (*) tro thanh
u=v

2u2—v2:uvc>(u—v)(2u+v)=0©{ =u=V

2u+v=0

V5-1 J5+1

<:>x2+2x—3:x—2©x2+x—1:0<:>X:Tvx:—

Két hop diéu kién, két luan phurong trinh d4 cho vo nghié¢m.

Bai toan 102. Giai bit phwong trinh v/X—1+/x? +5x+6 <~/4x* +11x—6 (xel).
Léi gidi,
X>1
Diéu kién i X* +5x+6>1 << x>1.
4x* +11x-6>0
Bat phuong trinh d4 cho twong dwong voi
X—1+ X% +5x+6+2\/(x—1)(x+2)(x+3) <4x*+11x-6

& 2(x=1)(x+3)/x+2 <3x* +5x =11 <> 2 X" + 2X—3~/X + 2 <3(x2+2x—3)—(x+2) (*)
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bat Vx®+2x-3=a;v/x+2=b (a=0;b> 0)thi (*) tré thanh

>1+\/21

2ab<3a’-b* < (a-b)(3a+b)>0ca>be VX +2x-3>Vx+2 & X’ —x-5>0& 2
1-v21

x>—

Két hop diéu kién ta thu duoc tap hop nghiém S {

\/2_1+1. J
5 ;400 |

Bai toan 103. Giai bat phwong trinh | /2(4x2 - x—6) <V2x?+x-1+V2x-3  (xel).
Loi gidi.
8x*—2x-12>0
3

Diéu kién xz§ e x>,
2 2

2x*+x-1>0
Bat phuong trinh d4 cho twong dwong voi
S8 —2Xx—-12 < 2X* + X -1+ 2x -3+ 2\/(2x—1)(x+1)(2x—3)
& 6X° —5x—8< 2/2x~132x* —x—3 & 3(2x* - x—3) - (2x—1) < 2J2x-14/2x* = x-3
bat v2x—-1=u;v2x* =x-3 =V (u>0;v20)ta thu dugc

v —u?<2uv < (v-u)(3v+u)<0ev<u <:>\/2x2—x—3<\/2x—1©2x2—3x—2<0<:>—%< X<2.

Két hop diéu kién ta thu dugc nghiém S = B 2} :

Bai toan 104. Giai bt phuong trinh 2y/x+1++/3x* +5x—2 >18x* +18x-5  (xell).
Léi gidi,
X>-1
Diéu kién {3x* +5x-2>0 < x>
18x* +18x—-5>0
Bat phuong trinh d4 cho twong dwong voi
AX+4+3%° +5x—2+4\/(x+1)(3x—1)(x+2) >18x° +18x-5

<:>4,/(x+1)(3x—1).\/x+2215x2+9x—7<:>4\/3x2+2x—1.\/x+225(3x2+2x—1)—(x+2) (*)
at V3x* +2x-1=u;v/x+2 =V (u=0;v>0) thi (*) tro thanh
4uv >50° —v? < (u—-v)(5u+Vv) <0< u<v
SV +2X-1<x+2 < 3x* +Xx-3<0 < — 1+%/_£ S\/s_;_l
f 1

Két hop diéu kién ta thu dugc nghiém = 3 < X<
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Bai toan 105. Giai bit phuong trinh 2v/x* —6x+5 ++/x—-2 < \/3(3x2 ~13x+11)  (xeD).
Léi gidi.
x> —6Xx+5>0
Diéu kién {x-2>0 & x>5,
3x* -13x+11>0
Bat phuong trinh d4 cho twong dwong voi
4(x2 —6x+5)+ x—2+4\/(x—1)(x—5)(x—2) < 3(3x2 —13x+11)

< 4,J(x-1)(x—2)/x -5 >5x* —16x +15
<:>4\/x2—3x+2.\/x—5>5(x2—3x+2)—(x—5) (1)
bat Vx®—=3x+2 =u;vx=5=v (u>0;v=0)thi (1) tr¢ thanh

4uv >5u° —v? < (U=V)(5U+V) <0 U<V VX2 =3X+2 <VX—5 < x* —=4x+7 <0 (VO nghiém).
Két luan bat phuong trinh d& cho v nghiém.

Bai toan 106. Giai bt phuong trinh vx* —8x+7 +4/x—3 <v2x*+19x-143  (xel).
Loi gidi.
X*—8x+720
Diéu kién {x-3>0 X7,
2x2 +19x—143>0
Bat phuong trinh d4 cho twong dwong voi
x° —8x+7+16x—48+8\/(x—1)(x—7)(x—3) <2x*+19x-143

< 8J(x-1)(x-3)/x—7 < x* +11x-102
& B8YX? —4x+3/ X7 < x* —4x+3+15(x=7) (%)
bat Vx* —4x+3 =u;vx—7 =v (u>0;v=0), khi d6 (*) tr& thanh

8uv <u?+15v* < (u—3v)(u-5v)>0 <

2 2 2 2
u®—3v u —25v >0
Uu+3v  u+5v
& (X* —13x+66)(x* —29x+178)> 0 (1)
Do x*—13x+66 >0,Vx el ;x*—29x+178 >0, Vx e[l nén (1) nghiém dung v&i moi X thudc tap xac dinh.
Vy bét phuong trinh da cho c6 nghiém S =[7;+x).

Bai toan 107. Giai bt phuong trinh v10x* ~50x—3>v2x? -5x+2-3Jx-5  (xel).
Loi gidi.
10x? ~50x—3>0
Dicukién {2x* —-5x+220 < x2
X=5

2_
Nhan xét v2x* =5X+2 —3v/x-5= 2x° —lax+47 >0.
J2x% —5x+2 +3Jx—5

25+/745
10
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Bat phuong trinh d4 cho tuong duong véi
10x* —50x —3> 2x° —5x+2+9x—45—6\/(2x—1)(x—2)(x—5)

< 4x7 - 27x+20+3,/(2x-1)(x-5)~/x-220
o 2(2x2 —11x+5)—5(x—2)+3\/2x2 —11x+5+4/Xx=22>0
bat v2x* -11x+5 =u;+/x—2 =V (u>0;v > 0) ta thu dugc

2u? —5v* +3uwv20< (u-v)(2u+5v) 20 u>v

SA2X2 —1IX4+5>UXx-2 @ 2X° 12X+ 7> 0 < x> 6+;/§sz
J22 j

Két hop diéu kién ta c6 tap nghiém S = {3+T;+oo

6—+/22
2

Bai toan 108. Giai bat phuong trinh \/3(9x2 —20x+9) > 2V6x° ~11x+3-x-2  (xel).

Loi gidi.
Piéu kién x > 2.

4(6x° —11x+3)—(x—2 2 _
Nhan xét X >2 = 24/6X% —11x+3 —/x—2 = ( ) (X=2)  24x*-45x+14 0

= >
206X% —11X+3+/X—2 246X* —11X+3+/x-2

Suy ra bat phuong trinh d4 cho tuong duong véi
27x* —60X +27 > 4(6x2 —11x+3) +X—=2 —4\/(2x—3)(3x—1)(x— 2)

< 3 —17x+17+4J(3x-1)(x-2)~/2x-3>0
< 32 —TX+2+4V3x* = 7x+2+/2x-3-5(2x-3)>0
bat v3x® —7x+2 =a;v/2x-3=b (a2 0;b > 0) thu duoc

a’ +4ab-5b* >0« (a—h)(a+5b)>0<=a>b

S A3 -TX+2 >\/2x—3©3x2—9x+5>0<:>x<9_;/2_1vx> 9+g/ﬂ
Két hop didu kién ta c6 tap hop nghiém S =[9+g/ﬁ;+oo)

Bai toan 109. Giai bat phuong trinh \/x(8x -15) > JAx? —5x+1-24/x~2 (xel).
Loi gid.
biéu kién x>2.

2_
Nhan xét \Ax? —5x+1—24/X—2 = AXT—9x+9 >0,VX>2.
VAX? —=BX+1+2/x -2

Do d6 bat phurong trinh d4 cho twong dwong
8x* —15x > 4x* —5x+1+4(x—2)—4\/(x—1)(4x—1)(x—2)

S 4x* -14x+7+4,)(4x-1)(x-2)/x-120
S 4X* —9X+ 2+ 44X —9x+2.4/x-1-5(x-1) 2 0.
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bat v4x* —9x+2 =u;vx-1=v (u=0;v>0) ta thu dugc

u?+4uv-5v°20< (u-v)(u+5v)2 0 uzv

X>5+\/1_3

SAVAXE-9X+2>JXx-1< 4x*-10x+3>0 < 4
5-13

X< 2

Két hop diéu kién ta thu duoc nghiém S {

5+\/1_3. j
2 400 |,

Bai toan 110. Giai bt phuong trinh v/4x? +13x-173+6x-5>v2x* =x-1  (xell).
Loi gidi.

4x* +13x-173>0
Diéu kién {x >5

2x* —x-1>0

Bét phuong trinh da cho tuong duong voi V4x2 +13x—173 > v2x* —=x-1-6x=5 (1).

2_
Nhan xét v2x° —x—1—6/x—5 = ——2X Z3TXHI0 ) oy thuse tap xéc dinh,

V2x2 —x—=1+6+Xx-5

(1) < 4x* +13x-1732 2x2—x—1+36(x—5)—12\/(2x+1)(x—1)(x—5)
& 2x2 ~22x+8+12,(2x+1)(x—5)/x~120
& 25 —9x—5+122x? ~9x—5./x—1-13(x-1)> 0 (2)
bit J2x —9x—5=a/x-1=b (a>0;b>0)thi
(2) = a’+12ab-13b* 20 < (a—b)(a+13b)20<a=b

<:>\/2x2—9x—52\/x—1©x2—5x—220<:>x25+;/§vx£5_;/§
5+\/ﬁ. j
S |

\/2937 -13
@ X 2 T.

Do do

Két hop diéu kién ta c6 tdp nghiém S = {

Bai toan 111. Giai bt phuong trinh 3vx—4 > 24/3x? ~5x+2 —\27x* -98x+29  (xell).
Loi gid.

27x* —98x+29>0
Ditukién {3X° -5x+220 < x24.

X4

Bét phuong trinh da cho tuong duong voi V27x? —98x+29 > 23x? —5x+2-3Vx—-4  (1).

2_
Nhan xét: X >4 = 2/3x°> =5x+2 -3Jx—-4 = 12X — 29x+44 >0.Khidd

24/3%X% —5Xx+2 —3Jx—4

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM www.DeThiThuDaiHoc.com 2. D, E,F; Quix poAN BO BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) www.MATHVN.com

75

(1) < 27x* -98x+29 > 4(3x* - 5x+ 2) + 9x—36 —12,/(3x - 2) (x—1) (x - 4)

& 15x* ~87x +57+12,/(3x—2)(x—4)/x-120
& 5(3x* —14x+8)+123x* ~14x+8/x-1-17(x-1) 2 0 (2)
bat v3x® —14x+8 =u;+/x—1=v (u> 0;v>0)thi (2) tro thanh

5u% +12uv —17v* 20 < (U-V)(5u+17v) 2 0 < U 2 v < +/3x* —14x+8 2 /x -1

<3 —15x+9>0< xP —5x+3>0< x>

5+\/1_3. j
> ‘400 |,

5+\/TS 5—\/173
> Vv X2 >

Két hop diéu kién ta c6 tap hop nghiém S = {

Bai toan 112. Giai bt phuong trinh 5y/x—5+3v2x? —x-17 >4Jx* -1 (xell).
Loi gidi.

X>5
Diéu kién {18x* —-9x—-153>0 <> x>5

x*-1>0

Bat phuong trinh d4 cho twong duong véi v18x% —9x —153 > 44X’ —1-5vx -5 (1).

2_ r
Nhin xét 4vx? —1—5yx_5 = ~0X Z29X+109 (o5 vithé

4/ x* —1+5+x-5
(1) < 18x* ~9x~153>16x" ~16 + 25 ~125 - 20,/(x +1)(x—1)(x-5)
< 2%° —34x-12+20v/x+1./(x-1)(x-5) 20
& X2 —17x—6+10VXx+1/x2 —6x+5>0

& X* —6X+5+10vVX+1Vx* —6x+5-11(x+1) 20 (2)

bat Vx+1l=a;Vx*-6x+5=b (a>0;b>0)tacd

(2) < b’ +10ab-11a’ >0« (b-a)(b+1la)20<b>a

S AUXFLSAXE—6X+5 & X2 —TX+4>0< X > 7+;/§vx£7_\/§

D6i chiéu diéu kién ta c6 nghiém cuia bat phuong trinh ban dau 1a x>

2
Bai toan 113. Giai bat phuong trinh v6x*> —~14x—24 +x-32x+1  (xell).
Léi gidi.
) 2 _14x—-24 > N
Pidu kién {6)( . ax-2420 z% (+).
X >

Bat phuong trinh d4 cho twong duong véi v6x° —14x —24 > x+1-+/x -3 (1).

L X*+Xx+4 Y U
Nhan xét X +1-+/Xx—-3 = >0, Vx théa mén dicu kién (*). Boi vay

X+1+VXx-3
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(1) © 6x* —14x—24 > X* + 2X+1+ X —3-2(Xx +1)Vx -3
& 5X* ~17x =22+ 2(x+1)X =32 0 & (x+1) (5%~ 22+ 2/x~3) > 0 & 24/x -3 > 22— 5x
- [ 22
x>g x>2 X>?
22
= 22 & 22 S| |IX<— &S X224
X<— X<— 5
> > 124
| [4x—-12225x* -220x+484 | |25x* —224x+496<0 4<sx<—-
So sanh véi didu kién, két luan nghiém x> 4. )
Bai toan 114. Giai bt phuong trinh /2x—5 +~/10x° —34x + 21 > 2x - 2 (xel).
Léi gidi,
Pidu kién g 178 (*).
10
Bat phuong trinh da cho tuorng duong v6i V10X —34x+21 > 2x—2—/2x 5 (1) .
Nhan xét 2x—2—+/2x-5= —10x+9 >0, VX thoa man (*). Do d6
2x— 2+\/2x 5
(1) < 10x* —34x + 21> 4x* —8x + 4+ 2x—5-4(x-1)V/2x -5
< 6x° —28x+22+4(x-1)v2x—-5>0 < 3x* —14x+11+2(x-1)v2x-5>0
11 w11
X>€ 3
<:>(x—1)(3x—11+2\/2x—5)>0©2\/2x—5 >11-3x < X<E = xél—gl < x>3
) 47
| 18x—20>9x" —66x+121 3<x<?

Két luan nghiém S =(3;+).

Bai toan 115. Giai bt phuong trinh v/4x? +24x+35 > /X2 +3x+2 +x* +7x+12  (xell).
Loi gidi.
Diéu kién xe D =(—oo;—4]u[—g;—2}u[—1; +oo) .
Bat phuong trinh d4 cho twong dwong voi
4%* +24x+352 2x* +10X +14+ 2,/(x +1)(x +2) (x +3)(x + 4)

<:>2x2+14x+2122\/(x+2)(x+4)( +1)(x+3)

<:>3(x2+6x+8)—(x2 +4x+3)22\/ X2 +6x+8)(x2 +4x+3)

bit x? +6x+8=a; x* +4x+3=b thu dugc

3a-b>0 3a-b>0 3a-b>0
3a-b>2Jab < , , S , , &
9a’-6ab+b*>4ab  |9a’-10ab+b*>0 |(a-b)(9a-b)=0
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Xét céac truong hop

2
{Sa—bzo 3(x* +6x+8)>x* +4x+3 2x"+14x+2120 N
* < And 5 S X2 .
a-b=0 X2+ 6X+8> x* +4x+3 xz-2 2

B

{3a_b20 3(x2+6x+8)2x2+4x+3 2% +14x+21>0 | XF 75
N N N
9a-b>0 9(x2+6x+8)2x2+4x+3 8x*+50x+69>0 X<_25+\/73

B 8

,_25+Jﬁ}{ﬁ—7, }

Két hop diéu kién ta c6 nghiém S = [—oo, . >

Bai toan 116. Giai bat phuong trinh 4x? + 21X+ 20 < /X2 + 4% +3 +/x2 + 7x +10 (xel).
Lo gidi.
Di,éu kién x > -1 hoac x<-5.
Bat phuong trinh d& cho tuong duong véi
A% +22x+30 < 2x° +11x+13+2\/(x +1)(x+3)(x+2)(x+5)

< 2X° +11x+17 < 2\/(x+1)(x+2)(x+3)(x+5)

X 43X+ 24 X2 +8X+15—2¢x% +3x+ 2X2 +8x+15 <0

2
<:>(x/x2+3x+2—\/x2+8x+15) <0 X2 +3x+2 :\/x2+8x+15<:>x:—§

So sanh diéu kién, két luan bat phuong trinh d& cho vd nghiém.

Bai toan 117. Giai bat phuong trinh \/Z(sz +11x +12) > X% +6X+5+/X° +5x+6 (xel).

Loi gidi.
x>-1
Xx<-5
Bat phuong trinh d4 cho twong dwong voi
2(2x2 +11x+12) > 2x% +11x+11+ 2\/(x+1)(x+5)(x+2)(x+3)

bicu ki¢n {

< 2x° +11x +132> 2\/(x+1)(x+3)(x+5)(x+2)

XA AX+3+ X +TX+10 > 20X + 4x+ 34X + 7X+10

2 2
& (\/x2 +4x+3 /X +7x+10) >0 (Hién nhién).

Két luan bat phuong trinh d& cho cd tap nghiém S = (—oo; —5] u[—l; +oo) :

Bai toan 118. Giai bit phuong trinh v/x% +2x2 —=9x+2 > x* ~1+/x -2 (xel).
Léi gidi.
(x=2)(x* +4x-1)=0

X>2

Diéu kién {x>1 o x>2.

X3 +2x>-9x+2>0
Q{
X>2
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Bat phuong trinh d4 cho twong dwong voi
XC+2x2 —9x+2> X —1+Xx-2+ 2\/(x—1)(x2 + x+1)(x—2)

& 2x2 =10 +52 2,/(x-1)(x - 2) /% + x+1

& 3(x =3x+2)~ (X2 +x+1) 2 20x -3x+2x* +x+1 (1)

Dt VX’ —3x+2 =X’ + X +1=V (u=0;v>0) thi (1) tr thanh

3u2—v222uv<:>(u—v)(3u+v)20c>u2v<:>\/x2—3x+2 > U+ x4l X2 —3x+2> X2 +X+1e xs%.

Két hop diéu kién, suy ra bt phuong trinh d4 cho vé nghiém.

Bai toan 119. Giai phuong trinh vx¢ + 2x% + 27x+12 —2+ x =1+ x° (xel).
Loi gidi.
X2 +2x% +27x+12>0
X>-1
Bat phuong trinh d4 cho twong dwong voi
42X +27x+12 =1+ %° +4/2+ x

S X+ 22X +27x+12 = x‘°’+x+3+2\/(x+1)(x2 —x+1)(x+2)

bicu kién {

< 2X2 +26Xx+9= 2\/(x+1)(x+2).\/x2 —X+1

<:>7(x2+3x+2)—5(x2 —x+1): 2UX2 +3x+ 24X —x+1

Dit VX2 +3x+2 =uVxE—x+1=v (u=0;v>0)ta thu duoc

7u? —5v? =2uv<:>(u—v)(7u+5v):0©u:v<:>x2+3x+2:x2—x+1<:>x:—%.

Thir lai, két luan nghiém duy nhat S = {—%} :

Bai toan 120. Giai bt phuong trinh v4x® +4x? +4x—-19 > 2x* -8 +/x-1  (xell).
Loi gidi.
; 3 2 -19>
Didukign { X P HAXT1920 s
X=2
Bat phuong trinh d4 cho twong dwong voi

4%° +4X° +4x 19> 4x° —32+x—1+4\/(x—2)(x2 +2x+4)(x-1)

& 4x2 +3x-202 4,[(x—2)(x=1)a/x* +2x + 4

& X =3x+2+3(x +2x+4) > 4VX2 -3x+ 24 4 2x+4 1]

Pit VX2 —3x+2 =a VX2 +2x+4 =b (a=0;b>0)taco

a’—b? a2—9b2>
a+b a+3p
<:>(a2—bz)(az—9b2)20©(5x+2)(8x2+21x+34)20 [2]

[1] = a*+3b* > 4ab < (a—b)(a—-3b)>0<
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Nhan thiy [2] nghiém dung v6i moi x > 2. Két luén tap hop nghiém S =[2;+00).

Bai toan 121. Giai phuong trinh v'x° +2x% = 7x+6 —v/x = /x* +1 (xel).
Léi gidi,
X +2x* —TXx+6>0

Diéu kién
x>0

Phuong trinh d4 cho tuong duong v&i vX° +2x2 = 7x+6 =/X° +1++/x

S X +2x —TX+6= X3+X+1+2\/(X+1)(X2 —x+1)x & 2%2 —8x+5= 24X =X +1/ X2 + X

X% + X X* + X
c>5()(2 _X+1)_3(X2 +X):2\/X2 —X+1.\/X2 + X @5—3m:2\/7;2_x+1 [*]

X* + X . t:—E 1
bat | o—— =t (t>0)thi [+] 5-3t’ =2t < 3Iot=le X’ —x+1=X+x=>X==.
X2 —x+1 2

t=1

Déi chiéu diéu kién va thir lai ta thu dwoc nghiém x = % :

Bai toan 122. Giai bt phuong trinh VX +4x? +10x+20 VX —27 <2Jx  (xell).
Loi gidi.
x* +4x% +10x+20>0
Piéu kién { x* > 27 & x>3.
x>0
Bat phuong trinh d4 cho twong dwong voi
X% +4x> +10x +20 < x° +4x—27+4\/(x—3)(x2 +3x+9)x

< AxP +6x+47£4\/x(x—3).\/x2 +3x+9

2 2
c>Xz—3X+3(X2+3X+9)£4\/X2—3x.\/x2+3x+9<:> X=X 3cq | X 23X [1]

X*+3x+9  \x*+3x+9
2 2
bat ZX—?’th(tZO)th‘l []et?+3<4t o (t-1)(t-3)<0 = 1<t<3 1< —ZX <3
X" +3x+9 X +3x+9

x> +3x+9 < x* -3 6x+9<0 o
)(:) [2] (Hé v6 nghiém do x> 3).

x2—3x§9(x2+3x+9 8x? +30x+81>0
Két luan bat phuong trinh d4 cho v nghiém.

Bai toan 123. Giai bt phuong trinh 3¢ —1-x* +2x% +17x+8+4/x>0  (xell).
Loi gidi.

x>0
Diéu kién {x >1 < x=1.

x*+2x° +17x+8>0
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Bat phuong trinh d4 cho twong dwong voi
U1+ > X +2x2 +17x +8

X +x-1+ 2\/(x—1)(x2 +x+1)x >x*+2x* +17x+8 < 2\/x(x—1).\/x2 +X+1>2x°+16X+9

— = : e XX g g XX
& 2Ux% = xA/X +x+129(x +x+1) 7(x X)QZMZE) 7'x2+x+1 [*]

2
bit ZX—_X:t (t=0)thi [*] = 2t>9-7t* & (t-1)(7t+9) 20 =t 21l X —x2 X +x+1< xs-i.
X“+X+1 2

Vay bét phuong trinh d4 cho v6 nghiém.

Bai toan 124. Giai bit phwong trinh v/3x* —12x+5 < v/X* =1 ++/x% — 2x (xel).
Léi gidi,
3x* -12x+5>0
Diéu kién | x >1 & Xx>2.
x(x-2)=0
Bat phuong trinh d4 cho twong dwong voi
X —12x+5< x>+ X2 —2x -1+ 2\/(x—1)(x2 + x+1)x(x—2)

& x°=2x" +10x -6+ 2,/(x-1)(x—2). (x2+x+1)x >0

<:>(x3+x2+x)—3(x2—3x+2)+2\/x2—3x+2.\/x3+x2+x20
X2 —3x+2 x*—3x+2
1-3. 2 >0
< x‘°’+x2+xJr V@ + X%+ x [+]
/x2—3x+2
pat ,[—— =t (t>0)thi
¢ X3+ X2+ X ( )thi

[*]<:>1—3t2+2t20©—%£t£1:>t£1<:>x2—3x+2£x3+x2+x<:>x3+4x+220 [1].

Nhan thay [1] nghiém dung v6i x > 2. Két luan nghiém S =[2;+x).

Bai toan 125. Giai phuong trinh v/x% +5x° = 7x -2 = VX* + x—2 +/2x -1 (xel).
Léi gidi,

X*+5x*—7x-2>0
Diéu kién ¢ x* +x-2>0

{x3+5x2—7x—220
o
2x-1>0

Xx>1

Phuong trinh d& cho tuong duong véi
& X450 ~Tx=2=x"+3x~3+2,/(x—1)(x* + x+2)(2x~1)

& 5x* ~10x +1=2,/(x~1)(2x ~1)/X* + x +2

3(2x2 -3x+1)~ (X +x+2) = 2V2x* = 3x +1x* +x+2  [1]

Dit V2x2 —3x+1= U X +X+2 =V (u=0;v>0) thi
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[1]<3u* -V =2 < (u-v)(3u+v)=0<u=v

x=2-+/5
x=2++/5

V2 -3+l =X+ X+2 & X —4x-1=0 <

Két hop diéu kién ta thu dugc nghiém S = {2 ++/5 } .

Bai toan 126. Giai phuong trinh v/x° + 2x> —32x +17 —/x* = 2x—4 =/x -3 (xel).

Loi gidi.

Diéu kién {x®*—2x—-4>0

X3 +2x>-32x+17>0
X3 +2x*-32x+17>0

>
Xx=>3 =3

Phuong trinh d& cho tuong duong vaéi

UG +2x2 —32x+17 = /X3 —2x—4 +/x -3
<X+ 2x2 —32x+17 = x‘°’—2x—4+x—3+2\/(x—2)(x2 +2x+2)(x—3)

< 2x2 -31x+24= 2\/(x—2)(x—3).\/x2 +2X+2

<:>5(x2 —5x+6)—3(x2 +2x+2): 2UX2 —5X+ 6./ X2+ 2X+ 2

Dit VX2 —5x+6 =a/x’ +2x+2 =D (a=0;b>0)ta co phuong trinh

5a? —3b? =2ab<:>(a—b)(5a+3b)=0©a=bc>\/x2—5x+6:\/x2+2x+2<:>x:%.

Déi chiéu diéu kién, két luan phuong trinh d& cho vé nghiém.

Bai toan 127. Giai bat phuong trinh v/x* —8 < /x* —2x% -9 + /X +1 (xel).

Léi gidi.
3_8>
. X' -820 X>2
biéu kién { x*-2x* -9>0 < , < x>3.
(x—3ﬂx +x+3)20
X+1>0

Bat phuong trinh d4 cho twong dwong voi

X2 -8<x*—2x* =9+ x-1+ 2\/(x—3)(x2 +x+3)(x+1)

< 2x° —XSZ\/(X—3)(X+1).\/X2 +X+3

X 2x=3-2x2 = 2X=3 /X2 + X+ 3+ X2 +X+3<0

2
<:>(\/x2—2x—3—\/x2+x+3) <0 VX2 —2x=3 =+/x*+x+3

S X -2x-3=X"+x+3<=x=-2

Déi chiéu diéu kién, két luan bit phuong trinh d4 cho vo nghiém.

Bai toan 128. Giai bat phuong trinh

X +4x-5+2Ux-4-10 S

VX +4x% —6x—4-10

1 (XGD).
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Loi gidi 1.
3 (x=1)(x* +x+5)>0
X’ +4x-5>0 x=1

iéu kién ban ddu { X° +4x* —6x -4 %10 < {(x—4)(x* +8x+26) =0 <> x # 4 <> X > 4.
X>4 X>4 X>4

Xét ham s f(X)=x+4x*—6x—4; xe(4;+0) tacod f'(x)=3x*+8x—6>0,Vxe(4+x).
Suy ra ham s6 lién tuc, dng bién trén mién (4;+00). Do d6 f(x)>Min f (x) = f (4)=100= ,/f (x) >10.
Xe(4;+00)

Véi diéu kién x > 4, bt phuong trinh d4 cho twong duong véi
X +4x =5+ 23X~ 4 -10 > /¥ + 4x? —6x— 4 —10
S +4x=5+2x -4 > X% +4x2 —6x—4
& X3+4X—5+4X—16+4\/(X—1)(X2 +x+5)(x—4) > x> +4x> —6Xx—4

< 4x° —2x+17§4\/(x—1)(x—4)(x2 +x+5)

2_ 2_
<:>3(x2—5x+4)+x2+x+5§4\/x2—5x+4.\/x2+x+5@3.w+1£41/w
X°+X+5 X°+X+5

2 2
bat \/@:t (t>0) thu duoc 3t2+1§4tc(t—l)(3t—1)§0©1§t§1©£sJiwg
X"+ X+5 3 3 VX +x+5

_ 23++/297
x2+x+5§9(x2—5x+4) {8x2—46x+2920 X= 8
= = =
X2 —5X+4< X2 +X+5 6x=-1 X<23—\/297
-8
Két hop didu kién ta thu duoc tap hop nghiém S {ZHT V297;+ooj.
Loi gidi 2.
X3 +4x-5>0 (x—l)(x2+x+5)20 x>1
iéu kién ban ddu { X° +4x* —6x -4 £10 < {(x—4)(x* +8x+26) =0 <> x =4 <> X > 4.
X>4 X>4 X>4

Khi do x* +4x? —6x—4:(x—4)(x2 +8x)+26x—4>26.4—4:100:>\/x‘°’+4x2 —6x—-4-10>0.
Bat phuong trinh da cho tro thanh

VX +4X—5+2x—4-10 2/x* + 4x* —6x—4 —10

S VR +aX=5+2x—4 2/ +4x° —6x—4

o X3+4X—5+4X—16+4\/(X—1)(X2 +x+5)(x—4) >3 +4x*—6x—4

< 4x° —2x+17§4\/(x—1)(x—4)(x2 +x+5)

<:>3(x2—5x+4)+x2+x+5§4\/x2—5x+4.\/x2+x+5

Dit VX2 —5x+4 =uX> +X+5=v (u=0;v>0)taco
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2 2 2 \2
3u2+v2£4uv<:>(u—v)(3u—v)§0©u v .9u Y <0
u+v 3u+v

@(uz_Vz)(guz_Vz)é0©(6x+1)(8x2—46x+29)20<:>xz%

{23%/297, J
T,'i‘oo .

Két luan nghiém S =

Nhdn xét.

Bai toan 128 vé hinh thire ¢6 1& da tré nén quen thude, bao gom cd nhdn xét mau thire Wubn lém hon 10, dira
theo diéu kién xdc dinh (ban dau). Theo tac ldp ludn chirng minh mau thirc I6n hon 10 "nhdt cir luéng tién”, khong
nhitng gidm thiéu mét truong hop, dong thoi ddy ciing la hwéng xir 1y diéu kién xdc dinh mét cach chat ché (luu y
bai toan la giai batphu’ang tAinh). Véi diéu kién x> 4, loi giai 1 trinh bay phuwong dn xir Iy bang cach fim gia tri
nhé nhdt ciia ham sé (danh cho cac ban sau khi da hoc kién thirc dao hdm — tinh don diéu ham so, chuong trinh
Gidi tich I6p 11 — 12 THPT); loi gidi 2 ¢6 hudng di bang viéc tach nhdn tir va ddnh gid thong thuwong, phU hop véi
cac ban hoc sinh THCS va lop 10 THPT.

f (X1) —f (Xz)

X =%
theo hoan canh va kha ndng ciia ban thdn, cdc ban co thé‘),lu’a chon cho minh cach gidi hop Iy nhat.

NGi dung, cau triic dé thi tuyén sinh Pai hoc va cao ddng cua B¢ gido duc hién hanh ludn theo phuwong chdam co
bdn, bam sat chuong trinh sach giao khoa, theo ding chudn ky nang va khung Kién thire, phQ hop, vira sitc véi moi
doi twong du thi dong thoi phai c6 tinh phan loai thi sinh rat cao. Hoc, im hiéu, thiee hanh, vin dung va danh gia
cac kién thirc cdp cao hon |a mét diéu hét sire dang quy néu cac ban c6 kha ndang, nhung déi khi diéu ndy sé lam
chang ta mdt di nhitng tw duy dét phd ding cé !

Ngoai ra c&c ban c6 thé chirng minh tinh don diéu theo dinh nghia: >0= f (X) dong bién. TUy

Bai toan 129. Giai phuong trinh v/x° +5x% —11x+3 < v/x* + x* —=3x — 6 + 24/x— 3 (xel).
Léi gidi,
x* +5x° -11x+3>0
Diéu kién {x* +x° ~3x-6>0
X>3

x° +5x* —11x+3>0 {(x—3)(x2+8x)+13x+320
= < X23.

X>3 X>3

Bat phuong trinh d4 cho twong dwong voi
UG +5x% —11x+3 <G + X2 =3X—6 + 24/x -3
X3 +5%x% 11X +3< x> + x? —3x—6+4x—12+4\/(x—2)(x2 +3x+3)(x—3)

& Ax? —12x+21< 4\/(x—2)(x—3).\/x2 +3x+3

<:>3(x2—5x+6)+x2+3x+3§4\/x2—5x+6.\/x2+3x+3 [1]

Pit VX2 —5x+6 =a;Vx’ +3x+3 =b (a>0;b>0)thi [1] tro thanh
a’—b? 9a2—b2<

3a’+b* <4ab < (a-b)(3a-b)<0<

a+b 3a+b
12-V42 _ 3
o (a?=b?)(9a% —b?) <0 <> (3-8x)(8x2 —48x+51)< 0| 4 8
( )( ) ( )( ) 12++/42
=T
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Két hop diéu kién ta c6 nghiém X > ﬂ .

Bai toan 130. Giai bat phuong trinh v4x® —8x% +32x—19 > 23/x% = X* + X =1 —/x— 2 (xel).
Loi gidi.

A%° —8x% +32x-19>0 4x*(x-2)+32x-1920
Picu kién {xX* - x*+x-1>0 o (x—l)(x2+1)20 o x>2.

X>2 X>2

S _4x% +3x— 4% (x-1)+3x-2
Nhan xét 2vx° =X +Xx—1—+/x—2 = A axH3x-2 X (x-1)+3x >0 Vx>2.
U =X+ X—14x=2 20 =X +x-1+~/x=2

Bat phuong trinh d4 cho twong dwong voi
VaxE —8x2 +32X—19 > 2 = x? + X1 —~/x—2

4x° —8x? +32x—1924(x3 —x? +x—1)+x—2—4\/(x—1)(x2 +1)(x—2)

& 4% +27x-13+4,[(x-1)(x-2)/x* +1<0

c>5(x2 +1)+4\/x2—3x+2.\/x2 +1—9(x2 —3x+2)so

2_ 2_
c>5+4/x 23x+2_9.x 23X+2§0
X“+1 X“+1
L [x*=3x+2 ) ) ) 1
Dit z—lzt(tzo)thuduqc 5+4t-9t* <0< (t-1)(9t+5)20=t21e x* —3x+22 X +1<:>xs§.
X* +

Vay bét phuong trinh d4 cho v6 nghiém.

Bai toan 131. Giai bat phuong trinh v9x® —6x% —3x —32 +/x—1=3vx* =3x - 2 (xel).
Léi gidi.

9x° —6x* -3x—32>0
Diéu kién | x>1 & {

X
y oS X>2
(x—2)(x+1)220

X—2)(9x* +13x)+23x-3220

Phuong trinh d& cho tuong duong véi
VOX® —6x2 —3x—32 =3Vx* —3x -2 —/x -1

WX =3x-2-+/x-1>0
9% —6x° —3x—32:9(x3 —3x—2)+x—1—6\/(x—2)(x2 +2x+1)(x—1)
3 -3x-2>+/x-1
=
—6x° +23x—13+6(Xx+1)Vx* —3x+2 =0 (*)

2 2
Taco (¥) e (x+1) +6(x+1)xF—3x+2 —7(x ~3x+2) =0 e 146 XX K27 X =2

X+1 Xx+1
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t=1
VX*—3x+2 . |1+6t-7t* =0
Déti:t(tzo)quyvé * & t:—£<:>t:1c>x2+2x+1:x2—3x+2<:>x:1.
X+1 t>0 7 5

t>0
Dbi chiéu diéu kién, két luan phuong trinh da cho vo nghiém.

Bai toan 132. Giai bit phuong trinh v4x® —x—12 >/x* ~1+ VX’ ~x -6 (xel).
Loi gidi.
4% —x-12>0 (2x—3)(2x2+3x+4)20 2% >3
Diéu kién {x>1 S ax>1 Six2l o x>2.
X} —x-6>0 (x—2)(x2+2x+3)20 x22
Bat phuong trinh d4 cho twong dwong voi
4x3—x—12>x3—1+x3—x—6+2\/(x—1)(x2+x+1)(x—2)(x2+2x+3)

<2 -5> 2\/(x—1)(x2 +2x+3).\/(x—2)(x2 +x+1)

XX A X=3=20C+ X+ Xx=3C =X —X=2+X =X} =Xx=2>0

2
<:>(\/x3+x2+x—3—\/x3—x2—x—2) S0V + X2 +x=3 %X -x*—x-2

SX X +x=-3#xX3-x*—x-2<2x*+2x-1%0 [1]
Hé thirc [1] nghiém dung do x > 2 . Két luan bat phuong trinh da cho ¢6 nghiém x > 2.

Bai toan 133. Giai bit phuong trinh v4x® —4x2 +8x—9 > v/x* = 2x% +2x -4 +VX° = x? +x -1 (xel).
Léi gidi,
4 —4x2 +8x-93>0  |(X—2)(4X* +4x)+16x-9>0
Pidu kign {X° —2x* +2x-420 < {(x-2)(x*+2)20 S Xx22.
X =x*+x-120 (x-1)(x* +1)20
Bat phuong trinh d4 cho twong dwong voi
4x3—4x2+8x—92x3—2x2+2x—4+x3—x2+x—1+2\/(x—2)(x2+2)(x—1)(x2+1)

& 2x3 - x> +5x-4> 2\/(x—2)(x2 +1).\/(x—1)(x2 +2)

<:>3(x3—x2+2x—2)—(x3—2x2+x—2)22\/x3—2x2+x—2.x/x3—x2+2x—2 [*]

Pit VX =X +2x—2 =u;x/x3—2x2+x—2:v(u >0;v>0) thi [*] tr¢ thanh

3u?—v?>2uv < (u—-v)(3u+v)= 0 uv

VR +2x=2> X =22 +X=2 = X2 +Xx20 [1]

D& thay [1] nghiém dting véi moi x > 2. Két luan bat phuwong trinh ¢6 nghiém S = [2;+0).

Bai toan 134. Giai bt phuong trinh V16x° +8x? +156x-43>3{x* 144X’ -8 (xell).
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Loi gidi.
X>1

Diéu kién | x > 2 S x>2,
16x° +8x* +15x—43>0

Bat phuong trinh d4 cho twong dwong voi

16x% +8x? +15x—43.29(x3 —1)+x‘°’ —8+6\/(x—1)(x2 +x+1)(x—

2)(x2 +2x+4)

< 6X° +8x% +15x—26 > 6\/(x—1)(x2 + 2x+4).\/(x—2)(x2 + x+1)

<:>7(x3+x2+2x—4)—(x3—x2—x—2)26\/x3+x2+2x—4.\/x3—x2—x—2

Dit VX + X2 +2Xx—4 =uVx X —x-2 =V (u>0;v>0) tathu dugc

7u2—v226uv<:>(u—v)(7u+v)20©u2v<:n/x3+x2+2x—42\/x3—x2—x—2

X>—
SXHXH2X-4>2 XX - Xx-22X2+3x-2>0< 2
X<-2

Két luan bat phuong trinh d& cho cd tap nghiém S = [2;+0).

Bai toan 135. Giai phuong trinh 22 ,/X + \/7 (xel).

Lot gidi.
biéu kién x >0 . Phuong trinh da cho tuong duong véi

x(x2+1)

X+1 2—X2+X+1+ X(X2+1)<:> x+1) x*+x+1
2 6 3 2 6

o XA +4x+1=4 x(x2+1) = x2+1—41/x(x2+1)+4x:0
<:>(\/x2+1—2\/;)2 :0<:>\/x2+1:2\/§©x2+1:4x<:{

Dbi chiéu diéu kién ta thu duoc hai nghiém x =2++/3;x=2-+/3.
Loi gidi 2. ] o ‘ ,
biéu kién x >0 . Ap dung bat dang thirc Bunyakovsky cho bo gom ba cép so ta cd

[F ] L \/X +1+;\/X26+1+\gj2<(12+12+12)(X2

3

x=2+3
x=2-+/3

+1 x*+1 X
+ +=
24 24 6

[F J 26 +4x+2 _ x+1 \/ﬁ\f X

Phuong trinh dé bai c6 nghiém khi va chi khi (*) xay ra dau dang thirc, nghia 12

/2 X=2++/3
1 X +1:\/g©\/x2+1:2\/;(:>xz+1=4x<:> \/_

Déi chiéu didu kién di dén tap nghiém S = {2 —3;2+4/3 } .
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Bai toan 136. Giai phuong trinh 3\/x(x2 —6x+12) = 2(x2 ~7x +12) (xel).
Léi gidi,
Pitu kién x| (x—3) +3]20& x>0.
Phuong trinh dé cho tuong duong véi 3vXx /X% —6x+12 = 2[(x2 —6X+12)- x] .
bit Vx* —6x+12 =u;«/§=v,(u >0;v>0) thu dugce
=2(u®-v? -2v)(2 =
{3uv (u?-v )@{(u v)(2u+v)=0

Su=2v
u>0:v>0 u>0v=0

& X2 —bX+12=4x < X2 —10x+12=0<> x=5++/13;x =5-+/13
Dbi chiéu diéu kién ta co nghiém x =5++/13;x =5-+/13.

Bai toan 137. Giai bit phuong trinh v2x2 —6x+8 —/x < x—2 (xel).

Léi gidi.

2x* -6x+8>0
=S

x>0

Bt phuong trinh da cho tuong duong ,[2(x - 4x+4)+2x <VX+Xx-2& \2(x-2)" +2x <X +x-2.

Pit /X =u;x-2=v thitaco

Diéu kién { x>0.

u+v=>0 u+v=0
VU + 2V Su+vess , & )
2U° +2v- < U+ 2uv+Vv (u—v) <0
X>2
@UzV@X—Zzﬁ@ X S Xx=4
X" =5x+4=0

Két luan bat phuong trinh d& cho ¢ duy nhét nghiém x = 4.

Bai toan 138. Giai phwong trinh v/x® —14x* +1 =x* -12x* +1 (xel).
Léi gidi.
Nhan xét * ~L14x* +1=(x* +1) —(4x?)" = (x* —4x? +1)(x* + 4x* +1) nén ta c6 diéu kién
(x*=4x* +1)(x* +4%* +1)2 0 = x* —4x* +12 0.
Phuong trinh d& cho tré thanh
\/(x“ —4x? +1)(x4 +4x° +1) =x*'-12x* +1

SUX = A +1X + A2 41 = 2(x4 —4x? +1)—(x4 +4x° +1)

Dit VX' —4x2 +1 = u;v/x* + 4x2 +1=v,(u>=0;v>0) tathu dugc

{uv:Zuz -V {(u—v)(Zu +v)=0

u=0:v>0 u=0:v>0

<Su=v

VX -4+l =X +a +l o X — A +1=X +4X° +1< x =0
Két luan phuong trinh dé bai c6 duy nhat nghiém x=0.
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Bai tap tuwong tu. ) )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

1. 33X +4x—5+x—3 <11x° + 25X+ 2.
\/x(2x—5)§x/x2—3x+2+\/x_—3.

3. NAX —15X+7 2~/x2—3x+2 ++/x-3.
4. \5x?-13x+2-/x-3<2/x* —3x+2.
\/(x+1)(3x—10)zx/x2—3x+2+2«/m.

J5x2 —15x +3 < 24x2 —4x+3 +/x-2.
NTX2=23Xx+13 <X =2 +24x? —4x+3.
Vax? —Tx-1-x* —x -/x=2 <0.
Jx® —2x >\/2(2x2 ~6x+3) - 2Vx-3.

. \/(x+1)(5x—14) <x?—2x+2x-3.

11, V6x2 —x—19 <+/x° —x +3Jx 2.

12. \/3x% +8x—22 —3Jx—2 >/x* —x.
13. V6x2 +11x ~14 </X° + X +3/x~1.
14. ¥ + % +3x -1 -/3x% +14x 11> 0.
15, 5x2 +11x 12 <+/2x* — X +3/x - 1.
16. VX +x—6+3x—1 = 2\/x* —2x+6..
17. fx(4x=13) ++/x=5 > 2{x* —x.

18. /5x2 —17x+5 > 24X’ —2x —/x—5.
19. V10X? —57x+29 <3y/x* —5x — J_s

20. \/2 10x? ~14x+3) > 3,/x(2x~1) —x -

21. \/5X +8x—4222\/ x—2 x+3 +4/X=3.
22. N10x? ~37x+2 > 3,/x(x~3) —V/x 1.

23. 43X% =X > 17X — 26X —40 +3y/x -5 .

24. \J9X2 —31x+20 > 24/ X% — X +~/X2 —3x+ 2.
25. NAX? 12X +5 = X2 —3x+ 2 +~/x2 - 3X..

26. NAX? — 24X+ 26 =X’ —3x+2 +/X* = 3X .
27. NJOX2 —29% +11 = 24/x2 = 3X +/X* —3X+ 2 .
28. \25x% —55x +12 = 2/X? —3x + 2 + 3VX? —4x..
29. X +2X% +Tx—-2 >3 —1+/x-2.

30. VX 42X —x—3-~/x*+1>x~2.

31, VAX® +4x2 +4x-19 < 24/x* -8 +/x—1.

32. \72X% +24x2 —36X +4 = 3\/8x* —1+/2x-3 .

no

© © N o O

=
o
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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.

S7.
58.
59.
60.
61.
62.

VX — 4% +14% -85 > 2/x° =27 —/x 1.
VX +4x2 +2x > X3 -1+ 2Jx.

VOXE +12x% +14x— 4 < 3x —1+4Vx.

V2X2 +3x—4 < X2 -3x+2 + 24X

VAXE —4x2 +3x -7 <A —1+x° - 2x.

JAXE —8X% —29x+18 = VX* + X — 2 +VX* —4x .

VAxE +12x% +3x + 4 >\/x3—1+1/x(x2+1).
X+2=+X>—2Xx—2+2x+1.

NG +1+2«/37x=,/3(x2 +6x+1) .

20X —=X+3+/x+6 :\/3(2x2—x+12).
VX2 =2Xx+3+ 24x+ =,/3(x2+5).
X =1+X*+7x+1 :%\/5x2+42x+61.

3V3X—4 +/x-1=+/5x> +36x—-51.
2\/3x+5+\/x2+x+3:\/3(x2+7x+13) .

20X =X +\/3x+1>1/3(2x2 +x+1).
243x% = x+1++/4x+3 S\/B(ze +2x+5) .

VAxE —B5x2 +11x—6 =/2x -1+ 21/(x—2)(x2 +1) .
VAxE + X2 +18x -1 —/2x-1=2x3 1.

VOXZ +17X—24 <32 +7X—6 + 2/x—1.

24X — :1/3(3x2+x+1)—\/3x2—x+3.

\V2x? —1+\/521/3(2x2 +x—1).
VBX2+X+2 2\/3(5x2+8x+2)—\/14_x.

\/x2+x+3+«/6_x:1/2(x2+7x+3).

\/x3+x+l+3\/x2+1§\/4(x‘°’+3x2+x+4).

3W2X% —x+2 +4/3x% +2 = 2/9x* —3x +8 .
VX2 +3X +/3x+3 < 24x2 + 4x+1.

2/8x% —6x+1++/x—1=/28x> —8x—3.
V37X2 +196X +157 =5X? +5X +4 +/X+5 .

VX2 45X +3VXx+6 =24/x* +8x+18.

20X + X +1+1+3%° :\/3(5x2 +2x+3).
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N < 3 X°+7
Bai toan 139. Giai phuong trinh , [x+— = (xel).
X 2(x+1)

Loi gidi 1.
biéu kién x > 0. Phuong trinh da cho tuong duong véi

2(x+1) /x+§:x2+7©2(1+£) /x+§:x+Z
X X X X
<:>x+§—2(1+£J /x+§+i2+g+1:iz—g+l
X X X X X X® X
2 2
@(1+£— X+§J :(l—q @(‘/x+§—2]£‘/x+§—gJ:0
X X X X X X

> X+—=2& ) =
X*—4x+3=0 X=3
2 x>0 x>0
X x}+3x—4=0 (x—l)(x +x+4):0

Két luan phuong trinh da cho c6 nghiém S = {1;3} .

> X+

< | w

Loi gidi 2.
Diéu kién x> 0.

Phurong trinh da cho twong duong véi (2x+2)v/x* +3 =(x*+7)x.

uv =2

Pat Vx* +3 =u;v/x =v (u>0;v> 0)ta thu dugc (2v2+2)u=(u2+4)vc>uv(2v—u)=2(2v—u)<:{2v_u

. uv:2<:>\/x3+3x:2©x3+3x—4:0<:>(x—1)(x2+x+4):0<:>x:l.
, x=1
= V=US X +3=4x
Xx=3
Két luan tap nghiém S = {1,3}.
Loi gidi 3.
biéu kién x > 0. Phuong trinh da cho tuong duong véi

/x+§—2— X2 +7 e X —4x+3 _x2—4x+3© X*—4x+3=0 (1)
X 2(x+1) ﬁ(\/x2+3+2ﬁ) 2(x+1) VX +3x =2 (2)
x=1
X=3
* (2o X +3x-4=0 (x-1)(X’ +x+4)=0e x=1.
Vay phuong trinh da cho ¢d hai nghi¢m.
Loi gidi 4.
biéu kién x>0.
Phuong trinh d& cho tuong duong vaéi
3 x'+14x*+49
=
X 4(x2+2x+1)

& (1)<:>(x—1)(x—3)=0©{

= 4(x2 +3)(x2 +2x+1) = x(x4 +14x° +49)

=N 4(x4 +2x3 +4x%? +6x+3) =X +14x3 +49x < x° —4x* +6x° —16x* +25x—-12=0
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@(xz—4x+3)(x3+3x—4):0©(x—l)z(x—B)(xz+x+4):0<:{xz3

Két luan phuong trinh da cho c6 tap hop nghiém S ={1;3}.

2
Bai toan 140. Giai phuong trinh X +1§£ /3x+E (xel).
2+x 3 X

Léi gidi 1.

Piéu kién x> 0.

Bét phuong trinh d& cho tuong duong véi (3X +3)v/x < (x+2)V/3x* +1.

Pit Vx =a:v/3x%+1=b (a>0;b>0) thithu dugc

(bz+2)a£(a2+2)b®2(a—b)£ab(a—b)c»(a—b)(ab—Z)zo

a’—b? a ’p? —
a+b ab+2
< (x— (3x +3x+4) 0= x<1

>0 (3x2 —x+1)(3x3+x—4)§0

Két hop diéu kién suy ra tap nghiém S = (0;1].
Lo gidi 2.

biéu kién x>0.

Bat phuong trinh d& cho tuong duong véi

32 +3<(x+2) 3X+£©3x+§§(1+3j 3x+£©3x+%—\/3x+ 1. 2\/3x+£—g
X X X X

- \/3x+%(\/3x+%—qs§[\/@—1ja[\/@—lﬂ\/@—aso
& (VB +1-Jx|(Vadex-2)<0 ()

Nhan xét 3x° —x+1>0,Vxell = 3x2+1>x,Vxell =~/3x2+1>+/X,¥x>0.

Do d6 (1) < 3x‘°’+x£2©3x3+x—4§0<:>(x—1)(3x2+3x+4)£0<:>xSl. Két luan nghiém S = (0;1].

Loi gidi 3.
bicu kién x>0.
Bat phuong trinh d& cho tuong duong véi

x*+1 1 1 1 1 3x*—x+1 1| [3x*+1
e TN () S S s AEEAI gt ] AL |
2+x 3 3 X 3 3(x+2) 3 X
3 —x+1 V3 +1-x  3xE—x+1 3xP —x+1
= < = <
X+2 Jx X+2 &(\/3x2+1+\/§)

D& thdy 3x* —x+1>0,Vxell va x>0 nén (*) tro thanh
y

&(\/3x2+1+\/§)§ X423+ X +X<X+2 3 +x<2

<:>3x3+x—4§0©(x—1)(3x2+3x+4)§0c>xﬁl

Dbi chiéu véi diéu kién di dén tap nghiém S = (0;1].
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. . . 2 3(x*+3)
Bai toan 141. Giai phuong trinh (X +— =3 (xel).
X X+

Loi gidi 1.

biéu kién x>0.

Dit VX =u;v/3x* +6 =V, (u > 0;v > 0) thi phuong trinh d& cho tr¢ thanh
u=v

(V2 +3)u=(u? +3)v<:>v2u—u2v+3(u—v)=0©(u—v)(vu—3)=0<:{

uv=3

0 U=V&3x°—x+6=0,A<0, trudng hop nay vo nghiém.

x>0 X >0 x>0

=S =S
X(3x*+6) =3 [xX*+2x-3=0 |(x-1)(x*+x+3)=0

Déi chiéu diéu kién di dén nghiém x=1.

Lo gidi 2.

biéu kién x > 0. Phuong trinh da cho tuong duong véi

V3x% +6 3(X2+3)@\/3x2+6—\/§:3(xz+3)_1© 3 -x+6 3’ -x+6 1

o uv:3c>{ = x=1.

Jx X+3 Jx X+3 \/;(\/mh/;) X+3

Nhan xét 3x* —x+6>0,vVxell .

= x=1.

x>0 x>0
Do do [1] < x(3x2+6)+x:x+3©{ {

X +2x-3=0 (x=1)(x*+x+3)=0

Két hop diéu kién ta c6 nghiém x =1.

Loi gidi 3.

Diéu kién x> 0.

V6i diéu kién d6, phuong trinh d4 cho twong dwong voi

2 B(X+3) xry2 3(X'+6x+9)
X+;: P =

X+3 X x> +6X+9
X H6X3 +11x% +12x +18 = 3x° +18%° + 27X

& 3% —x* +12x° —11x* +15x-18 =0

& 3 (x*+2x=3) = x(x* +2x-3)+6(X° +2x-3)=0

& (3xF =x+6)(x*+2x-3) =0 <> (x—=1)(X* +x+3) =0 <> x =1
Két luan phwong trinh ban dau ¢ nghiém duy nhat x =1.

2 —
Bai toan 142. Giai phuong trinh 2X XS 2x+§—1 (xel).
2+X X
Loi gidi 1.
biéu kién x>0.

Phuong trinh da cho twong dwong voi \/;(ZXZ —X +5) =(2+x)v2x* = x+3.

Pit VX = uv2x - x+3 =V, (u>0;v>0)ta thu duoc

u(v2+2):(v2+2)u<:>uv2—v2u+2u—2v=0©(u—v)(uv—2)=0<:>{u:V

uv=2
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> U=ve Xx=2X"-x+32x°-2x+3=0,A<0.
x>0 X >0 x>0
> wWw=2< = = < x=1.
(2 -x+3) =2 [2¢-x*+3x-4=0 " |(x-1)(2x* +x+4)=0
Két luan phuong trinh d4 cho c6 nghiém duy nhit x =1.
Lo gidi 2.
biéu kién x > 0. Khi d6 phuong trinh d& cho twong duong vai

2x° —x+5 N2x*-x+3 _ 2x*-x+5 2X2P = x+3

= P 1= -1
2+ X Jx 2+X JX
©2x2—2x+3_\/2x2—x+3—\/§®2x2—2x+3_ 2x% —2x+3
X+2 Jx X+2 &(x/sz—x+3+«/§)

x>0 x>0

2x3—x2+3x—4=0©{(x—1)(2x2+x+4)=0

Vay phuong trinh ban du c6 nghiém duy nhat x =1.
Loi gidi 3.
biéu kién x > 0. Khi d6 phuong trinh d& cho twong duong vai

2_
w 2X+§—1©2X —X+5 (X+2) M
2+ X \ X X
2x* —x+5 2 [2x? —x+3 2x? —x+3 2 2) [2x*—x+3
Pl it R 1+2 | |22 2202
X X X
\/2x2—x+3{\/2x —X+3 j L /2x —x+3 j
= -1
X

@{ /2x2—x+3_1j£ 2x° —x+3 2 V2x* - x+3=1x (1)
X X x(2x2—x+3):2 (2)

e (1) 2x*-2x+3=0,A<0, trudng hop nay vo nghlem.

S X+2= x(2x2—x+3)+xc{ o x=1

) x>0 x>0 !
[ ] X=1.
(2)= 2x3—x2+3x—4:0<:> (x—l)(2x2+x+4):0©

Vay phuong trinh d4 cho c¢6 nghiém duy nhat x =1.

Bai toan 143, Giai bt phuong trinh \/x(x+2) +v/x 2 y/(x+1)’ (xel).

Lo:z gidi. )
biéu kién x > 0. Bat phuong trinh da cho tuong duong vdi

X2+ 22X+ X+2XX+2 > X3 +3x2 +3x+1
2 2
<:>2x\/x+22x3+2x2+1c>(x x+2) —2x\/x+2+1£0©(x x+2—1) <0

—1+\/§_—1—\/§}

2 2

S xX+2 =1 X3+2X2—1=0C>(X+1)(X2+X—1)=0:>XE{—].;

CREATED BY GIANG SON; XYZ1431988@GMAIL.COM www.DeThiThuDaiHoc.com 2. D, E,F; Quix poAN BO BINH



LY THUYET SU DUNG AN PHU CAN THUC (PHAN 4) www.MATHVN.com 94

So sanh véi diéu kién di dén nghiém x = % .

Bai toan 144. Giai phuong trinh 2(2x* +13)v/x =(x+5)vax*+21  (xel).
Loi gidi 1.
Piéu kién x>0.
Dit v/x =a;V4x2 +21=b (a=0;b>0)thi phuong trinh da cho tro thanh
a=b
b*+5)a=(a’*+5)b< (a—b)(ab-5)=0<
(b +5)a(a" +5)b s (a-b)(ab-5) -0 | ° ",

e a=bo4x*—x+21=0 (VO nghiém).

o ab=5& x(4X° +21) =25 (x—1)(4x° +4x+25)=0< x=1.
Két hop diu kién ta thu dugc nghiém S = {1}.
Loi gidi 2.
Piéu kién x>0.
Nhan xét x = 0 khéng thoa man hé phuong trinh ban dau. Phuong trinh d4 cho tuong duong véi

2(2x* +13) ,/4X2+21c>2(2x2+13) Jax? + 21

- 1= 1
X+5 Jx X+5 Jx
2 2
o X ox+2l ax —x+2l < X+5=4x* + 21X + X

5 (Va2 o)

<:>4x3+21x—5:0<:>(x—1)(4x2+4x+25):0© x=1
Két hop diu kién ta thu dugc nghiém S = {1}.

Bai toan 145. Giai phuong trinh (3+ x)‘/2x+Z =2(x*+5)  (xel).
X
Loi gidi 1.
biéu kién x>0.
Phurong trinh dA cho twong duong véi (x+3)2x* +7 =2(X* +5)v/x .
u=v
Pt V2x* +7 =u;v/x =v (u>0;v>0)tacod (v +3)u=(u”+3)v < (u-v)(w-3)= 0@{ ;
uv =
0 U=V&2xP—x+7=0 (V6 nghiém).
0 w=3o2x"+7x-9=0c (x-1)(2x* +2x+9)=0< x=1.
So sanh diéu kién ta thu dugc nghiém S = {1}
Loi gidi 2.
biéu kién x > 0. Phuong trinh da cho tuong duong véi

\/2x2+7_2(X2+5)©\/2x2+7 1_2(X2+5) 2X2 —Xx+7 2x2 =X +7

= = -l
Jx X+3 Jx X+3 &(,/2X2+7+\/§) X+3

o 2x‘°’+7x+x:x+3©2x3+7x:9<:>(x—1)(2x2+2x+9):0<:>x:1

Doi chicu dicu kién ta c6 nghiém x=1.
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Loi gidi 3.
biéu kién x > 0. Phuong trinh da cho tuong duong véi
(1+§j 2x+Z:2x+£©2x+z—(l+§j 2x+z+1(%+§+1J:1[%+§+1J—g
X X X X X X 4(Xx° X 4\ x° X X

= ‘/2x+z—£(§+lj :(i—i) = ,/2x+1—1 2x+z—§ =0
| X 2\ X 2X 2 X X X
7
\/2X+;_1 {sz—x+7:0
& = = x=1

7 3 2x3+7x-9=0
2X+—=—
X X

Doi chicu dicu kién ta c6 nghiém x=1.

Bai toan 146. Giai phuong trinh X%Z 3x+% =x"+1  (xel).

Léi gidi 1.

bicu kién x> 0.

Phuong trinh da cho twong dwong voi (3X2 +3)\/; =(x+2)Vv3x* +1.

Pt VX =u;V3x° +1 (u>0v>0) quy vé (V' +2)u=(u’+2)ve (u-v)(w-2)=0< RV:_VZ

% U=V 3X2—x+1=0 (V6 nghiém).

x>0 x>0
* Ww=2s = ) < x=1
3 +x-4=0 " |(x-1)(3x*+3x+4)=0
Két luan phuong trinh d4 cho ¢6 nghiém x =1.
Lo gidi 2.
biéu kién x>0.
Phuong trinh d& cho tuong duong vaéi
3 +3 V3P +1 - 3x? +3_1_ \3x2+1 e 3 —x+1 3x* —x+1

x+2  Jx x+2  Jx X+ 2 _&(MJM/;)

S X+2=3C+x +x<:>3x3+x—4:0<:>(x—1)(3x2+3x+4):0<:> x=1
Vay phuong trinh d4 cho c¢6 nghiém duy nhat x =1.
Loi gidi 3.
biéu kién x > 0. Phuong trinh da cho tuwong duong véi

(x+2)4/3x° +x :3(X‘°’+x)<:>3x3+x—(x+2)\/3x3+x+%(x2 +4x+4):%(x2+4x+4)—2x

V3t +x=2 [1]
=

V33X +x =—x [2]
o |1le3x’+x-4=0<(x-1)(3x"+3x+4)=0<= x=1.

[1] & 3%’ (x=1)(3x" )

e Phuong trinh [2] vd nghiém do diéu kién x> 0.
Vay ta co tap nghiém S = {1}.

o{r2 23]

2
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Bai toan 147. Giai phuong trinh (5x° +4x+3)v/x =(x+3)v5x’ +4x  (xell).
Lo gii .

bicu kién x>0.

Nhan xét x = 0la mot nghiém. Véi x > 0 phuong trinh da cho tuong duong voi

VBXZ +4x  5X2+4x+3  /5X* +4x 5x° +4x+3
= = -1= -1
Jx X+3 JX X+3
5x% 4+ 3x _ 5x%+3x 5x% 43X _ 5x%+3x

<:>\/§(\/5x2+4x+\/§) X+3 ©1/x(5x2+4x)+x_ X+3

< 5X3 +4x° :3<:>5x3+4x2—9:0©(x—1)(5x2+9x+9):0<:>x:l

Vay phuong trinh da cho ¢d hai nghiém x =0hoac x=1.

Loi gidi 2.

biéu kién x >0.

Dit +/x = a;v/5x% +4x =b (a>0;b > 0)thi phuong trinh da cho tré thanh

a=b
b? +3)a=(a?+3)b < (a-b)(ab—3)=0
( +)a (a+) < (a-b)(ab-3) C{abz?a
x=0
* a=bho b’ +4x=xox(5x+3)=0< (3
5

= ab=3o VB +4x° =3 5x° +4x —9 =0 (x—1)(5x* +9x+9) =0 < x =1.
Vay phuong trinh da cho ¢d hai nghiém x =0hoac x=1.
Loi gidi 3.
Diéu kién x>0.
x=0

5x2+4x+3:(x+3)\/m (*)
(*)<:>5x3+4x2+3x:(x+3)m<:>4(5x3+4x2)+12x:4(x+3)m
<:>4(5x3+4x2)—4(x+3)\/5x‘°’+W+x2+6x+9:x2—6x+9<:>(x+3—2\/5x‘°’+w)2:(x—3)2
V5 +axt =3 [5x*+4x2-9=0 [(x-1)(5x*+9x+9)=0
<:{\/5)(3+w_)(c>|:X2(5X+3)—0 QLZ(SX+3)—O

Két luan tap hop nghiém S ={0;1}.

Phuong trinh d& cho tuong duong vaéi l:

= xe{0;1}

Bai toan 148. Giai phuong trinh (7X° +5)/x =v7x*+2(x+3)  (xel).
Lo gidi 1.
biéu kién x>0.
Pt VX =uN7XE+2 =v (u=>0;v > 0)thi phuong trinh da cho trg thanh
a=b
b? +3)a=b(a’+3) < (a—b)(ab—3)=0
(b*+3)a=b(a*+3) < (a—b)(ab-3) C{abz?a

> a=bo 7x*—x+2=0 (V6 nghiém).
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> ab=3<7x+2x-9=0c (x-1)(7x* +7x+9) =0 x =1.
Déi chiéu diéu kién va két luén tap nghiém S = {1},
Loi gidi 2.
Piéu kién x>0.
Nhan xét x = 0 khéng thoa man phuong trinh da cho. Do d6 bién doi

7x*+5 7X*+2  7x*+5 NTX2+2 TX?—X+2 7X?—X+2

= o -1= le = (*)

X+3 Jx X+3 N X+3 &(er\/})

D& thay 7x* —x+2>0Vx ell nén
(*)<:>x+3:\/7x3+2x+x<:>7x3+2x—9:0<:>(x—l)(7x2+7x+9):0<:>x:l.
Déi chiéu diéu kién va két luén tap nghiém S = {1},

Loi gidi 3.
biéu kién x>0
Nhan xét x = 0 khéng thoa man phuong trinh da cho. Ta bién do6i

(x+3)‘/7x+g:7x2+5©7x+§—(1+§j,/7x+3:Oc>4(7x+§j—4(l+§j 7x+g:0
X X X X X X X
2 2
@4(7X+EJ—4(1+§) 7x+g+1+§+%:1—§+%c{1+§—2 7x+g] :(1—§j
X x )\ X X X X X X X X
7x+2 21 1Y 27x2+7
X 7x2—x+2:0 X—— =0
7w 2 9—0 ’
[7x+ 2_8 L/x+2x=9= (x- 1)(7x +7x+9):0
X X

Vay phuong trinh d4 cho ¢6 nghiém duy nhat x =1.

=

Bai toan 149. Giai phuong trinh (X* +14)x =(3+2x)Vx"+8  (xeD).
Loi gidi.

biéu kién x>0.

Dit /X =u;v/x? +8 =Vv,(u>0;v > 0)thi phuong trinh d& cho tré thanh

(V2 +6)u=(2u®+3)v e uv’ —2uPv =3v—6u < uv(v—2u)=3(v-2u)

u=2v |Vx=20¥+8 [4x-x+32=0 (1)
= =
uv=3 x(x2+8)=3 x*+8x-9=0 (2)

c>(u—2v)(uv—3)=0©{

Xét hai truong hop

x=1

X +x+9=0 (3)
= Céc phuong trinh (1) va (3) déu vo nghiém vi A <0.

K&t luan phuong trinh da cho cd duy nhat nghiém x =1.

. (2)<:>(x—1)(x2+x+9):0<:{

2 —
Bai toan 150. Giai phuong trinh z;x +11: X+ ! (xel).
X
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Loi gidi.
2x° -1
A 1n |—>0
biéu kién < 2x-1
6x#1

D& thiy phwong trinh ban dau c6 nghiém khi 6x—1> 0. Khi d6 ta c6 bién ddi
441 (21 [4x2 +1j2 21
6x-1 2x-1 6x-1 2x-1
Dit 2x* —1=u;2x-1=Vv = 4x* +1=2u+3;6Xx—1=3v+2. Ta thu dugc phuong trinh
(Zu +3j2 U Aut+12u0+9 U

=— o —————=—4u*v+12uv+9v =9v’u +12uv+4u
v+2 \; v +12v+4 v

4(2x* -1)=9(2x-1)

S uv(4u-9v)=4u-9v & (4u-v)(w-1)=0 szz -1)(2x-1)=1

8x2—18x+5=0 8x* —-18x+5=0 9441 9-+/41 1
< 2 = X€ ; 0L—-
4 -2x*-2x=0 | x(2¥-x-1)=0 8 8 2

2

1 >0 suy ra tap nghiém S 2{9+\/ﬁ;9—\/ﬂ;0;_%;1}

Két hop diéu kién 6x—1>0va 2X
2 8 8

2 2
Bai toan 151. Giai phuong trinh 8x =5 =3 x =3 (xel).
X 3x-2
Lot gidi.
2 —
Diéu kién >0;x#0.
3x-2
. 8x* -5 < N x . ‘ , \ . A 1A e A
Véi > 0 thi phuong trinh d& cho cé nghi¢m. Luc nay phuong trinh ban dau bien doi vé

8x2-5) _4x*-3 (8x*-5) 4x*-3
=90, = = [+].
X 3x-2 3X 3x—-2
bit 4x* -3=a;3x-2=b=8x*-5=2a+13x=b+2.Khido

2
[*]@(Zba;rzl} =%<:>(4a2 +4a+1)b=(b2 +4b+4)a

ab=1

< 4da’h-4ab=4a-b <= ab(4a—b)=4a—b<:>(ab—1)(4a—b)=0c{4a_b

Xét hai truong hop xay ra

v ab=1c>(4x2 —3)(3x—2)=1<:>12x3—8x2 ~9x+5=0< (x-1)(2x-1)(6x+5)=0< XE{—

_ 3+4/649 e 3—+/649
32 32

oo
N |-
[N
%,_/

v 4a=b©4(4x2—3)=3x—2c>16x2—3x—10=0:>x

3++/329 e 3-4/329
32 32

D6i chiéu véi cac didu kién ta thu duoc nghiém x=1;x =
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6x’-2 [2x*-1

Bai toan 152. Giai phuong trinh = (xeD).
5x-1 5x-4
Loi gidi.
2 —
Pidu kien 25 Lo 0x %1
5x-4 5
2 2 5} 2

Véi bx" -2 >0, phuong trinh d cho tré thanh bx" -2 = 2x 1.

5x -1 5x-1 5x-4

bit 2x* —1=2a;5x—4=b=6x*-2=3a+15x—-1=b+3 ta thu dugc

2
@Mslj _a 9 tbatl_a oo sanib—ab?6absoa
+

b  b*+6b+9 b

< 9a’h—9a=ab’-b < 9a(ab-1)=b(ab-1) < (ab—-1)(9a-b)=0
0 ab=1c (2% -1)(5x—4)=1<10x"—8x* —5x+3=0
1++/31 _—1+\/ﬁ

c>(x—1)(10x2+2x—3)=0:>x:l;x:— TR,

5++/385 o 5-/385
36 36

) 9a=b<:>9(2x2 —1)=5x—4c>18x2—5x—5=0c>x=

Két hop diéu kién ta thu duogc cac nghiém cua bai toan.

2 2
Bai toan 153. Giai phuong trinh 2x -1 _ i,/SX 4 (xel).
8-3x 5V 2-x

Lo gidi
2 JE—

Pidu kien 2 %> 0
2—X

10x* -5  [5x*—4

Phuong trinh d& cho tuong duong vaéi

8-3x \ 2-x
bit 5x?—4=a;2—-x=b=10x* -5=2a+3;8—-3x=3b + 2. Ta thu dugc
2a+3>
w-foeim
* b(2a+3)" =a(3b+2)" (%)
Chl y rang
(*) = b(4a’ +12a+9)=a(9b’ +12b+4) < 4a’h—9ab’ =4a—9b
4a=9b
& ab(4a-9b) = 4a—9b < (4a—9b)(ab—1) =0 L{Z_l
. 4a=9bc>4(5x2—4) 9(2-x) < 20X +9x—34=0 < X {9“280 9_4“02801}.

= ab=1e(5x°-4)(2-x)=1< 5 -10x" - 4x+9=0

5+\/205_X_5— 205
10 '

10

& (x=1)(5x° —5x—9)=0c> X=1X=

D6i chiéu cac diéu kién ta thu duoc nghiém cia bai toan.
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2 2
Bai toan 154. Gidi bit phuong trinh X X¥05 5 [X “X*+2 oy
X+2 X+1

Loi gidi.
X*—X+2

Pitukién { x+1 < x>-1.
X#—2

Bat phuong trinh d4 cho twong dwong voi (x2 —x+6)\/x+12 2(x+2)Vxt—x+2.

bat Vx* —x+2 =u;vx+1=v,(u>0;v>0) ta thu dugc

(u2 +4)v2 2(v2 +1)u SuV-2viu>2u—-4veuv(u—-2v)=2(u—2v)

@(UV—Z)(U—ZV)ZO@UU\\:+24 uu+2v >0 (uPvi-4)(u? -4v%) 20
<:>[(x2—x+2)(x+1)—4][x —X+2- 4(x+1)] 0
<:>(x3+x—2)(x2—5x—2)20©(x 1(x +x+2)(x —5x— 2)

& (x-1)(x* -5x-2)20 x25+;/—v5_\/_§x§1

2

5P )
2 2 '

Két hop diéu kién ta thu duoc nghiém S =

2 2
Bai toan 155. Giai phwong trinh 5, | 2x +1_2x+13 (xel).
5x -2 4x -1

Loi gidi.

Diéu kién X > é .

2 2
Phuong trinh d& cho tuong duong vaéi 1/2)( t1_2x 413 .
5x-2  20x-5

at V2x* +1=u;v/5x -2 =v,(u>0;v>0) = 2x* +13=u” +12;5x +1=Vv* + 3. Ta thu dugc
u®+12
4v? +3

S A4uv? +3u =uv+12v < duvi —uiv+3u-12v=0

E:

\'
uv=3

c>uv(4v—u)+3(u—4v)=0©(uv—3)(u—4v)=0©L 4y

> w=3e (2% +1)(5x-2) =1<10x° — 4x* +5x -3 =0 < (x—1)(10x* + 6x+3) =0 < x =1.

10+v82 _10-82
2 2

> U=4v2X2 +1=20x-8<= 2x* —20Xx+9=0< x =

10+v82 _10-.82
2 2

Két luan phuong trinh d cho c6 ba nghiém x=1;x =

3(1+x° 2 _
Bai toan 156. Giai phuong trinh ( ) =2 -1 (xeD).
5X -2 5x -3
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Loi gidi.
2_
Pidu kien 2% 150
5x-3
DPit 3x° —1=u;5x-3=v=3x*+3=U+4;5x-2=v+1. Véi u+i20, phuong trinh d& cho tro thanh
v+
U—M:Z\Ec(u%& +16)v:4u(v2+2v+1)<:>u2v—4uv2 =4u—-16v
v+1

o (0 =40 -d0) < (w—4) - 0) -0 |

v w=4 (3% -1)(5x-3) =4 < 15x° —9x* —5x—1=0 < (x—1)(15x* + 6x+1) =0 < x =1.

Y U=4v e 3¢ —1=4(5x-3) < 3% —20x+11=0 < X 10+‘/_ 10_:6_7.
Déi chiéu diéu kién suy ra phuong trinh da cho ¢6 cac nghiém x=1;x = 10+67. x=20 -6 :

3 73

3 3
Bai toan 157. Giai phuong trinh x 14 _ 2,/)( Sx+4 +3 (xel).
2+ X 1+x

Léi gidi.
x*—3x+4 S

biéu kién 1+x
X #—2

— 3 —
Phuong trinh d& cho tuong duong véi 2 X +14 —3 21/ X+ 4 X —3x+8 =2, X+4 (*).
1+x 2+ X 1+x

2 0 thi (*) tro thanh

biat x> -3x+4=Uu;1+Xx=Vv=Xx*-3Xx+8=U+4;2+x=V+1. Vo1 1
v+

u+d_ Z\E = (u2 +8u +16)v = 4u(v2 + 2v+1) < uiv—4uv? =4u—16v
v+1 \;

<:>uv(u—4v):4(u—4v)©(uv—4)(u—4v):0©{zv_:43

. uv=4c>(x3—3x+4)(1+x):4c>x4+x3—3x2+x:0.
c>x(x—1)(x2+2x—1):0:>x:O;x:l;x:—1+\/§;x:—1—\/§.

" U= X -3X+4=4(1+X) S X’ - Tx=0 X=0;x=— 7:x=+7.

Két hop céc diéu kién ta thu duge tap nghiém S = {0;1; —1+2;-1-2: 7T } .

Bai toan 158. Giai phuong trinh 1‘/ 2X+15 = X+221 (xel).
2VX"=2x+2  3(x-1)"+11

Loi gidi.
Piéu kién x> -15.

Phuongtr‘lnhdéchotu:orngduongvéi1‘/ 2X+15 = 2X+21 .
2\ X —2x+2 3x°-6x+14
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bit x+15=U; x> —=2X+2=V= X+21=U+6;3x* —6Xx+14 =3v+8.
Chi yring x>—-15=>u+6>0;3v+8>0. Khi d6 ta c6 bién ddi

2
1ju_u+6 u_ W +12u+36 o 20 asuvs 64u = AUy + 480y + 144y

2\V "3v+8 4V 9v’+48v+64
< ViU —4u’v =144v—64u < uv(9v —4u)=16(9v—4u) < (uv-16)(9v—4u)=0
% Ww=16 < (x+15)(x" —2x+2) =16 < x* +13x* - 28x+14 =0
& (x-1)(X* +14x-14) =0 = X =Lx=-T+3J7;x=-7-37.

| 11+/499 . 11-/499
9 9
11+/499 . 11-/499
9 7 9

> 9v=4uc>9(x2—2x+2)=4(x+15)c>9x2—22x—42:0©x

Déi chiéu diéu kién ta thu duoc cac nghiém X =1x=-7+3J7;x=-7-3J7;x =

2 2
Bai toan 159. Giai phuong trinh 3,/)( t2_2x 413 (xel).
4x-1  8x-1

Loi gidi.
Piéu kién x> % ,
Phuong trinh d& cho tuong duong 3 \/E _ Z((zzxtzlg ii |
biat x*+2=u;4x—1=v,(u> 0;v>0)ta thu dugc
3\/E 2u+9 u_ 4u®+36u+81
v

= =9.—=—————= ¢ 36uv’ +36uv+9u = 4u’v+36uv +81v
2v+1 vV o 4vi+4v+l

< 36uv’ —4u’v =81lv—9u < 4uv(9v-u)=9(9v—-u) < (4uv-9)(9v-u) =0
0 4uv=9c>4(x2+2)(4x—1)=9c>16x3—4x2+32x—17:0
2x=1 1
<:>(2x—1)(8x2+2x+17):0© > = Xx==.
(x+1)"+7x* =-16 2

0 W=Uus9(4x-1)=x"+2< X" -36x+11=0= x=18++/313;x=18-~/313.

Két hop diéu kién di dén dép s6 S = {% :18-+/313;18+ \/313} .

2 2
Bai toan 160. Giai phuong trinh 1/2)( x+t4 _Ox —3x+22 (xel).
9-4x 33-8x

Loi gidi.
bicu kién 9-4x>0.
bat 2x* —x+4=2a;9—-4x=b,(a>0;b>0)= 6x*—3x+22=3a+10;33-8x = 2b +15.
Phuong trinh d& cho tré thanh

a 3a+10 a 9a’+60a+100

b 2b+15 b 4b7+ 600+ 225
< 4ab® —9a’h +225a-100b = 0 <> ab(4b—9a)+25(9a—4b) =0« (ab-25)(9a—4b)=0

< 4ab? + 60ab + 225a = 9a’b + 60ab +100b
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v ab=25c>(2x2 —x+4)(9—4x):25c>8x3—22x2 +25x-11=0
x=1

—
8x?—14x+11=0

& (x-1)(8x* ~14x+11) =0 < {

4 9a=4b<:>9(2x2—x+4):4(9—4x)c>18x2+7x:0<:>x:O;x:—é.

Két hop cac diéu kién di dén dap s6 S = {—% ; 0;1} .

2(x+2)" +11
Bai toan 161. Giai phuong trinh (X +5+ 121= ( c )3 (xel).
X — X —

Loi gidi.
biéu kién x >1. Phuong trinh da cho tuong duong véi

[C+ax+7 2 +8x+19 _ X +dx+7 2(X* +4x+7)+5
x—1 '

X—1 X—1 5(x-1)+2
bat Vx* +4x+7 =u;vx—1=v,(u>0;v>0) ta thu dugc
2
E:ZuzJr5<:>5uv2+2u=2vu2+SVC>5uv2—5v=2vu2—2u
v b5v 42

Sv=2u

< 5v(uv-1)=2u(uw-1)< (5v-2u)(uv-1)=0<= LV 1

Xét céac truong hop
v 5v=2u<:>25(x2+4x+7)=4(x—1)c>25x2+96x+179:0 (VO nghiém).
v uv=1c>(x2+4x+7)(x—1):1c>x3+3x2+3x:8©(x+1)3:9©x=§/§—1.

Két luan phuong trinh ban ddu c6 duy nhét nghiém x =3/9 1.

2(x+1
Bai toan 162. Giai phuong trinh 2( ) = 22X+5 (xel).
2X°—-5x+5 2x“-5x+8
Loi gidi.
biéu kién x > -1.
2(x+1) 2(x+1)+3

Phuong trinh da cho tuwong duong véi = )
& g £ 2x> —5X+5 (2x2—5x+5)+3

bat x+1=u;2x* —=5x+5=Vv,(u>0;v>0) ta thu dugc

‘/Z—U _au+3 = 2u(v2 +6v+9):v(4u2 +12u+9)© 2uv? —4vu? =9v—18u
\Y; vV+3

v=2u

< 2uv(v-2u)=9(v-2u) < (v-2u)(2uv-9) =0©Lw:9

Xét céac truong hop
> v=2u C>2X2—5X+5=2(X+1)C>2X2—7X+3=0<:>XE{%;\?)}.

> 20v=9c2(2x° -5x+5)(x+1)=9 < 4x°~6X* +1=0
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L+V3 ﬂ}

2 2

e (2x-1)(2¢ -2x-1)=0 < XE{%;

Két luan phuong trinh ban dau c6 tap nghiém S = {%;3, > >

Bai toan 163. Giai phuong trinh /3)(_2 _2(3x-2)vax-1+1 (xeD).
2x-1 2+\/(2x—1)3
Loi gidi.

Diéu kién x > % .

Dit vV3x—2 =u;v/2x-1=v,(u>0;v > 0), phuong trinh da cho tr& thanh

2
u_a th<:>2u+uv3:2u2v2+vc>2u—2uv2:v—uv3
vV 2+vV
e 2(l-w’)=v(l-w’) o (2u-v)(1-w’)=0< 2=y
uv? =1

Xét céac truong hop sau
= 2u :v<:>4(3x—2):2x—1c>10x:7<:> x:%.
» wi=loudV! =1<:>(3x—2)(4x2—4x+1):1c>12x3—20x2 +11x-3=0
x=1

<:>(x—l)(12x2—8x+3)=0c{ , o x=1.
12x° -8x+3=0

Két luan phuong trinh d4 cho ¢ hai nghiém phan biét x = %; x=1.

2 _ —
Bai toan 164. Giai phuong trinh 11/)( 3 +3 _ (x-1)(x-2) (xeD).
3 X—2 x-11

Loi gidi.
Pidu kién x> 2.

VX2 =3x+3  x*—3x+2

Phuong trinh d& cho tuong duong véi

3Wx—2  x-11
bat Vx® —3x+3=u;+/x-2=V,(u>0;v>0) tathu dugc
2_
i=u2 1c>uv2—9u=3u2v—3v<:>uv2—3u2v+3v—9u=0
v v -9

uv=-3
c>uv(v—3u)+3(v—3u)=0©(uv+3)(v—3u)=0©L_3u
Xét céac truong hop xay ra
» uv=-3 (VO nghiémvi u>0;v>0).
> v=3Uo x-2=9(x" -3x+3) < 9x* —28x+29=0 (V0 nghié¢m).

Két luan phuong trinh ban dau vo nghiém.
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1+\/ 2X — 1
Bai toan 165. Giai phuong trinh ‘/ -1 (xeD).
X

1+xv2x-1
Loi gidi.

Diéu kién x > % .

Pox—1 1+ (2x—1)3

Phuong trinh da cho tuwong duong véi = .
s 8 8 Jx 1+ xv/2x -1

bat v2x-1=u;+v/x =v,(u>0;v>0) ta thu dugc

3
u_4d +12 S u+utv? =uv+veu-v+uiv(v-u)=0
v 1l+uv
u=v
< (u-v)(1-uvv)=0<
O R
Xét céac truong hop
e U=V 2X-1l=x<ox=1.
x=1
o W=louV =le (4 -ax+1)x=1e(x-1)(4¢ +1)=0c| < x=1.
4x°=-1
Két luan phuong trinh d4 cho ¢ duy nhat nghiém x=1.
Bai toan 166. Giai phuong trinh X __ /x+3 (xeD).
Vax—3  1+3(ax-3)Jx
Loi gidi.
Diéukiénx>%
Phuong trinh d& cho tuong duong véi Jx = /x+3 .
Vax-3  1+3(4x-3)4/x
Dét\/;:u; 4x—3=v,(u>0,v>0) ta thu duoc
3
L +§ S Uu+3uv =uv+3v e u-3v+3ulvi —uv=0
v 1+3vu

u=3v
~3v+ulv(3v—u)=0< (u—-3v)(1-u’v)=0
S Uu-3v+u?v(3v-u)=0<(u v)( uv) <:>L2V:1

Xét cac truong hop xdy ra

3 u=3v<:>x:9(4x—3)©x:£.
35
=1
3 uzv:l<:>x\/4x—3:1c>x2(4x—3):1©(x—1)(4x2+x+1):0<:{x , o x=1.
4x°+x+1=0

D6i chiéu diéu kién ta thu dugc nghiém duy nhat x =1.

Bai toan 167. Giai phuong trinh ;( = Xﬁjf’ (xel).
V2x? -1 Vx +3(2x* -1)

Loi gidi.
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X 1
biéu kién x> —.
V2
Dt Vx =u;v2x3 -1 =Vv,(u>0;v>0), phuong trinh d& cho tr¢ thanh
3
g_4u +32 < u?+3uv? =u3v+3v<:>u2—3v=uv(u2—3v)
vV u+3v

u?=3v
< (u=3v)(w-1)=0<=
(-0 w--0=|, 7
Xét cac truong hop xdy ra
x>0 x>0 3
> U =3vex=3V2xX’-1l< = S X=—.
{x2:9(2xz—1) {17x2=9 V17

> w=le x(2x2 —1) =l 2x‘°’—x—1:0<:>(x—l)(2x2+2x+1):0<:> x=1.

Dbi chiéu didu kién ta thu duoc nghiém x =1.

2x-1 (2x—1)v/2x-1+3
X2 -2 \/2x—1+3(3xz—2)

Bai toan 168. Giai phuong trinh

(XED).

Loi gidi.

A 2
bicu kién x > \/;

bat v2x—-1=u;v3x* =2 =v,(u20;v>0), phuong trinh dd cho tré thanh

3
u_ u+3
—= Ut +3uv” =u'v+3v o U’ —3v =uv(u” - 3v)
vVou+3dv

u?=23v
< (u?=3v)(uww-1)=0<=
(-0 w--0=|, 7
Xét cac truong hop xay ra
. u2=3v<:>2x—1=3\/3x2—2©{

2x>1 2x>1 19
2 2 = 2 S X=
4x —4x+1:9(3x —2) 23X +4x-19=0 23

3 uv:l<:>\/(2x—1)(3x2 —2) =1 6X -3 —4x+1=0

.—3+x/ﬁ.—3—x/§}

@(x—l)(6xz+3x—1)=0c>x6{l, o o

Déi chiéu didu kién ta thu dugc nghiém x=1;x = % :

. N . X1 43x-1+3(x*+1)
Bai toan 169. Giai phuong trinh 2 = (xel).
3x-1 (3x-1)v3x-1+3

Loi gidi.
Diéu kién X > % .

bat v3x-1=u,v/x*+1=v,(u>0;v>0). Phuong trinh da cho tré thanh
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2
& 4u3+3:\)’/ < 2vu® +6v =4u® +3v’u < 2u® (uv—2)=3v(uv—2)
u U+

2u? =3v
o (2u2 —3v)(uv—2) =0 {

uv=2
Xét cac truong hop xdy ra

@+ 2u°=3v e 2(3x-1)=3Vx* +1c>{

3x>1 3x>1 12+3J31
e x=—" "
36Xx° — 24X +4 = 9x° +9 27x* = 24x-5=0 27

o uv:2<:>\/(x2+l)(3x—1) :2c>3x3—x2+3x—5:0<:>(x—1)(3x2+2x+5)=0<:>x:l.

12+3f

Déi chiéu diéu kién ta thu dugc nghiém x =1;x 7

2x-1  2x*-2x+1
242 - x? 3-x°

Bai toan 170. Giai phuong trinh

(XED).
Loi gid.
Didu kign —/2 < x <+/2.

- 2 _
Phuong trinh da cho tuong duong véi 2x—1  4x*—4x+2

NVES'S T 3-x

bit 2x—-1=u;v2—-x% =v,v> 0 ta thu dugc

2
4 uz+1<:>LIV2+LI=LI2V+V<:>LIV2—LI2V+U—V=0
v v+l
uv=1
Sw(v-u)+u-v=0& (uw-1)(u-v)=0<= .
> 2x>1 2x>1
vV U=v&e 2X-1=v2-X" & , , & , & x=1.
A —4x+1=2-X 5x°—-4x-1=0

2x>1
(4x2 —4x+1)(x2 —2)+1:0

v ow=le(2x-1)y2-x° :1©{

1
2x>1 X>—
= 4 3 2 = 2

4X" —4x° -=7x"+8x-1=0

(x—l)(4x3 —7x+1) =0
Cha y rang phuong trinh 4x° —7x+1=0 cd duy nhit mot nghiém o théa mén a > % :

Vay phuong trinh ban d4u c6 hai nghiém x=1x=q«.

Luru y: Qua trinh tim nghiém o trong bai todn 170 can sir dung cong thire nghiém rdt phirc tap, né vieot qua khudn
kho ciia bai toan nhé ndy, tac gia xin trinh bay tai chuyén muc phwong trinh dai sé béc cao.

2

Bai toan 171. Giai phuong trinh 3 +6+24/x =5X (xel).
3+4/x

Loi gidi.
Piéu kién x>0.
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2 2
Phuong trinh d& cho tuong duong vaéi 3 +2(3+w/§)=5x¢: 3 >+2= oX .
3+x (3+J§) 3+
x—3=+/x 1
Pat — =t,t 20 thu dugc 3t* -5t+2=0< (t-1)(3t-2)=0< )
31X x-6=2Jx (2
. X>3 X>3 7+4/13
* e, & & X= :
X" —6X+9=x X2-7x+9=0 2
, X>2 20+219
* ()4, S X=—
9x° —36x+ 36 = 4X 9
Péi chiéu didu kién ta co hai nghiém x=20+§‘/1_9;x=7+2‘/ﬁ.
. - X2
Bai todn 172. Giai phuong trinh +8=3(x+2vx xell
phuong trinh ————=+8=3(x+2x)  (xel)

Loi gidi.
Ay en 16
bicu kién OSX;&E.

x? 2 3x

N =3x-2(4-3x) =

Phuong trinh d& cho tuong duong vaéi

t=1 X=4—3\/;

X
bit =t tathu duoc t* =3t-2 < (t-1)(t-2)=0< o
4-3x (t-2)(t-2) {t=2 x=2(4—3J§)
Xét céac truong hop
0<x<4
o) (l)<:>4—X=3\/;<:> , o x=1.
X°—8x+16 =9x

0<x<8
X’ —16X + 64 = 36X
Két luan phuong trinh ban dau c6 hai nghiém x =1;x = 26 — 617 .

0 (2)@8—x=6&©{ & x=26-617.

(4-3Vx) RV
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Bai tap twong tu. , )
Giai cac phuong trinh va bat phuong trinh sau trén tap hop so thuc

X+3  x+4
X2 +2x+4  X2+2x+5°
X  x+1
2x2+3 X2 +2
X 4x+1
2x* -1~ 2x°+3’

1.

;

%

ﬁ

4 }_/ 2X+5  X+3
2N 22 +3x+1 23 +3x+2
2—X 4—-x

5. 5 =— )
X°+3X+6 X +3x+8
3-2x?> 13-8x?

6. > )
2—X 6—X

X _ X+5
XX +X+4  XP4+Xx+9
4—3x2<17—12x2

.

IS
x
+
[EEN

5-4x  9-4x
X+5
9. > =— )
2X°+X+1 2X°+Xx+5
10. 2x—l _ 2x+1 .
X°—=5x+6 X" -5x+8
11 /7i_6 235x;18.
X — 21x°+2
2
12. x+§:x +9.
X X+4
_ 2 _ 2
13, 9-5x >_57 25X .
9-5x 47 —-15x
2
14. X+E+3 :w.
X X+2
2
15. 2 X+7+1:x+1+—§—
2X X+1
2 . 2
163/2X+4X 3<2x+4x+6.
X+2 X+3
2
17./ x+§+1:=2X +1.
X X+3
1&‘M+3+—£—=x+2+—g—
X+2 X+3

2 2
19. 2 5x +1<<x +5.
\ 5x+1 2x+1
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1+ x)(3+ X
20. [x+1-—2 _(1x)(E+x)
X+3 X+5
91 4x* +x+1 _ 4x*+x+3
"\ 2x+1 2X+3
2_ 2_
22.6/3)( x+1>3x x+10.
2x+1 Xx+1
93, /22x—1 _ 24x—1 .
X“+3Xx—-3 X°+3x-1
24, 3 /5x2—2 < 5x2+7 .
7Xx°—=4 7x°-3
o5, 2x—l _ 2x-1 .
V2x2+x-2 x(2x+1)

IX2—4  Tx°
3 X X°+5

26. > .
7x-4 7x-3

27.3 ZX_3 - ZZX_S .
3X“+3x-5 x“+x-1

28, 2 5x-2 _ 15x+2

2x2 —Xx+2 2x2—x+8

29 8x+41 < 4x+3
T10x2+39  \2x2+5°
30. 3 X+2  2X+13
N2 —x+2 2X2—x+4
5x% -1 4
,/ <X+ —.

5x-1 5x
32 3 X _2x+9

N2 +x+6  2X2+x+8°
33 3 x*+5x-3  2x*+10x+3
N o2x+1 0 2x+3
3x+1 S 9x+11
3 —2x+3  3x*-2x+9

2 . 2
3510 /x +4x 1:3x +12x+5.
5x-1 X+1
36. 8x2+41 S /4>§+3.
25x°+24 5x° +2
3 2x+1 5x+7
37. == =— )
2\ X" +3x-1 x"+3x+4
3
4

31.

w

34. 2

4x -1 5x+1

38. — > < .
3x*+4x—4  (x+1)(3x+1)
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39

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

2 2
3 5x _X_1§25X —5x+4.
\ 3X 3x+5
5 X>+4x—3  Tx*+28x-17
V' x+1 X+8 '
6 3x2+4x—5>21x2+28x—31
V' 3x-1 X+2 '
2 7x* +35x-10
2 [x—Z45 = A TRXTIT
X 7+ X

29+ 6x

3X+2
5= > )
X“+7x-3 X +7x-1
44X 2Xx+33
< )
\ 6x2 +x—2 5x(1+6x)
6—X 2x-37
/ 5 +— =0.
X —X+5 X —x+7

5x—1 15x +17
X’ +5x—3 10X’ +25X—3"
7x-3  21x+11
4x2 +7x—7 20x*+35x—23"
7 —3X 41-9x

32 +2x—-1 15x*+10x+7
3 4-—x S 35-2xX
\'x?+10x—8 ~ 3x> +30x—-22°
3 5-2x _ —4x+ 37
\x’+8x—6 3x°+24x-16
3X _ 2X+9
7x2+x-5 21x*+3x-13

1 4x+3> 4 +3x
A\3x 14x  3x2+4x+2l’

1 [6x° +2x-1 1
x2+6x+4\ Bx+2  5x+23
/x2+6<3x2+25

X+ 6 X+ 27

5

x?+2 15x*+13

=
[00]

2 <

2X+5 X+13
5 7x-1 _ 7X+23

x> +6x-1 2x°+12x+1
2 | 5x+1 S X+5

5\ x2+5x  2x2+10x+3"
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5. 2, X - 317X
7-x" 17-2x

2 2
59, 5-x 37 -5x
5-X 35-3x
v 2 _ _ 2
60. 6—X—X :42 5x-5x
6—2X 38-6x
2
61. (3x+29), 3 <5x2 4 27
X+3

62. X2+ X+2 5x +5x+22
V' 3x+1 9x+23
63, x*+6x—-3 5x +30x—-3
\/ 7x-3 21x+11
(3 —x+3) [ =2 7 1ok
3x?—x-1
65, 2X 79 /
4x* —2x+3 —2X— 1
16x-21 5-4x
66. —;
33X +3x— 1 3x% +3x— 5

(o)
.h
—_

.1 50, 1o
3V6-X %2 57
68. 7—2)(2 _ 56—6X2.
7—2X 64 —-14x
4+ % 2
69. (7x+43) =3x° +47
4+X
70. 2(7x+18)> O +4l
2+3x°
3+2x
71 2 x?+1 3x?+20x-9

5x—3 (5x—3)\/5x—3+3'

72. |22 V3X 2
13 ,/(2 x)3 +1

742X 5y 3(1 Jx).

75. 4-
4
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76, 4 3 7yiadxal.

1-x+1
2x2
. \/_—9x 7(3 J—)
4x?
78. +4=2x +5x.
4-2x
79 [4-3x  2(4-3x)\/4-3x+3
" \5-4x? 3(5—4x2)\/4—3x+2'
80. +3-2x =7x.
[

2_ 3 2x +1
81. )
3- 3 2x)° +1
2x+1
82.,/ 2x° .
2 1423-2x)
83. /5x —-2X-2 10x 4x—1.
2x-1 6x-1
84 2—X 3+2 2— x)\/2 X
76 2+3(7-6x*)V7-6x"
g5 (3x—-2)+/3x— 2+1  [3x-2
C3x2—24++/3x-2 V3x2—2'

86. /4x———1 8x’-2x-1
3X+2

1 (2x2 )\/ZX —14++/2x—

87. )
2X—1 V2xP -1+ (2x —) (2x—1)
2
gs. [3x_2 <X+t
X  3x+1
2
g9, L [ox_ 1. X+t
2 X 3x+1

¥+ x—1 3(X* +x—1Vx* +x-1+4
2x* +3x—4 4(2x +3x—4)Vx +x-1+3

2 —_—
01 Ix_3 32X +6x-3
X 3X+2

3x-2 _ 3(3x-2)V3x-2+4
2x2+x—2_4(2x2+x—2)\/3x7—2+3'
2x-1  _ 3(2x-1)v2x-1+4
3x° +x-3 " 3+4(3x*+x-3)yJ2x-1’

90.

92.

93.
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I11. MQT SO TAI LIEU THAM KHAO

1.

2.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bai tdp ndng cao va mét so chuyén dé todn 8.
Bui Van Tuyén; NXB Gido duc Viét Nam; 2004.
Bai tdp ndng cao va mét so chuyén dé todn 9.
Bui Van Tuyén; NXB Giao duc Viét Nam; 2005.
Nang cao va phat trién todn 8, tip 1 — tép 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2004.
Nang cao va phat trién todn 9, tip 1 — tép 2.
Vi Hiru Binh; NXB Giao duc Viét Nam; 2005.
Todn ning cao Pai 56 10.
Nguyén Huy Poan; NXB Gi4o duc Viét Nam; 1999.
Bai tdp ndng cao va mét s6 chuyén dé Pai sé 10.
Nguyén Huy Poan; Dang Hing Thing; NXB Giao duc Viét Nam; 2006.
Tai ligu chuyén toan: Pai so 10 — Bai tdp Pai s6 10.
Poan Quynh — Do4n Minh Cudng — Tran Nam Diing
— Piang Hung Thing; NXB Gi4o duc Viét Nam; 2010.
Mgt s6 chuyén dé Pai sé boi dwong hoc sinh giéi THPT.
Nguyén Vin Mau — Nguyén Vin Tién va
mot sb tac gia; NXB Gido duc Viét Nam; 2009.
Tuyén tdp cdc bai todn hay va khé Pai 56 9.
Nguyén Birc Tén — Ping Puc Trong — Nguyén Cao Huynh
— Vi1 Minh Nghia — Bui Ruy Tan — Luong Anh Van; NXB Giao duc Viét Nam; 2002.
Mgt s6 phiong phdp chon loc gidi cdc bai todn so cép, tip 1 - tdp 3.
Phan Birc Chinh — Pham Vin Diéu — DS Vin Ha — Pham Vian Hap
— Pham Van Hung — Pham Pang Long — Nguyén Vian Mau
— P4 Thanh Son — -Lé Dinh Thinh; NXB Pai hoc Quéc gia Ha Noi; 1997.
Bai gidng chuyén sau Toan THPT: Gidi todn Pai sé 10.
Lé Hong Pirc — Nhém Cy Mén; NXB Ha Noi; 2011.
Phwong phdp gidi phwong trinh va bdt phwong trinh.
Nguyén Vin Mau; NXB Gido dyc Viét Nam; 1994.
Toan boi dwdng hoc sinh phé thong trung hoc — quyén 1; Pai sé.
Han Lién Hai — Phan Huy Khai — Pao Ngoc Nam — Nguyén Pao Phuong
— L& Tat Ton — Dang Quan Vién; NXB Ha Noi; 1991.
Phuwong trinh va hé phwong trinh khong mau muc.
Nguyén Btrc T4n — Phan Ngoc Thao; NXB Gido dyc Viét Nam; 1996.
Chuyén dé béi dwing Todn cip ba; Dai so.
Nguyén Sinh Nguyén; NXB Da Nang; 1997.
Gidi todn Dai so so cip (Dung cho hgc sinh 12 chuyén, luyén thi dai hoc).
Tran Thanh Minh - Vi Thién Can - V0 Anh Diing; NXB Gido duc Viét Nam; 1995.
Nhiétng dang todn dién hinh trong cac Ky thi tuyén sinh Pai hoc va Cao ding; Tép 3.
Bui Quang Truong; NXB Ha Noi; 2002.
On luyén thi mén Todin THPT theo chii dé; Tdp mot: Pai sé va lwong gidc.
Cung Thé Anh; NXB Gido duc Viét Nam; 2011.
Phwong phap gidi todn trong tim.
Phan Huy Khai; NXB Dai hoc Su pham; 2011.
Céc bai gidgng luyén thi mon Toan; Tap 2.
Phan Birc Chinh — Vii Duong Thuy — Dao Tam — L& Thong Nhat; NXB Giéo duc Viét Nam; 1993.
H¢é phwong trinh va phuwong trinh chira can thirc.
Nguyén Vi Luong — Pham Vin Hung — Nguyén Ngoc Thing; NXB PHQG Ha Nbi; 2006.
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22. Dé thi tuyén sinh vao lép 10 hé THPT Chuyén true thudc dai hoc va THPT Chuyén cac tinh thanh.

23. Pé thi tuyén sinh vao |6p 10 hé THPT hé dai tra cdc dia phwong trén toan quéc.

24. Dé thi hoc sinh giéi mon toan khéi 8 dén khoi 12 céc cap.

25. Dé thi tuyén sinh Pai hoc — Cao ding mén Todn (chinh thire — dw bi) qua céc thei k.

26. Pé thi Olympic 30 thang 4 Toan hoc khéi 10, khoi 11 céc tinh mién Trung va Nam bé (1995 — 2013).

27. CAc tap chi todn hoc: Tap chi Toan hoc va tudi tré; Tap chi Toan tudi tho 2 THCS; Tap chi Kvant...

28. Céc dién dan toan hgc: Boxmath.vn; Math.net.vn; Mathscope.org; Onluyentoan.vn; Diendantoanhoc.net;
Math.net.vn; K2pi.net; Mathlink.ro;...

29. Mét so trang mang hoc tip thong qua facebook; twiter;...
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THAN THE TAI NGUC TRUNG

TINH THAN TAI NGUC NGOALI
DUC THANH DAI SU' NGHIEP
TINH THAN CANH YEU DAl
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